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AN EXTENDED SET OF COSMIC RAY VARIATIONAL

COEFFIC IENTS FOR EUROPEAN COSMIC RAY STATIONS

ABSTRACT

Variat ional  coeff icients  quantitatively relate cosmic - ray spatial

anisotropies and spectral changes  to var ia t ions  in g round-based

cosmic ray monitor  counting rates.  We have  calculated v a r i a t i o n a l

coefficients that are  applicable to the anal ys is  of a wide var iet y of

t ransient  cosmic-ray phenomena. These calculat ions have been made

for (1) a wide range of upper limiting rig iditie s f rom 29 to 500 GV;

(2) powe r law rigidity spectra extending to exponents as hi gh as +1. 6;

(3) spatial profile s independent of latitude; and (4) longitudinal profi les

including square waves of 10°, 300 600 and an isotrop ic case.  These

variational coefficient s have been calculated for  eleven European cosmic

ray station s, the tables being compatibl e with a previous publication

for stations in the Wes te rn  Hemisp here .
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PREFACE

The concept of variational coefficients , which quantitat ively relate
cosmic ray spatial anisotropies and spectral changes to variat ions in
ground-based cosmic ray monitor counting rates , was in t roduced in

1963. Since that time three sets of variational coeff ic ients  have been
published. The f i rs t  two sets of tables were intended pr imari l y for
studies of diurnal  variat ions , and as such contained limiting f ac to r s  that
made the use of these tables impractical for the stud y of other t r a n s i e n t
phenomena. In the third set of tables the variat ional  coef f ic ien ts  for  the

American stat iona were extended with the removal of the o r i g inal

limiting factors , ti-us making  these  tables app licable for  a v a r i e t y  of
t rans ient  cosmic ray phenomena.  Here in this. extended set of v a r i a t i o n a l
coefficient s the corresponding tables for European stations a r e  now
published , making possible the evolution of the long itudinal dependence
and the temporal evolution of an anisotropy in the Eu ropean -Amer i can
range of longitudes.

It is necessary  to know the asymptotic direct ion s of cosmic - ray
part icles detected at a specific point on the earth  for the calculat ion of
the var ia t ional  coeff icients .  These value s were  determined us ing  a geo-
magnet ic  field model appropr ia te  for 1975 . A compute r tape c on t a i n i n g
the asymptotic di rect ions  ut i l ized in these tables has been deposited in
World Data C e n t e r  A for S o l a r - T e r r e s t ri a l  Ph ys i c s , NOAA , B ou lde r ,
Colorado 80302 , USA.

The authors gratefuhl y thank Mr.  S .R .  Wen ige r for his valuable assistance
with the cal culations contained in thi s report .
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1. INTRODUCTION

Variational coefficients , whic h quantitatively relate spatial and

spectral cosmic ray anisotrop ies to changes in ground-based cosmic

ray detector counting rates , are the key to our detailed unders tandin g of

such cosmic ray feature s as the diurnal  variat ion.  The concept  of the

variational coeff ic ient s was introduced by Rao et al . (1963), and t h r e e

sets of tables have been published (McCracken et al. , 1965; Shea et al. ,

1968; Gold et al. , 1974). In sp ite of their abilit y t o separa t e and anal yze

spatial and spectral  sources  of cosmic ray time var ia t ions, ~-ar i at ion a 1

coef f ic ien ts  have not been widely used. We believe that one of the

fac tors  leading to the low usage are  scientif ic l imi ta t ions  in the f i r s t

t wo tables and geo gra phical limitations in the third set. The f i r s t  t w o

tables of va r ia t iona l  coe f f i c ien t s  were  or iented toward s tudie s  of t h e

diurnal  va n ation and the y contain an unreal i s t ic  ally hi gh uppe r l im i t  io~

rigidit y (R ) for  the  a n i s o t r op y .  While the hi g h R produced er r o r s- m a x  ma x
of less than  25 pe rcen t  in d iu rna l  wave anal ys is , it is a much  m o re

severe l imi t a t ion  fo r  an i so t rop ies with ampli tudes that  i n c r e a se  with

ri gidity. The variat ional  coe f f i c i en t s  in the IQSY tables also in c l u de

lati tudinal and long itudinal dependences tha t  a re  inappropr ia t e  fo r  a

numbe r of cosmic  ray  phenomena as well as an insu f f i c ien t  r a n ge  of

spectra.

Since most n e u t r o n  mon i to r  cosmic ray  event s a r e  c h a r a c ter i z ed  by

count ing rate c h a n g e s  on the  o r der  of onl y a few pe r cen t , r e l i a b l e  t n e a —

su re rnen ts  c an  be made onl y with d e tec t o r s  h a v i ng  h i g h  c o u n t i n g  r at e s .

Onl y the  s u per n e u t  ron n ion i to  rs (NM — 6 4 )  have  s u f f i c i e n t  c o u n t i n g  r at e

at sea level for  accura te  m e a s u r e m e n t s, but t h e y  ar t ’  not d i s t r i b u te d  in

an ideal ized ne twork  (Shea , 1972; Gold et ~t 1. , 1975). Since most  e ven t s

a re  t r a n s ien t  in na tu r e  or u n der g o  conside r able  t emp o r a l  evo lut ion ,

m e a s u re  ri -ten ts  rn~ St be c omp leted in a r e l a t i ve l y shor t  t in c. Spa I ia 1 an d

spec t r a l  fe a t u r e s  of an a n i sot ropy can  he sepa ra ted , h i u w e v t ’  r , u n i v  \v it h  

. -V-- - - - -



data from both a chain of cosmic ray monitors that cove r a wide range -

of longitudes from which the long itudinal dependence and its temporal -

evolution can be determined and a second chain that covers a wide range

of latitudes which yields the spectrum and latitudinal profile.

In an attempt to make the original tables of variational coefficients

applicable for a variety of t rans ient  cosmic ray phenomena, an exte nded

set of cosmic ray variational coefficients, with the removal of the

orig inal l imit ing fac tors, was published by Gold et al ., (1974 ) for  the 
-

following neut ron  monitor locations in the Wes te rn  Hemisphere-: Alert , -

Inuvik , Goose Bay, Deep Rive r , Dallas , Mexico City, Chacaltaya , and

Kula. In the present  report , a similar set of tables for European -

neutron monito rs , extending from ~~~atity in the north to Athens in the -

south are presented , thus expanding the global area over which anal ysis  -

of identical t ransient  phenomena can be under taken.  -

~~~~~~~~~ ~~~~~~~~~~~~~~~~~
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2. ASYMPTOTIC CONES OF ACCEPTANCE

Ground-based cosmic ray  m oni tors  are useful in the study of

cosmic ray  aniso t ropies in space. However , in order  to under s t and  the

relat ionship between obse r ved cosmi c ra y t im e var iat ions and spa t ial

anisotrop ies , a thorough knowledge of the in terdependence of a symptotic

arr ival  direct ions  and ene rg ies is requi red .

The asymptotic direction of a cosmic ray par t ic le  is genera l ly

determined by the t r a j ec to ry - t r ac ing  techni que in which the orbit  of the

particle with a specific ri g idit y is t raced  by numerical  i n t e g r a t i o n  t h r o u g h

a mathematical  representa t ion  of the geomagnet ic  field. Asymptot ic

di rect ions  for  par t ic les  with d i f f e r e n t  ri g id i t i es  a re  then  u t i l ized  to

determine the asympto t i c  cone of acceptance for  a specific locat ion on

the earth . Both the asymptot ic  d ir ec t ions  fo r  a selected set of r i g i d i t i e s

and the cutoff  ri g idity for  each s ta t ion must  be de te rmined  for  the  cal-

culation of the variat ional  coef f ic ien ts.

For the tables in this  report , these value s have been calculated u s i n g

the In ternat ional  Geomagnet ic  Re fe rence  Field model of the qu iescent

internal  geomagnet ic  field wi th  the tin-i c de r iva t ives app lied such tha t  the

coeff ic ients  a re  appropr ia te  for  de sc r ib ing  the geomagne t i c  f ie ld  fo r

Ep och 1975 . 0 (IAGA C o m m i s s i on  2 , W o r k i n g  Group 4 , 1969). Deta i l s  of

these t ype of c a l cu l a t i ons  fo r  the v e r t i c a l l y i n c i d e n t  cosnuc r ay  pa r t i c le s

arc  given by Shea and Smar t  ( 1975). All p rev ious  ca lcu. la t ions  of t h e

var ia t iona l  c o e f f i c i e n t s  ( M c C r a c ken  et al. , 19b 5 , Shea et al. , 1968; Gold

et al. , 1974) were  made u t i l i z i n g  a sympto t i c  d i rec t ion s and cutof f  r ig i d i t y

value s ca lcu la ted  with the  c o e f f i c ie n t s  fo r  the F inch  and Leaton geoma g i t e t  i t

f ield model w h i c h  were  d e r i v e d  fo r  a 1955 . 0 Ep och ( F i n c h  and Leat on ,

1957 ). It is  emp has ized  that t he  d i f f e ren t  epochs  of the  m a g n e t i c  f ie ld

ut i l ized in t h e s e  c a l c u l a t i o n s  are  not a l imi ta t ion  for  t h e i r  j o in t  U s e .

Although the  v e r t i c a l  cu tof f  ri g id i t ies  for  s t a t i ons  such as  Buenos A i r e s

3
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and Mexico Cit y have changed significantly ove r this 20 -yea r  interval

(Shea , 1971), the corresponding changes in the variational coeff ic ients

are small.

— The asymptotic cone of acceptance as defined by McCracken (1962)

is the asymptotic solid angle containing the particle t ra jec tor ies  which

make s ignif icant  contributions to the detector counting rate. The

propert ies of asymptotic cones of acceptance have been d iscussed  in

detail by Rao et al. (1963) so onl y some genera l propertie s will be

listed here .

The asymptotic cone of acceptance for a g iven station is not a s imp le

geometric reg ion of detector  sensit ivi t y centered ove r the station

mer id ian.  Rathe r , asymptot ic  cones fo rm comp lex shape s on the

celestial sp here .  Yet , the re  are  some consistent  proper t ies  re la ted to

the statiai location .

(1) Equatorial  cosmic ray stations tend to have asymptotic cones

that  are  relativel y nar row in lati tude and quite wide in long itude. For

example , Ahmedabad , India (lati tude 23 . 0l °N , long itude 72 . 61°F , geo-

magnet ic  ver t ica l  cutoff rig idi t y 15 . 98 GV- : ) h a s  an a sy m p t o t i c  cone tha t

is close to the equator with a la t i tude  spread of ±20
0 

and a long i t u d i n a l

width of r~.’ 180°.

(2) Mid-lati tude s tat ions , from about 30° to 70° geomagne tic lati-

tude , have cones with large  la t i tude spreads and n a r r o w e r  longi tude

spreads but still have a si gn i f i can t  f rac t ion  of their  sens i t iv i ty  n e a r

the equator.  Thus , for Kid , FRG (latitude 54 . 33°N , long i tude 10. 13°F ,

geomagnet ic  ver t ica l  cutoff  ri g idit y 2. 28 GV),  the width of the as~ml ptotic

cone in lat i tude and long itude is about 40
0 and 100 0 

res pectivel y. A m o n g

the mid —la t i tud e  s ta t ions  t her e  is a sys t emat i c  c h a n g e  of a syn ip t o t i c

cone shape with station la t i tude.  The cones tend  to he n a r r o w e r  in

~Ver t icaI  cutoff  r i g id i t i e s  in th i s  repo rt ar e ’  those  ca lcu la ted  w i t h  i l~~75
r epre  Sc ntat  ion of the  ge  on ia net  ic lie hi . E ar li er  p u b l i c a t i o ns  of ~~ r i. e t ion .i  I
c o e f f i c i e n t s  gave  ve r t ical  cu tof f  ri g i d i t i e s  as  ca lcu la ted  u s i n g  a 195 >S r e p r e  —

sentation of the geomagnet i c  f ie ld .  
U
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long itud e but more  widely spread in latitude as the station la t i tude  r i s e s .

Howeve r , stat ions in this  group, up to a geomagnetic  lati tude of approxi-

mately 45°, still have most of their  sensi t ivit y near  the equator. Onl y

those stations above about 50
0 

geomagnet ic  latitude record a s i g n i f i c a n t

fraction of their counts from non-equatorial  d i rec t ions . For Inuvik ,
Canada , which is near  the hi gh la titude end of this group (latitude 68 . 35 °N ,
long itude 226 . 27 °E, geomagnet ic  ver t ical  cutoff r igidit y 0. 17 CV) , the

latitude range is about 70° while the long itude spread is onl y about 10 °.
(3) Polar cosmic ray stations have cones that for galactic cosmic

ray responses are  compact in both latitude and longitude . For e xamp le ,
Thul e , Greenland (latitude 76. 55 °N , long itude 29l.16 °E , g e o m agn e tic

vertical cutoff ri gidit y approximately 0. 0 CV) has an as ymptotic cone
- i that spreads only about 15 degrees  in both lat i tude and long itude .

For positive particles , the geomagnet ic  field shif ts  the sens i t i v i ty

peaks of all stations to an asymptot ic  position east  of the  s t a t ion

location . This magnetic deflection ranges  f rom as little as 10
0 for  polar

stations to more than 70 0 for some mid-latitude stations.

S



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -

3. VARIATIONAL COEFFICIENTS

Because of the complexity of the geomagnetic field , the asymptotic

cones of accep tance of cosmic ray stations may be quite di f ferent , even for

stations at the same latitude or longitude. The quantitative comparison of

counting rate changes at d i f ferent  stations requires a detailed knowledge

of the combined effects  of the asymptotic cosmic ray t rajectories , the i r

positions as a function of ri gidit y, the coupling coefficients (as defined by

Dorman , 1957) for  the detector  and the spatial and ri g idity dependence of

the anisotropy. The effects  of each of these factors  have been combined by

Rao et a]. (1963) in the concept of the variational coefficient .

If the isotropic di f ferent ia l  cosmic ray intensi ty  is 3 (R) where R is

the particle rig idit y and there  is an anisotropy in an element of a sympto t i c

solid ang le _ul~ that can he expressed  as J~ (R) = Jo(l+A iR1O ) then the

fractional change in the detector counting rate resulting f rom the aniso t ropy

J0 A~~R’~ is

dN (-~- v (f~ , ~
)

N
wh ere v(~~~~ 1 /~ ) is the var ia t ional  coeff icicnt ~ Rao et al. (1963) have shown

that the var ia t iona l  coef f ic ien ts  ar c g iven by

~~ J’ wLr ~) ~~~~ u(~~ R) d ~

where W(R)  is the coupling coeff ic ient  for the detector  and U(JL 1, R )

describe s the accessibi l i ty to the detector  of pa r t ic le s  in the a sympto t i c

solid ang le Ji.. which have ri g idity R. Since the asymptotic cones  of

cosmic ray s ta t ions  vary  cons ide rab ly ,  t h e i r  responses  to an an iso t ropy

may be quite d i f f e r e n t  even thoug h the an i so t ropy  is cons tant  with t i n i t ’ .

The v a r i a t i o n a l  c o e f f i c i e n t s  ehe ’scr ib e ’  th e  ch a n g e  in coun t ing  r a t e

resulting f rom an anisot ropy in ‘ smal l  solid ang le , so i f the  v a r i a t i o n a l

6
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coef f ic ien ts  for  all solid ang les  a re  known , the e f f e c t s  of any  h ypo-

thetical an iso t ropy  on the count ing  ra te  of a g iven de tec tor  m a y  be cal-

culated. An example of bow the va r i a t i ona l  coe f f i c i en t s of s ta t i o n s  iii

d i f fe ren t  lat i tudes can reveal  the t rue  na ture  of the s t ruc tu re  of a f r e e

space anisotropy has been given for  A m e r i c a n  s ta t ions  (Gold et al .

1974). A similar example for  Europe is not possible because t h e r e  art -

no t rue polar nor equatorial cosmic ray stations in the European  r a ng e

of long itudes.

_   _
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4. COMPARISON WITH EXISTING TABLES OF VARIATIONAL COEFFICIENTS

In order to use the variat ional  coefficients to determine a station re s-

ponse to a given anisotropy,  the spatial s t ructure  and the ri gidity spect rum

of the anisotropy must be included in the calculation. The IQSY tables

of variational coefficients (McCracken  et al ., 1965; Shea et a l. ,  1968)

list the cutoff ri gidities , t ra jec tor ies  and variat ional  coeff ic ients  for  127

cosmic ray stations. Howeve r , the IQSY tables were oriented toward the

study of the cosmic ray diurnal  var ia t ions  and have three fea tures  built

into them which severely limit their  usefulness  in the stud y of t rans ien t

cosmic ray phenomena.

(1) The anisot ropy in the IQSY tables was assumed to have an upper

l imiting ri gidi ty  of 500 CV. Althoug h the d iurna l  variat ion is not e f fe c t iv e

up to this ex t r eme  limit , th e e r r o r  in t roduced  by ex tend ing  the c a l c u l a t i o n

to 500 CV was small since the sens i t iv i ty  of n e u t r o n  m o n i t o r s  is qui t e

low at these hi gh ri g id i t ies  and the d iurna l  wave is e s s e n t i a l ly i ndep enden t

of r ig id i ty .  T rans i en t  a n i s o t r op ies , on the othe r hand , m a y  have  posi t ive ’

exponents, and events ha ve been observed (Gold and Peacock , 1973) w i t h

/3 as high as +1. 8. With these sharpl y - r i s i n g  ri g idit y spect ra  ti-i c a ni s o-~
tropy becomes very large  at hi gh ri gidi t ies  and it becomes impor tan t

to accurately specif y the upper limiting ri gidit y (R ma )
~ ot he rwise  the re

may be large e r r o r s  in the calculat ion.  A ser ies  of six values of R
nia x

covering the range  f rom 29 to 500 GV have been chosen for  the tables

included in th is  repor t , and it is fel t  tha t  they fo rm a usefu l  set fo r  the

desc r iption of most  phenomena .

(2) The IQSY tables  we re calculated fo r  powe r law spect ra  with B
cover ing  the r ange  f r o m  -1. 5 to +0 . 6. While  the  lowe r end of the ,i9 r a n g e

is suff ic  ie ’ nt , the  re’ a r e  c os en ic r ay  m od u lat  ion phe non e’na which h ave

e xp o n e n t s  hi g h e r  t han  I 0. Ii , ‘f lee s e ’i ee i d  in m e l  an i sot  ropy ,  f o r

e x am ple , (Ponee  r an t z  and I)ugga l  , l’)7l , and re f e r e n c es  the r e i n )  h a s  been

shown to have  a spec t rum t h a t  is p r o p o r t i o n a l  to r ig id i t y ( /~ = 1) w i t h

M 
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considerable spectral f luctuations f rom day to day,  while Gold and Peacock

(1973) have analyaed t rans ien t  (fwhm ~~i4 hrs )  Forbush p redec reases  with

values from +0. 2 to +1. 8.

Phenomenolog ical models that include a rising ri g idity spectrum and

a sharp cutoff at R are poo r approximations in the vicinity of Rmax max
as the actual modulation would certainl y exhibit a more gradual cutoff.

Spectral functions such as a powe r law multiply ing an exponential m a y  be

more realistic on both phy sica l and theore t ica l gro unds. However , such

functions would require recalculation of the var ia t ional  c o e f f i c i e n ts

for each case and are  not pract ical  al ternat ive s for a set of table s

desi gned for general  use . Thus , the tables included in this repor t  1-cave

been calculated for  powe r la w anisotrop ies with exponents r a n g i n g  f rom

-0 .2  to +1. 6 and sharp uppe r ri gidi t y cutoffs .  The user  is caut ioned not

to attach too much signi f icance  to spectral  f ea tu res  nea r  the uppe r cu to f f .

(3) The computational method requi res  that the la t i tude dependence

be included in the individual v(_fl..
~ , R) and cosine of the asymptot ic

latitude was included in the IQSY tables.  The cosine is not a very severe-’ l ini i-

tation on the use of the tables since the asymptot ic  cones of all but the  polar

stations a re  concentrated nea r  the equator where  the lati tude funct ion  is

only a per turbat ion on the detect or response . The tables  p r e sen ted  in

th i s  report , however , have been calculated for  an i so t rop i e s tha t  a re

independent of lat i tude , which makes little d i f f e r e n c e  for  equa to r i a l  and

mid—lat i tud e  s ta t ions  but p ermi t s the pola r stat ions to be used to det er -

mine the latitude ’ dependence’ of an observed anisot ropy.

The longi tudinal  dependenc e ’ s in the IQSY tab les  we re sine

waves with per iods  of 180° and 360 0 to simulate the semid iu rna l  ,end

diurnal are isotrop ies. For t ransien t  phenomena  an ape r iodic func t ion  such

as a square pulse would be more  appropriate .  The exact pr of i le ’  of the

pulse ( square , sine , Gaussian , etc.  ) is not c r i t i c a l  for  pulses up to  about

9~~ in width . As long as the full  w id th  at hal f  ne ex i n i u n e  of th e  pu) se S a r~-

the same , the wide asymptot ic  cones  of n iost  s t a t i o n s  a r e ’  un al) le  t o

_ _ _ _  _ _ _~
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distinguish among the various profiles. Only the polar stations and the

extreme stations of the mid-latitude group have asymptotic cones that

are longitudinally compact enough to separate diffe rent pulse shapes.
Three long itudinal profiles corre sponding to different width s of square

waves have been included in the tables presented in this report along with

diurnal and semidiurnal wave s and an isotrop ic profile .

- - - - - - - ------* 
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5. CHOICE OF STATIONS

All cosmic ray phenomena undergo temporal e volution; however , it

is in the anal ysis of well-defined spatial anisotropies ti-cat the effects

of temporal development are particula rl y seve r e. The idealized ne twork

(Gold , et al. , 1975) would be a group of stations with asymptotic cones
that are well clustered in long itude but spread in latitude so that a

sufficient number of measu remen t s  may be taken at the same t ime to
provide a “ snapshot” of the event. Since equator ial  and mid-lat i tud e

stations have the bulk of their  sensi t ivi t y nea r  the equator and cover  a

wide range of cutoff rig idit ies , they may be’ used to dete rmine ti - c e ri~~idit y
spectrum of the anisotropy.  The range of stations f rom the hi gh mid -

latitud e group (geomagnet ic  ver t i ca l  cutoff  ri gidit y ~~ 1 CV ) t h r o u g h the

polar g roup all have the same ef fec t ive  ve rt ical  cutoff ri g idit y ( a tmos ph er i c )

while their  asymptotic cones cove r a wide range ’  of l a t i tudes.  Once  the

ri g idity spectrum is known , the var ia t ional  coeff ic ient s for t h e s e -  s ta t i o n s

may be used to estimate the la t i tudinal  s t ruc tu re  of an an i so t ropy .
Only the Amer ican  chain of stations f rom Cha calt aya  on the ’ eq u a t o r

up to the polar station Ale r t  fulfill these condit ions of being c l u s t e r e d

in asymptotic longitude but having a wide spread in asymptot ic  l a t i t u d e .
Therefore , da ta f rom these  stations can be used to anal y z e  we l l -de ’f in e ’d
spatial anisotrop ics without d i s tu rbance  of t empora l  deve lopmen t .  Th e’
somewhat r e s t r i c t ed  rig idi t y span covered b y the European g roup  of
s ta t ions is not su f f ic ient  fo r  ident ical ana lyses  s inc e ’  t h e  ~i sy c i - c p t u t  ic C O n e

of the n -cost  n o r t h e r l y s t a t i on , A p.e t i t y ,  s t i l l  ex te nds c lown  h e )  t h e e  e q u a t o r

while the cu to f f  of the t ec os t  sou ther ly  s t a t i o n , A t lie ’  u s , is onl y 8. c ~ G V.
All cosmic r ay  pheno mena unde rgo t e mp o r a l  ‘vo lut ion , the  a mp l i t u d e  eif

the anisot  ropy n -eo st l ik e l y ( h a n g i n g  in the  c o u r s e  of t i m e.  I h owev e r , it

may be d i f f icul t to observe t h i s  phen o m e n a  u t i l i z i n g  data  solel y f r om the

Am e r i can  c h a i n  of s ta t ions.  In a d d i t i o n  it is n e c e  s s.c r~- to  h i v e ’  t h e

va r iat ional  coe f f i c i en t s  f ro c ie  s t a t i o n s  in er i ot  h e r  r an g e  of long  it ode s to

11
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observe the development of the longitudinal profile of an anisotropy. To

delineate features such as these , the variational coefficients of the
European stations, when combined with those published for the Amer ican
stations, may be extremely useful. The stations selected for  the tables
in this report are Apatity, Oulu, Leeds , Kiel , Utrecht , Do~i rbe s, Kiev ,
Jungfraujoch , Pie du Midi , Rome and Athens . 
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6. USE OF THE VARIATIONAL COEFFICIENTS

One reason that  the variat ional  coef f ic ien t s  have onl y occas iona l ly

been app lied to the anal ysis of cosmic ray phenomena is that  m a n y

researchers  a re  unfamil iar  with their use. Actuall y, all applica t ions

of the coeff ic ients  are  simply f i t s  of the va lues  in the tables to the

observed counting rate  changes .  The five cha rac te r i s t i c s  of an observed

cosmic ray anisotropy which can be determined with the aid of v a r i a t i o n a l

coeff icients  a r e  its long itudinal , temporal  and spectral  dependence , the

amp litude of the anisotropy and its latitudinal profi le . However ,

because of the wide asymptotic cones of acceptance and the ri g i d i t y

range of most cosmic ray monitors , these charac te r i s t i c s  of the  aniso-

tropy mutually interact  and are most easil y separa ted  when they a re

calculated in the order  s ta ted.

The determinat ion of the long i tudinal  prof i l e  ciiust  be done ’ w i t h  data

from similar asymptotic l a t i tudes  to p r e ven t  c o n t a m i n a t i o n  by an y

latitude e f fec t s .  There fore , a r ing of equa to r i a l  or c - cu d — l a t i t u d e ’  s ta t i o n s

may  be used s ince  they  all have  the  m a j o r  f r a c t i o n  of t h e i r  s e n s i t i v i t y

centered near  the equator.  The equator ia l  s t a t ions  have a s y m p t o t i c

cones of acceptance that  are  more  closel y confined to equator ia l  reg ions

so they are not as d is turbed by st rong  latitudinal prof i les .  hut the

result ing longi tudinal  profile of ti -ce an iso t ropy  is s t rong l y ne odel -de ’pe ’ie de ’n t ,

and these s t a t ions , with t h e i r  wide a sympto t i c  cone’ s , can  st i l l  onl y de ’f inc e ’

the full width half  m a x i neu n i  of an an i s o t r o p y  tha t  is si g n i f i c a n t l y n a r r o w e r

than the a s y m p t o t i c  cone.  M i d — l a t i t u d e  s t a t i ons  tend to  have  a s y m p t o t i c

cone s which -c  a r e  more  conf ined  long i tud ina l l y and t h er e ’for e  y ield c uo r ,

a c c u r a t e  p rof i l es .  S t a t i ons  wi th  v e r y  n a r r o w  a s y m p t o t i c  Cone s c a n  a l m o s t

give the l o n g i t u d i n a l  p r o f i l e  d i r e c t l y. The t e m p o r a l  depe nde ’ nce  of t h e ’

a n i so t ropy  n - c a y  he found b y f i t t i n g  th ee a n i s o t r o p y  to  t h e  da t a  f r o m  ne ’o- e

we ste n y  s t a t i o n s  it  l a t e r  t ime ’  s end con ip t r i n g  the r a t i o s  of t h e  obse’ r y e - e l

change  in c o u n t i n g  ra te  to the v i  n a t i o n a l  o e ’f f i c i e n t  . i r u e p l i tu d e ’  f o r  t h e e

chosen  s t a t i o n s  as a f u n c t i o n  of t i e iw .

- -
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The rig idity spectrum of the anisotropy may be determined by fitt ing

the appropriate model to the observations (see Appendix A for diurnal

wave s, Append ix C for square wave s and isotropic disturbances).  The

stations used in the spectral analysis must have similar asymptotic

cone s yet cove r as wide a range of cutoff rig idity as possible. Uncer-

tainties in cosmic ray measurements  are usually relatively large since

they include not only counting rate e r rors  but also cosmic ray modulations

such as the diurnal variation. Thus , in some cases it may not be possible

to determine ,5 and R uniquel y, and a curve of and R
max max

combinations may be the be st that the data permits.

All the tables in the appendices are normalized to 100 percent at 1 GV;

thus the amplitude of the anisotropy is simply the ratio of the cb se rved

variation to that predicted by the tables.

In principle , the latitude dependence could be found , once the spectrum

is known , from the ratio of observed to predicted variations of stations

with similar cutoff ri giditie s and asymptotic long itude but d i f ferent

asymptotic latitudes. The European chain of stations , by itself does not

extend far  enough in th e poleward direction to be uti l ized to der ive an

unique latitudinal dependence. Howeve r , the variational coeff icients  for

the European stations greatly enhance the possibilities of de termining

long itudinal and temporal variat ions of cosmic-ray anisotrop ies.

14
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7. FORMAT OF THE TABLES

The tables have been calculated in three steps with the f i r s t  g roup

in Appendix A containing the variational coefficients calculated for  R
n~ax

value s of 500 , 188. 75 , 111. 25 , 80 , 50 and 29 CV, independent of l a t i tude .

The format is similar to the IQSY l ist ings with diurnal and semidiurnal
amplitudes and phases listed along with the value of R

max
Appendix B contains the amp litudes and p1-cases of the station response ’s

to a square wave (lunes of the celestial sp here )  60 0 wide as a func t ion  of
the asymptotic longitude of the center of the pulse.

Appendix C lists the amp litudes and phase ’ s of the station r e sponse s

to 100
, 300 and 60° square waves and isotrop ic ( 360

0
) modula t ions  i s

a function of the uppe r l imit ing ri gidit y. The re . sponse to o ther  l o n g i tu d i n a l

profiles may be computed by taking appropriatel y wei ghted sun-i s of t h e e ’

variational coefficients in Appendix A.

The amplitudes listed throug hout these tables  a re  no rmalized to

A. = 100 percent  at 1 GV while the phase gives the correc t ion  fo r  g e o m a g n e t i c

bending of the t ra jec tor ies  in hours  or degrees  measured f rom the geo-

graphic longitude of the station.

i s

-
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APPENDIX A

COSMIC-RAY VARIATIONAL C OEFFIC IENTS

In the following section the cosmic- ray variational coef fi -

c ients for eleven statio ns are tabulated toqether w ith ten

values of B =+1 .6 to B = -0.2. Tables are give n for upper

l i m i t i n g  r i gidity values of 500 , 188.75 , 111.25 , 80 and

29 GV.

17
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APA TITY
GEOGRAPHIC LATITUDE • 67.55 GEOGRA PHIC L0~4GIT U0E 33.33

ASV .LO~G, ,BEr A . +I., +1.4 +1.2 .1.0 +0.8 ÷0.6 +0.4 +0.2 0.0 -0 . ’

0 5 2414.27 711.43 209.65 61 .78 18 .21 5.37 1.58 0 .47  ‘ .14 ~- . 0’.
5 10 9418.16 2962.83 939.41 301 .14 98.03 32.59 11 .15 3.96 ~.47 -~ . 57
~0 15 2264 .57 854.19 322 .77 122 .19 46.34 17.61 6.71 2.56 0.98 (1 . 3 7
15 20 2622 .00 9C2.16 312 .82 109.44 38.67 13.82 5.00 1.03 0 . 68  0.26
20 25 195.45 84.81 36.80 15.97 6.93 3.01 1.30 0.57 0.25 (.11
25 30 109.2~ 84.89 30.09 17.09 7.67 3.44 1.56 0.69 0.31 0.14
30 33 185 .12 86.46 40.38 18.66 8.81 4.11 1 .9? 0.90 0.4? 0.20
35 40 632 2 .29 201 4.75 647,40 209.87 66.66 22.68 7.56 2.54 0.86 0.30
40 43 2703 .19 980.99 368.82 144.70 59.52 25.68 11. 58 5.42 2.62 1.29
43 50 21662 .87 7355 .18 2541. 11 895.32 322.49 119.06 4

5~~~~7 17.66 7.13 2.98
50 55 1632 .2o 707.70 309.21 136 .25 60.61 27.24 12.38 5.7o 2.66 1.26
55 60 677 . 18  3 2 3 . 8 4  1 5 7. 4 1 77.79 39.08 19.94 10.33 5.42 2.88 1. 55
60 65 717 .17 367 .14 190.94 100.94 54.26 29.65 16.46 9.2 8 5.31 3.07
63 70 1707.93 881.58 471 .89 260.96 148 .39 86.3’. 51. 17 30.78 18.73 11. 51
70 75 1015 .43 560.88 316.72 182.3 8 106.85 63.57 38.34 23.42 14.47 ~ .o4
75 80 3190.03 1138.09 452.6(1 204.95 105.37 60.05 36.81 23.70 15. 77 10 .73
80 85 8259 .45 2979.68 1104.03 423 .12 169.36 ‘1.69 32.55 16.04 8.64 5 .06
85 90 560.57 278.07 139.69 71 .38 37.33 20.15 11 .34 6.73 4.23 7 .8k
90 95 622.42 301.28 146,30 71.30 34.88 17.13 8.45 4.19 2.09 1.05
95 100 579.80 2 5 1 . 99 109, 59 47 .6 9  2 0 . 7 7  9 . 0 5  3. 95 1.72 0.75 (1.33
100 105 2603.55 1010.1 7 395.65 156.78 63 .02 25.78 10 .78 4.63 2.06 ~~~~
105 110 6942.32 2163.07 675.74 211.78 66.70 71 .21 h. Oj  2.38 0.94 0.47
110 115 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
115 120 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 fl~
120 125 181 .48 89.13 41.77 21.50 10.56 5.19 7~~S5  1 .25 0.61 0.30
125 130 0 .0 0.0 0.0 (1.0 0.0 0.0 0.1’ 0.0 0.0 0.0
130 135 18 5 .1? 86.46 40.38 18.86 8.81 4.11 ‘ .92 0.90 (1.42 0.70
135 140 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O~~
140 145 18 9 .21 84.89 38.09 17.09 7.67 3.44 1 .54 0.69 0.31 0 .14
145 150 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 .01
150 155 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04
155 160 195.4’ 84.83 36.82 15.90 6.9~ 3.03 1.33 0.59 0.27 0.13
160 165 0.0 0.0! 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 .01
165 170 195 .1 4 82.29 34,70 14.63 6.17 2.60 1 .10 0.46 0.20 0.08
170 175 0.0 0.0 ‘).0 0.0 0.0 0.0 0.() 0.0 0.0 0.0
175 180 194 .2 6 79.89 32.86 13 .81 5.56 7.70 0,94 0.39 (1.16 0.07
180 185 0.0 0.0 0.0 (1.1) 0.0 0.0 0.0 0.0 0.0 fl~ Ø
165 190 0.0 0.1) 0.0 (1. 1) (1.0 0.0 0• fl 0.0 0.0 (‘.0
190 193 651 .46 262 .03 105 .39 4 .30 17.05 6.86 7.76 1.11 0.45 0 .18
195 200 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 ()

200 205 0.0 0.0 0.0 (1.0 (1.0 0.0 0.0 0.0 0.0 0.0
205 2 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (‘ , O
210 215 0.0 0.0 0.0 0.0 0.0 (1.0 0.0 0.0 0.0 (‘•lS
215 220 0.0 0.0 0.0 0.0 0.0 0.0 (1 .0 0.0 0.0 (‘.0
220 223 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (‘.0
225 230 0.0 0.0 0.0 0.’) 0.0 0.0 0.0 0.0 0 .0 0.0
230 235 1613 .1 1 5~ 2. 17 217.38 79.80 29.29 10.75 3.95 1 .45 0.53 0.20
235 240 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (1.0
240 245 0.0 0.0 0.0 (1.0 (1.0 0.0 (1 .11 0.0 0.0 0.0
245 250 0.0 0.0 0.0 (1.1) 0.0 0.1) 7.0 0.0 0.0 0~~0
250 255 2232.5 9 730 .98 245.26 81 .29 2 6 . 9 4  8 . 0 3  ?.Q6 0.98 (~.33 0.1 1
235 260 0.0 0.0 o.0 0.0 0.0 0.0  (1 .0 0.0 0.0 0.0
260 265 4109 .18 422 .58 430.02 130.07 39.37 11.0 2 1.6 1 1.ln 0.33 fl .1n
265 270 0.0 0.0 0.0 0.0 0.0 0 .0 0 .0 0.0 0 .0 0 .0
270 215 0.0 0.0 0.0 0.0 0.0 0.0 (‘.0 0.0 0.0 0~ 0
275 280 0.0 0.0 ~.0 0.0 0.0 0.0 0.0 0.0 0.0 0~ fl
280 285 0.0 0.0 0.0 11.0 0.0 0 .0 0~~0 0.0 0.0 0.11
265 290 0.0 0.)) (1 .0 11.0 0.0 0.11 0.0 0.0 O~~fl ‘.0
290 293 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
295 300 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .O
300 3(15 0.0 0.0 0.0 (1.1) (1.0 0.0 0.0 0.0 0.0 0.0
305 3 10 0.0 0.0 0.0 (1.0 0.0 0.0 0.0 0.0 0.0 0.0
310 315 0.0 0.0 0.0 0.11 0.0 0.0 0.0 0.0 0.0 (‘.0
313 320 0.0 0.0 0.0 0.0 0.0 0.0 o.~ 0.0 0.0 0.0
320 3 .3 0.0 0.0 0.0 0.0 0.0 (1.1) 0.,) o .C1 0.11 0 .0
325 330 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (‘- .1)
33’) 335 0.0 0.0 0.0 0.0 (1.0 0 .0 0.0 (1.0 0. 0 0 .0
333 340 0.0 0.1 o.0 o .fl 0.0 0.0 0 .’) 0.0 0.0 0.0
340 343 0.0 0.0 r ,0 0.0 0 .0 (1.0 0.0 0.0 0.11 0 .11
145 350 0 .0 0.1) 0. 0 0.0 (1 .0 r c.n  t’ .O 0.0 (I ,)) (‘ .0
350 355 9980,4 1 3348.63 114 0 .50 394.75 138.98 49.80 18 .16 6.74 2 .~~5 0.98
. 5 5  360 185 . 1 ?  86 , 46 40 • 38 1 8.8 6  8.81 ‘..1 1 1.4? 0.~~0 0 .4? (‘.70

FIRS T HARM ON IC
AMPLITU DE 63 3 1 0 . 1 62 / 4 8 6 . 5 6  83 5 0 . 4? 3280.53 1 3 ’ 8 . 5 ?  4 2 4 . 0 1  3 0 4 .6 6  150 . 6)  8 8 . 9 3 5 2 . 2 0

PHASE 0. 6? 0. 19 1 . 00 1.23 1.49 1 .75 1.98 2.17 2 . 3 3  2 . 46
UN HOURS ’
SECOND HA IiMONIC
A M P L I T U D E  39911.lIj-. 3 7 1.92 5404.20 2173.73 946.93 449,97 232 .16 128 .38 74.96 43.66

• P H A S E  0 . 91, 1 . 0 8  1 . 24 1 . 4 3  1 . 6 6  1 , 8 9  2 . 0 9  2 . 2 6  2 . 40 ?.~ o
( T N  HOURS
T W f  UP~~(-i~ L I N t ’  eo ’ ‘ i - i ts CALCu LA TION Ic 3(10 .00 &V
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A PA T I Tv
GEOGR4 P - ,IC LA TITU D E • 87 .55 GEOGR A PHIC L17 ’JGIT UD E 33.33

A S v .I.UNG . BI TA . •1. 6 .1.4 .1.2 + 1.0  +0 . 8  .0. 6 + 0 . 4  .0.2 11 .C  - 1 .

0 5 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0. 0 0. ’) 0 • ’
5 10 181. 48 89 .13 43 . 77 2 1 .5 0  111.56 5 . 1 9  2. 55 1 .25  0 .6 1  “ .‘:

10 15 226 4 .5’ 8~~4 . t~ 3 22 . 7’ 122 .19  4 6 .3 4  17 .61  6. 71 2 . 5 6  0. 08 (1•3 ’
15 20 380 .4 ’ 1+ ~~.18 67 .56 28 . 14  1. ’ .73 4 .89  2. 04 0 . 85  1 1. 35  ‘ .l-
20 25 195. 45 84 .51 36. 80 j5.97 6.93 3.01 1. 30 71, 57 .2 5  ‘ . 1 1
23 30 189 .2! 84 .89 38. 09 17.00 7 .67  1 .44 1.54 0. 69 o.3j ( . 1 .
30 35 L8~~, 1? 86 .46 4(3 .38 15.86 13.61 “ . 1 1  ,.~~2 (1.00 (‘ p 47 ~~~~~~~
33 40 16 13 . 1 7  552 . 17  2 17 .38 79 .8( 1 2 9 . 2 9  ( ‘1.75 3. 95 1, 45 0.~~3 C . 2 (’

40 45 4 70 .6 1  24 1 . 0 1  123. 55 63.4’  3 7 . 5 7  16.15 5 .62 4 . 4’. 2 .2 9  1. 1 8
43 50 7779.32 3030.04 1190. 35 4 7 7 .6 0  189 .87  7 7 .35 37 ,03 13. 51 5. 81 2 .5i-
50 55 1632.2-) 707.70 309 .21 136.2 5  60 .6 1 2 7 . 2 4  12 . 18 5. 7o 2 . 66  l . 2 h
55 60 677 .18 323. 84 157 .4 1 7 7 .79 30 .08 7 0 .94 10.33 ~~41 7.88 1. 5”
60 65 717 .1’ 367.14 19~~.94 100.94 5 4 .7 6  2 0 .6 5  16 . 4~I 9 .28 ~ .3 ! 3 .0’
65 70 1707.93 881.58 471.89 260.96 143.39 86.34 51 .17 3”.78 18.73 11 .5 1
70 75 1015. 43 560.8 8 316. 72 182.3 8  106 .85 1 , 3 . 5 7  38.34 73.4? 14.’.7 9.04
75 80 775• 71, 426 .64  242.95 143.17 87.16 54.68 1~~.?3 23.24 15.63 i (’.69
80 85 3731.95 528.57 638.40 271.54 127 .26 56.70 77~ 55 14 .43 5 . 1 ?  4 . 89
65 90 560.5- 278.01 139.69 71.38 37.33 20.15 1 1 . 14 b.~~1 4.23 2.86
90 95 622.4k 301.28 146.1(’ 7j.10 34.88 17 .13 8.45 ‘.1 9 7.09 1 .04
95 1)0 579 .B~ 251 .OQ 10Q .~~9 47.69 20.7’ ‘1.05 3.~~5 1.7’ -~~75 

fl~~3
100 105 2603.55 1010 .17 395 .65 156.75 63.0? 25 .78 1fl.’A 4.63 ?.fl

~
, (‘- .9e,

‘05 1 10 0 . 54 (1. 50 (1.46 11.4?  0.30 0.35 -1.3) u . 3 i  0 .7 8 (~~ ? -
110 115 0.0 0.0 0 .0 0.0 11.0 1 .0 0 .0 0. 0 0 .1’ 11 .0
115 120 0.0 0.0 0.0 (‘.0 ((.0 0.0 0 .0 (1 .0 0.~’ (‘ • 0
120 125 181.48 89.13 43.77 21.50 1(1.56 5.19 ?.‘S 1.25 0.61 )‘.3~
125 130 0, 0 0.0 0. 0 0.0 11.0 0.0 0 • 0 1.0 0. ‘ .1
130 135 185.12 66.46 40.38 1R.86 8.81 4.11 .~~2 

().~~0 .‘2 (~~ 7r
133 140 0.0 0.0 0.0 ‘(.0 0.0 0.0 0.0 0.0 0.~ 

C .(’
140 143 180.21 84.89 38.09 17.09 7.67 1.44 1.54 0,69 ‘1.31 ‘.14
145 150 0.0- 0.01 1.01 0.01 ~ .u I  0 .0 1 (‘ .0 1 0 .0 1 o. r t  C~~( ’ ’
150 155 0. 03 0.03 0. 03 0, 0~ 0 .0 3 ( 1 .03 ‘( .03 0. 03 0. 03 •11.
155 160 19 5 . 4 ’  84 . 8 3  36. 8? 15.9 Q 1, .Oc  1~~(11 1 . 3 3 0 . 5 9 0 . ? ’  “ . 1 ;
16 0 163 11.0 0.0 1  1.01 0 .0 ’ 0 .0’  - ‘ .0) 0 .1’ ) 0 .0’ 0. ‘1 (‘ .(‘
165 1’O 1 9 5 . i- .  82 . 2 9  34. 70 14 . 63  6 . 1 ’  7 .60 1. 1 0  (‘~~4(, C . - ’O - .08
170 175 0.0 0.0 0.0 0.0 11.0 (‘ .0 0.0 (1.0 o. ’ 0 • 0
175 180 194 .~ 79 .89 37 . 86 13. 51 S .5e’ ‘.‘9 .9’, 0. 39 (‘ .16  11.07
180 185 0 .0 0. ’) 0. 0 0 .0  (1.0 1.0 ‘.0 0. 0 0.0 (‘ . 0

~as 190 (1.0 0.1) 0 .0 0 .0 0.0 0 .0 -1.) 0. 0 0. 11 ‘.0
190 195 b S l . 46 262 .0 3  105. 30 42 .39 17 .0 5 6.86 ?.~~6 1.~~1 0. 45 0 . 1 5
195 2 - 0  0.0 0.0 0.0 0.1)  0 .0 0 .0 1.~ 0 .0 0. 11 (

~.0
700 2- -S 0.0 0.0 0.0 0.11 0.0 ‘.0 (1.0 71.0 ~~.‘1 0 .0
105 2 10  0.0 0.0 0. 11 0 .0 (1.0 0 .0 () • 0 0 .0 fl~~fl “~~0
2 10 2 15 0.0 (i.0 (1.0 0.0 71.0 .f l  (1 •0 (1• () 0. 0 ‘ • fl

15 220 0.0 0.0 (1.0 0.0 0.0 0 .0 0 .0 (1.0 (( .0 (1 .0
220 223 0.0 0.0 0.0 .f l  0.0 i.o 0.0 0. 0 ,, .‘l 0~~1’1
225 230 0.0 0.0 0.0 0 •() 11. 0 1 .0 ‘1~~0 0 .0 0.0 O~~r
730 233 1 613. 1 1 597 .17 217 .38 79.80 2 9 . 2 9  10. 75 3. 95 1. 45 0. 33 (‘ .?0
233 240 0.0 (.0 1.0 0.0 (‘3.0 0.0 0 ,0 0 .0 0. ’) 

~~.‘1
240 245 0.0 0.0 0.0 0.0 0.0 0.0 0. 11 0.0 0.0 (‘ ,0
245 250 0.0 0.0 ((.0 (1.0 1.0 (1.0 0. 0 0. 0 0.~’ (‘~~0
750 255 (3 .0 0 .0 ‘1 .0 0.0 11.0 ( ( .0 0~~0 (1.0 0. ” (•0
253 260 0 .0 1.0 0 .0 0.0 0.0 ( 1.0 0 •() 0.0 0.- - - .0
260 265 0 .0  i .o .0 0.0 1.0 0 .0 (1.-i ,1 . 0 - .-‘~ 0 .11
763 210 0.0 0.0 0.0 (1.0 (1.0 1. , )  1 .0 (1.0 1 .- ’ ‘ .0
270 273 0.0 0.11 0. 0 0.0 0.0 1 .0 0 .0 0 .0 (1• 1 0 . 0
275 160 0.0 0.0 (1.0 0.0 0.0 (1,0 0 .0 ‘1 .0 - . ‘ 0 .0
780 283 0.0 0.0 0.0 (1.0 0.0 1 .0 0.0 0.0 0. 11 (‘ .0

• 2 85 200 0.0 0.0 1. 0 0.11 n . o 0 .0 0. 0 0.0 0. 0 0 .11
290 295 0~ 0 0.0 0.0 1.0 0 .0  (‘ . 0 -~~. 0 Q~~11 0. 0 0 . 0
295 300 0,0 0.0 - .0 (1.0 (1.0 0 .)) ‘~.0 0. 0 0. (’ -~~0
300 303 0. 0 0.0 -1 .0 0. 0 0.0 1.0 0.0 0. 0  Q~~11 0 .0
305 310 0 .0 0~ O 0 .0 0.0  11.0 (3 .0 11 .)  0 .0 0. 0 0 .0
~ 10 315 0.0 ,).0 (.0 0.0 ‘1.0 1.0 0~~() 0~~l’3 0. -i 0 • 0
313 3 20 0.0 0 .0 ‘). O o. -i ‘3. 0 0 .0 ‘1.0 ‘1.0 0 . 1 0.0
120 325 0.0 11.1 ()~~0 0.0 ‘1.0 1.0 (1.fl ‘1.1) 0. 0 0.11
323 330 0 . 0 0 .0  1 .0 0.0 ( 1.0 ‘1.0 i • . 1 0 .0 C).” (1 , ()

330 335 0 .0 0.0 (1.0 ( 1 . 0  0 .0 fl, i) (‘) ,) 11.0 0 .0  0 .0
333 340 0. 0 3.0 ( .0 ~3• () 0 .0 -1.11 (1~~ l 0 .0 0. -i (‘ .0
340 345 0.0 0. 1 0 .0 0. 0 0.0  ( .0  1~~1 0 .0 0• 0 (‘~~0
343 350 ( ‘ .0 0. ) 0. 0 0.0 0.0 (1. ’) 0 .0 0 . ) 0. 11 0 • 0
35(1 353 3038.61 •166 .08 465. 2? 183 .3 9 ‘7 .67 2 8 .0”  1 1 .5 9  4 . 6 7  3 . 8 9  ‘.7”
355 3oo 105 .1? 86.46 40 .38 18.01, 8 .8 1  4 .11 1.97 0. 90 0. 4? (‘ . 7’

F IRST HARM OI ,IC
A M P L IT :J D E 24484 .0 4 1 - 5 ’ ’.37 4671.42 71511 .53 1031 .84 51 ‘.6’~ 771.07 140.51 85.S ‘- 1 . . ’ ,

PHASE t.5- ~ 1.66 t.~~’ 1.58 ‘.O(’ ‘.1) 2 .21 ,‘~~33 ~,43 ‘.3
(IN NO 1,R5
SECOND HA 4MCNTC
A M P L I T U D E  17172 .01 ‘352.01 3279.23 153 5.00 7 7 ,35 3’14.40 7(5 .01 I’ .6 ~~~~~~ ~~~~~

PHASE 1 .36 .49  l . 63 ‘ .78 ~~~~ ‘ .09 • 2 ‘ .3’. 7 , ’— •
( I N  H O U R S ’
‘H E UP P ER L I M !  F l - I ’  ‘ H I ’ , C A L C U L A T I O I I  Is  18$ . ~5 1- -
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A ‘AT ITs
GEOG RAP- - (C LATI TUD F 67.55 GEOG RAP HIc  LrNGf~~UDE - 33 .33

A~~’ .L U ’ .G. , B L T A ~ ~1.6 + 1. 4 . 1.2  .1.0 + 0. 8 .Q~~s .0. ’. .0 .2  11.1’ — ‘.2  —

0 5 0 .0  0.0 0. 0 11.0 0 .0  0 .0 “ .3 0. 0 C .-: (‘ .0
5 111 181. .8 89 .13  4 3~~77 2 1 .5 0  111.56 5 . 19  2 . 55 1.25 0 .6 1  “ . 3 -

10 15 65 1. 44 2 6 2 . 0 3  105. 39 4 2 .3 9  17 . 0 5  6 .86 7 . 16 1.11  0 .4 ’, “ . 1 8
15 20 389.4” 162 .18  67. 56 2 0 . 14  1 1 . 71 4 . 8 9  2 .0 4  0 .85  0 . 35  (‘ . 1”
20 25 195. 45 8 4 . 8 1  36. 80 7 5 . 9 7  5. 93 3.0 1 1. 10 0. 57 0. 26 11.1 1
25 30 £ ‘9 .21 84 . 89 38. 09 17.09 7 .67 1.44 1. 54 0 .69  0. 3 1 0 . ,4
30 ~5 ~55 .17 86.46 40,38 18.86 5 .8 1  4 , 1 1  1.~~2 0. 90 (‘ .42 “ .2 2
35 40 0.0 0.0 -1 , 0 -1.0 (3 .0 1.0 1.11 (1 .0 0. 11 (‘ .1)
40 45 470.6’) 241.01 123.55 63.41 3~~.57 16.75 8.52 4 . 4 4  2 . 2 9  1 . 18
43 50 2939 . 4 )  1 2 5 3 . 5 4  538. 40 2 3 3 . 20  10 7 . 99 4 5 .0 9  2-’ . I R  ‘~‘.16  4 . ? ?  ) • 97
50 55 1632. 27 7~~7~~7() 309 .21 136.21 60 .61  2 7 , 2 4  7 2 . 3 6  “ .7~ 2 . 66 7 . 26
55 60 677 .18 373.8’. 15 P .41 77.79 39.08 19 .9 4  10 .13 5. 4? 2 . 58 1. 55
60 85 7 17 .17 167 .14 190. 94 100.94 54 . 2 6  24.1,5 15.46 9.28 5.31 3.07
65 70 170 7 .93 88 1 . 5 8  4 7 1 . 89 260 .96 14 9 . 39  ) 3 , . 3 ’. 5 1 . 17  30• 75 18. 73 11 . 51
70 75 t O l 5 .’.( 560 .88  316 . 72 182 . 38  106 .85  4 3 • 5 7  38.34 2 3 . 4 2  14 .47 “ .04
75 80 775 .16 4 26 .64  2 4 2 . 95 143.17 67 . 15  54 .69 35 .2 3  2 3 . 2 4  15 .63 10 .69
80 85 2118 . 84 936 .40  4 2 1 . 02 193.74 9 1.96  4 5 . 4 5  23. 61 12 . 98 7 .59 4 .69
85 ~O 560 .57 278.07 139,69 71 .38 37 .33 ~o ,i5 11 .34 6.73 4.23 2.8’.
90 05 62 2 .4 2  3 C 1 . 2 8  146 , 30 7 1.30  34. 88 1 7 . 11  8. 45 4 . 19  2 . 0 9  1.05
95 170 579 . 81 251 . 99 109.59 47.69 20.77 q~~0c 3• 06 1. 72 0.75 0.33

100 175 900. 4. 4 7 8 . 0 0  178. 27 76.95 31. 7 3 15 . 03  8.83 3. 18 .52 11.74
105 110 0. 5.. 0. 50 j~ 4+, 0 . 4?  f l . 3 ’ 7  -) .3 5  ‘1.33 0 .3 1  0 . 2 8  0.2 1,

10 115 0.0 0.0 0. 0 0.0 0 . 0  0. 0 0 .3 0.0 0.0 C .0
( 1 5  120 0. 0 0.0 0. 0 (1.0 0 .0 0.0 (‘ .0 0. 0 0.0 0 .0
120 123 181. 48 89 . 1 3  4 3 • 77 2 1 ,5 0  7 0 . 5 6  5 . 19  2 . 55 1.25 0.61 0.30
1 25 130 0 .0  0 .0  ‘1.0 0 .0  0 .0  0 .0  0 .0 0 .0 0.0 (‘ .0
‘30 135 185 .12 96.46 40.38 15.81, 8.81 4.17 ~ .97 0 , 90 (‘.42 (‘ .?(‘
135 140 0.0 0 .0  11.0 0.0 0.0 0 .0  0 . 0  0.0 0 . 0  (‘- P 0
‘40  145 189 .2 1  84 .89 38.09 17,09 7 .67  3 , 4 4  1. 54 0 .60  0. 3 7  0 .1’.
145 150 0.01 0.0 1 0. 0 1 0 . 0 7  0 . 0 1  1.01 0 . 0 1  0 .0 1 0. 0 7  “ .0 1
150 j55 0.03 1.03 0. 03 0 .03  0 .03  0 ,0 3  71 .01 0. 01 0. 11 0.04
155 160 195.4” 8’..83 35.82 15.90 6 .95  3q01 :.31 0.59 0.27 0.13
78(3 185 0.01 0.01 0.07 0.01 0.07 0.01 1 .)) 0 .01 0 .-i l 0 . 0 ’
765 ~7Q 195 .14 82.29 3’..7o 14.53 6.17 ?.50 1.1 (’ 0.4e, 0.70 11.08
170 175 0.0 0.0 0.0 0.0 0.0 0.0 0.-i 0.0 (l~~l1 11.0
175 180 194.25 79.89 32.86 13.51 5.56 ?.2~ 

0 ,04 ‘1 .39 0.16 0.07
180 185 0.0 0.0 0.0 0.0 0.0 1.7) ‘1~~)( 0.0 0.0 (1~~0
185 1~~O 0.0 0.0 11. 0 0.0 0.0 0.11 (1. ) 1.0 0. 1 (‘ • fl
190 195 651, 41- 262.03 105 .39 42.30 17 .05 6.86 ?. i6 1 . 1 1  (( •4 5  11 .18
195 200 0.0 0.0 (.0 0.0 0.0 u.0 - .(‘ 0.0 (‘.11 (‘.0
200 215 0.0 0.0 0.0 0.0 0.0 71,0 0.)’ - ( .0 0.7) 11.0
?0S 210 0.0 0.0 0.0 0.0 (1.0 0 .0 ~~0 0 .11 0.0 (7 •(1
210 2(5 0.0 0.0 o.0 0 .0 0.0 0.0 (.1 0.0 0 .11 0.0
715 2?0 0.0 0.0 1.0 0.0 ‘1.0 0.0 (1 •0 (1.0 0.1 0.(’
220 275 0.0 0.0 0.0 0.0 (1.0 (1.0 ‘1,0 0.11 0. ” (1 ,11
225  2 30 0.0 0.0 0.0 0.0 0.0 0.0 (‘3 .0 0 .0 0.” (‘.0
230 235 0.0 0.0 1 .0 0.0 0.0 0.0 0.0 0.0 0, 0 (1~~(’
?35 240 0 .0 0.0 o.0 0.0 0.0 0.0 0.0 0.0 0.0 11 .0
240 245 0.0 0 .11 (1.0 0.11 0.0 0.0 0.0 0.0 0,0 0.0
745 250 0 .0 0 ,0  ((.0 0.0 0.0 0,0 2 .0 0 .0 0 .’) (‘ .0
250 2”S (‘.0 0.0 ((.0 0.0 0 .0 0,0 - 1~~0 11.0 (1 ,0 1.11
255 260 0.0 0.0 (.0 0.0 0.0 1.0 ‘‘~~2 0.0 0.11 (7 .11
‘~ 0 265 0.0 3.0 0.0 0.0 (1.0 0,11 0~ 7( 0.0 0,0 0.0
265 270 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.0 0.1 (‘.0
270 275 0.0 0.0 0.0 0.0 0.0 0.0 0~ 0 0.0 0.0 (‘.11
715 280 11 .0 0.0 0.0 (1.0 0.0 (‘.0 0.0 0.0 0.0 (i S O
280 285 0 .0 ‘1.0 o,0 0 .11 11.0 3 ,0  0 .3 0.0 0.0 (‘.0
285 290 0.0 0.0 0,0 0.0 (1.0 11.0 0.0 71.0 0.0 0~~0
290 295 0.0 0.0 -1.0 0.11 0.0 0.0 0.0 0.0 0.0 (‘.0
295 3rl~ 0.0 0.0 0.0 0 .0  (1.0 ( 1 ,11 0•—) 0.0 0.0 (‘.0
300 305 0.0 (‘.0 o•O 0.0 11.0 1,0 ‘.3 0.0 0.11 11.11
305 310 0.0 0.0 0.0 (.0 (3.0 ‘.0 11.3 0.0 (1~ 0 0.0
310 315 0.0 0.0 ~,0 0.3 (7.0 0 . 0 ~1~~0 0. 0 11.0 (‘~~11
115 320 0 .0 0.0 o, 0 0 .0  (1.0 1 . 0 0 • 1) 0.0 fl ~~0 (‘ • 7)
120 325 0. 0 9 , 0 0.0 1.0 1.0 1,)) 11~~() 0.0 0.0 11~~01~’5 330 0. 0 0. ’) 0.0 0. 11 0.0 (‘.0 (1 .1 0 .0  0 .0 (‘ .0
.30 335 0.0 0 .0 -) .0 0 .0  0. 0 0. 1)  ~ .1) 0 .0 0. 11 (‘ • 0
135 340 (3 ,0 0.0 -1 . 7’ 0 .0  ‘1.0 0. 0 0 •~ 0.0 0.0 11~~0
340 345 0.0 0.0 0. 0 0.0 (‘ .0 ‘1.,.) C . ’ 0.0 0.0 0. 0
34 5 350 0 .0 0. 0 .0 o .o  o .o  c’ .o 11.0 0 .0 0.11 11. 0
350 355 1425.57 541.91 24’.54 103.59 43.3’ ‘3.7 ) 7.64 3.?? 7. 1e~ (‘.37
335 ‘350 18” ..- 86,46 4 - 1 . 35 7 5 •9 1 ,  8.87 4.71 1. 07 0~ 0~ 0.’.? 0.?’-

F I R S T  HAR 1- ’7N IC
AMPL(T ~~D E 1546 11.11 7 2 1 ’ . , l b  34~~~.6 1 I l l) . ) ’  8 7 7 . 5 9  4 5 9 . 75 ? 5” .~~Q 1 4 1. 8 5  83.0? ~r .2 1

PH A S E  2. 07 2 .08  ‘.13 ~ .j6 7.24 2.30 2.36 2 . 4 2  7 . 49  2 . 35
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A M P ( . I f 0 L  ‘7657 .1) -.6 ”0 .b 5  23 7.45 3 19 7 .33 639.0’ 35’,07 ?01.4~ 1 19 .5 5 7(~~79 ‘.4 .8.-

P H A S E  • . 7~. .. A6 11~~’ ?.11~ 7 . 1 ’  7 . ? ”  ‘.‘3~~ 7• ’.’ ,‘~~‘.9 7. 5~
I N  i-~f 1 - RS
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A PAT ITV
GEOCRAPr IIC LATITUDE • 67 .55 GEOGRA PHIC LONG ITUDE • 33.33

A S S,LONG .,BETA . +1.6 +1.4 *1.2 .1.0 .0.9 .0.6 .0.’. .0.2 0.0 —11. /

0 3 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.7 7.1’
5 10 181. 48 89 .73 43•77 21.50 10.56 5.19 2.55 1.25 0,61 O. 3~
10 15 0.0 0.0 0.0 0.0 0.0 0.0 0 , 0 0.0 0.0 “- .“
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375 320 0.0 0 . 11 (( . 0 0.;) 0 .0 0.0 0.1 0.0 0.0 (‘•0
120 325 0.0 0.0 0 .0 0.0 0 ,0 0.0 ‘1, 0 0.0 o.~ 0.0

25 330 0 .0  0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0 ,13
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140 ~,5 0.0 0,0 fl,() (1. 0 11 .0 1.0 1,1) 0.0 0.0 (‘~~0
345 350 0.0 1 .0 0~ 0 11.0 0.0 0,11 0.0 0.0 0.0 0.0
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175 180 0.0 0.0 0.0 0,0 0.0 0.0 1, 11 0 ,0 0. 1 (‘ .0
18(’ 785 (7.0 0,0 0.0 0.0 0.0 0.0 71.3 0.0 0,0 11 .0
185 190 0,0 0.0 0.0 0.0 0.0 0 . 0  0 , 7) 0. 0 0. 11 - .11
790 195 0.0 0.0 ~,O 71.0 0 . 0  0 .0 13 , 1 0.0 (1. 1 ‘1.11
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255 260 0.0 0.0 0,0 0.13 0 . 0  (7 ,0  0 ,0 0 ,0 (1. 0 “ • 0
260 265 0.0 0. 11 0. 0 0 . 0  0 .0  1.0 0 .0 0 .0 0 . 11 0 .0
263 270 ((,0 0.0 0.0 0.0 0.0 1 .0 0 , 11 0. 0 0. - ’ 0 .0
270 275 0, 0 0.0 0,0 0.0 0.0 -1 .0 0.0 0.0 0.0 (‘.0
773 280 0,0 0.0 0.0 0.0 0,0 (.0 0,0 0,0 0.0 (‘4 •1’
280 285 0,0 -3 ,0 0.0 0 . 0  1.0 ( .0 0 .0 0 .0 0 , 11 1 , 0
285 290 11 .0 -3 .0 0.0 11.0 0.0 0.0 0 .0 1 .0 0 .0 0 .0
290 2 95 0,0 0,0 0.0 r, . (1 13 ,0  0 . 1  0. 1 0 ,0 0. ” (7 .0
295 300 0~ 0 0.0 0.0 0 .1) 0 . 0  ~) , () 1 ,0  0 .0  71 , 1 11, 13
300 335 0.0 0.0 0.0 -1.11 0.0 11.0 0 , 0 0,0 0. ’ 0 .11
31’S 3 10 11 , 0 0. 0 0 ,0 0. ’) 0 , 0 0 . 0  0~~0 0 .0 1.0 11, 0
‘310 33.5 0. 0 0.0 o. 0 0 . 0  0.0 0.0 0 . 1 0 , 0 0 , 0 0 ,0
313 320 0 , 0 0 ,~ ( 0 .0 0.0  0 . 0  1, 1 11, 1’ 0 .0 0. 11 “ , 17
370 323 0,0 0,0 (‘1. 0 -1. 11 0,11 0 .0  0. 1) 0 .15 0. 1 0~~0
323 330 0 , 0 0 ,0 0 . 0  0 .0  0 . 0  0 .0  1• 7 1.0 0. 0 11 . 11
330 335 0.0 0.0 0,0 0.0 0.0 0.11 0 ,0 ((.0 0.0 11 ,1’
335 3”O 0 , )) 0, 0 0 .0  0.11 (7 .0  1 ,0 0. 0 11.0 0. 11 0 ,0
340 345 0.0 0.0 0. 0 (7 . 0 0.1’ 0 , 0 ‘1.0 0 .0  0 , -i (‘ .1’
345 350 o ,o o .o 0.0 ‘1 ,0 11 .0 0 . 13  0 ,0 0.0 (‘ . 1’ (‘ , O

-: 350 355 (‘.0 0.0 0,0 1.1 11.0 -1 , 0 ‘1. -’1 0 .0 0. 0 0 , 0
‘355 35Q 0.0 0.0 11 ,0 1.1 (7.0 “ .0 “ , 0 (‘ .C~ 0. 17 11~~0

F IRST HA R M O N I C
AMP LI T .~DE 377~~.4 .‘188.47 1281 .14 758.10 ..53,57 2’S.L~ 

(5~~,09 105.3~ 66,68 .. ‘ .5s
PHAS 7 . ~~.. ‘ . 43  7~~44  ‘.41-  7 , 48 2 . 5 2  ‘.5~3 2.’’ 7 . 59  7 . 1 - .

(IN HOcRS
SECOND HA PHUNI:
A M P L I T . ~QE ~‘,95 , 9 -  0 . ) 8 . ? 1 1 1 7 ’ .6? 7 3 . 1 . 0 0  ‘. 7 8 . 03  2 4 ’ - . ~~? 1 6 ’ .1”. 10 0 . 4 7  6 3 . 8 6  ‘.1 .Qt’

P H A S E  .4 ’  ‘ .‘.3 ‘.4 5  11 .’.6 ‘...A - .4’ ,‘ • 53 ‘.c 7. ~, 39 1’ . ”-~
( T N  HDLRS
‘ HE  (JP ’E~ L I M I  ‘ 7)4 - i S  C A I C  LA T H I N  IS 29 ,0(1 OL-

7 - ;  

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 
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A ‘HE ~,S
GECCRAPHR LATI’UDE • 37 . 97 GEOGRAPHIC LONGITUDE • 23 .12

AS~~.L0~ G.-8ETA . ,1.1- .1 .’. ‘1.2 +1 .0 +0,8 .0,6 .0.’ +0.2 0.0 —0.2

0 5 93.9,0.. 3e9 .63 148 .6’ 59.80 26.05 9.67 3.89 1.56 0.63 11.25
5 10 13.92.47 22~~5.59 101,91 223 .79 72.08 23.71 ‘.97 2.7.. o.97 2,35
70 75 3425 ,1 9 7163.52 397.90 3.37.20 47 .78 16.84 6.02 2.18 0.81 1.30
15 20 9785 .6.. 2961.93 967.00 320 .16 707,67 38,84 12.84 4.57 1.66 0.61
20 25 4859 .95 :8: 7.93 347,74 192.62 70.00 26.27 10.16 4.03 1.64 0,68
25 30 76454.75 52~~3.S3 7658.40 520.8C 170.10 54.93 3.7.88 5,S~ j,96 0,65
30 35 19860.95 6221.01 195 1 ,12 618.84 196.86 63,07 20,38 6.66 2.20 0.74
33 40 12774.7; ‘.630.81 1600 .10 619.40 229.02 85.45 32.22 12. 30 4.77 1.88
40 45 6066 ,42 26)6.50 7048,59 417.04 186.83 67.01 27,03 10.95 4.45 1.81
45 SQ 8929,81 2964.26 1008.75 352.15 126.49 ‘.6,72 17.72 6,88 2.73 1.lu
50 )5 4751.45 1766.87 673,03 262.99 1 1 5. 4 ’. 43,33 18.22 1.8~ 3 .41 t. 5i
55 60 3935.38 (553 .73 620,48 251.06 103.11 43.05 18.30 7 .92 3.50 1. 36
60 65 250~~.7s (088.22 475,56 209.28 9?.76 41.4) 18.61 8.43 3.8.. 1 ,76
65 10 8790 .52 77 (3,44 93j.42 333.78 1 25 , 5 6  49 .6 8  20 .62  8. 93  4.07 1.85
70 75 6475.27 1388 .23 9Q~~,5~ 350.05 140 .44  ) 8 .4 3  2 5 .2 5  11 . 3 2  5 . 26  2 . 51
75 80 7754 .29 760.75 337 .61 130,19 67.50 30,66 14.08 6,54 .3,08 1.46
50 55 1645.85 758.59 352,91 165.77 79.62 37 .66  ( 8 , 2 1  8.89 4.38 2.18
85 90 771,2, 355.54 20...74 108.90 56.26 ~9.83 15,92 8.55 4.62 2.5.
90 95 8’2.03 439.23 222.19 112.89 57 .62 29.54 15.21 7,87 4.09 2,13
93 7110 070 .2’. 320.40 16~~.04 89.63 47.77 25.60 13.79 7.4’ “.07 2.23
100 71)5 15C.95 84.41 47,20 28.40 14.77 8.26 ‘..62 2.59 1.45 0.01
105 110 250.32 142.22 80.84 45.97 26.15 4.89 8.48 4,83 2.73 1.3 7
110 115 402.74 220.95 121. 51 68.99 37 .03 20.52 11.40 6.35 3.55 1.99
115 720 100.9, ~7.97 33.31 19.14 11.00 6.33 3.64 2.09 1.20 0.69
120 125 141.98 84.24 50,05 29.77 17.73 10.57 8.31 3,77 2.26 1.35
125 130 99,09 58.48 34.53 20.39 12.04 7.11 “.20 2.48 1.47 (‘.87
130 135 49 , 4 3  29 ,58 17 .71 10.6(( 6.35 3.80 2.28 1.38 0.82 0.49
.3 5  740 240.1’ 139.43 81.09 47.24 27 .57  16 . 12  9 .44  5.5 ’. 3 . 2 6  1, 9 ,
740 145 ‘.0,4,; 79,58 11. 71 10.80 6.35 1.5” 2,28 1.36 0.02 0,49
145 150 77,4; 48.56 30.50 19.15 12.03 1 .5 ’ , 4,7~ 2.98 1.81 1 .18

~
50 155 97.5’) 14,61  3 2 . 34 1 9 . 1 7  11.38 6. 1 1  6 .1) 4 2 . 4 1  1.44 0,88

155 760 ‘~~‘ ,7h 5~,,1,8 33 .56 20.~~1 72.42 1.5~ 4 , 8Q .1,80 i, 71 1 ,0w
760 1 65 ...3~ 25.80 ts .85 9.81 6.07 3.71. 2.33 1. 4’. ((.09 (0 ,5’ .
165 ~ Po 77,4j ~8.58 3~~,50 19.15 12.03 7. 5 5  ~‘, 75 .1.98 1.87 1 .18
.70 ~75 49 ,69 28.91 16.82 ‘1.79 5.69 3.31 1 . 93 7.12 0.65 (0.38
175 180 36,05 /2 .98 i’,,65 9.34 5.95 3, 79 2 . 42  1.54  0.98 1’.83
100 185 28.3’ ~~~~~ 1.. 02 ‘.84 5.1 1 4,33 2.17 1. 67 0.92 0.60
185 190 0. 0 0,0  0 , 0 0 .0  0. 0 0 .0  0. 11 0.0 0.0 0.0
190 195 0.0 (.0 0.0 .1.0 0.0 (.(7 0 ,0  (7.0 (1 ,0 (‘ .0
1 9 5  200 64 . 3~ -.i.43 26.67 17.17 (1.06 7 .2 “.59 2 . 96 1 . 90 1 . 2 )
200 2.15 0, 0 0 ,0  0.0 1.0 0.0 0.0  0 . 1 1  0.0 0.0 0.0
205 210 0.0 0.0 0,0 0.0 1.0 0.0 0.0 0.0 0.0 (0,0
270 275 162.85 1 (1.14 62,85 39.09 ?~~.33 ( 5 . 1 5  9, 44 s .89 3 .67  2 . 2 9
2 15 220 0.0 0.0 o.0 0.0 71,0 (.0 0.0 0.0 0.0 0.11
220 2.75 36, 05 22 .96 1’ .. 65 9.34 5.95 3,7’) 2.42 1.5’. 0.98 0.64
22 5  230 0.0 0.0 (.0 0.0 “.0 ‘ .11 .3 .71 0. 0 0.0 (‘ .0
230 235 28.30 18.45 12.02 7.84 5 .11 3.33 2.77 1.41 1.92 1 .6.
2 3 5  240 0.0 0 . 0  0. 0 11.0 -3.0 - - .0 0 .11 0.0 1.1) 0 .11
40 245 0.0 0.0 0.0 0.0 0.0 0.0  0,(( 0.0 0.0 0.0

24 5  ~ 5O 0. 0 3.0 11.0 0.0 11.0 0.11 “ .1) 0.0 0, 7) 0 .0
250 255 0,0 0.0 o,0 0.0 0.0 0.0 0.) 0.0 0, 0 0 .15
2 5 5  280 (‘.0 0 . 0  1, 0 -3.0 0.0 0.0 0.0 0.0 0.0 0.0
260 265 0.0 (1 .0 (.0 0.0 0.0 0.11 11.0 11.0 (0,0 C .”
265  .710 0.0 o.o ,J , 0 0.0 0.0 7,0 1.0 0.0 0.0 (‘.0
270 .775 0.0 0.’) 0.0 0.0 0.0 0,71 0.11 0.0 0,0 11.0
275 280 0,0 0.0 (.0 0.0 0.0 0.0 0.0 0.0 0.0 11 .0
280 285 11 ,0 .1.0 0 .0  0 .)  0 . 0  (.0 (‘.0 0.0 0.0 0.0
2 6 5  290 0, 0 0.0 0.0 (3.0 0.0 0.0 0.11 0.0 0.0 0 . 71
2 9 0  295 0 , 0 ‘3.0 0 ,0 0.0 0.0 0. 0 0.0 0. 0 0 ,0 0 ,0
295 300 ‘3.0 0.0 o.0 0.0 0.0 0.0 0.7) 0.0 0.0 0.0
300 3 - 5  0,0 :3.0 0.0 0.0 0.0 0.0 1.1) 0.0 0.0 (‘.0
305 310 0.11 o.0 1.0 0.0 0.0 (‘.0 11.0 0.0 0.0 0,0
3 10  3 1 5  0 . 0  0.0 0. 11 0.0 11.0 71.0 11.0 0.0 0.0 11 ,0
315 320 4 1. 38 2 5 . 6 0 ~5. 85 9.81 6.07 3 .76  2.33 ( . 44 0.89 0 , 3 5
320 32 5 0.0 0.0 0, 0 0. 11 0.0 0.0 1’... 0, 0 0.0 (‘ .0
32 5 .330 0.0 0.1) (3. 0 0.11 0.0 0.0 0. ’ 0. 0 0.0 C ,( ’
3 30 335 0.0 0.0 0. 0 0 .3  0. 0 0.0 0.3 0.0 0.0 (‘ , ( ‘
335 MO 0, 0 11,0 0. 0 0.0 13.0 71 .0  11,0 0 .0 0. ’) (1 .1’
340 345 0.0 3.0 o.0  0, -’) (3,0 71 ,1’ ( . 0  0. 0 0, 0 0.0

— 345 350 0.0 0 . 11  (7 .0 0,;) 0 .0  1) .)  (5.3  0.0 0.0 (‘.0
350 355 9792, 62 3050. 1-9 95.7.60 2 98 . 1 6  93,54 29.42 9 .2 7  2 . 93 0 .9 3  0 .25
355 .38 0 4 2 7 5 . 533 8 4 5 . 3 6  308 , 86 1 1 2 . 5 ?  ~~~~~~ 3 . 5 .1 ~~~~~~~ ?.Oi. 0.75 C . ? p

F I R S T  HARM O NIC
AP ’ PL I T ..OE 1 2 2 8 42 . 2 . 7 4 1 9 c 1 . 17 1 4 6 9 8 . 63 52 94 .03  (“ 1.65 767.11’ 173, 57 135. 76 67.36 30.64

PHAS (  0. 8 ’  0. 98 1.18 1.48 (.82 ‘.77 2 .81 3.4.. 4 .11 w , 75
!\ HOUR S

SEC O ND H4KP 4 LNTC
A ’ .PLIrL, DE 9..603. 72 3 1 5 8 4 . 3 0 1 0 7 1 0 . 32 3697.97 730’..17 47(,78 175.99 68.09 27.46 1 1 . 36

PHAS E 0. 73 0.84 0.98 (.3. 1 - j,39 7 .8 6 ( . 99 2 .3’  2 . 1 1  3 .2 5
( I N  H O URS
IWE U P.’E 4( L I N t ’  7 .74 ‘44(5 ( ‘ A L C I ( L A T I O N  Ic 510 ,1~-1 ~~

7 4
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AT HE MS
GEOGRAP HIC LATITUDE • 37.97 GEOG RAPHIC LONGITUDE • 23.72

ASY .UJ1~G, ,8ETA. ~1.6 .1.4 +1.2 .1.0 .0.8 .0.6 +0... +0.2 0.0 -3.,

0 5 919 ,00 369,63 148.67 59.80 24.05 9.67 3.89 1.56 0.63 - .2 ’ .
5 70 549.33 228.79 95.30 39.70 16,54 6.89 2 . 8 7  1 .20  71 .6 0  “ . 7 ,
70 75 475,7’. 3.19.64 5 1 . 92 22.53 9.78 4.24 1.84 U.8O o.35 . 1 5
3. 3  40 2)42.49 955 . 12  360. 39 736.68 52.14 2 0 , 0 2  7. 75 3 .07  1 . 19  (1 .4 ’
20 45 7454,1’) 604.30 251, 99 105.46 44.32 1 8 . 70  7 ,93 3.38 7 .44 C.eo
25 30 275.4’? 13.6.08 48.95 20.64 8.70 3.67 7 .55 0,65 0.28 0 , 1 2
30 35 ~75.14 119 .64 51.92 22.53 9.78 4.24 1,84 0.80 0.35 11 ,15
35 40 9625,14 3586,93 1342, 12 504.73 1 91.07 72 . 8 5  28. 0 5 10. 92 4 . 3 1  1. 7.1
40 45 6666.4? 2636,50 1048, 59 4 17 .04 166,83 81 . 0 7 27.03 111.95 4 , 4 5  1,8~45 So 2~ 66. 61  957 .46 401.53 168.66 70.96 29.90 12 , 61 5.34 2 .26 0,96
50 55 160 1, 90 ‘722 .93 327 ,04 148.31 67.43 30.74 14.05 8.44 2.96 l .3~5, 60 3935, 38 1553.73 620.48 251.06 103 .11 43.05 18.30 ‘7.~~2 3.50 (.58
60 65 2507 .7 5  1088.22 475 . 56 209 .28  9 2 ,7 6  41.41 18.61 8.43 3.84 1. 71.
65 70 7547~ 31 706.63 324 ,80 150.30 70.03 32.80 15.52 7,39 3.54 1.’~;
70 75 3325.80 1344.35 355. 57 235.37 102.43 45.83 21.07 0.94 4,80 2.3~75 80 ~754 .49 766.15 337 ,67 15 0.19 67.5w 30.66 74 . 0 0  6 ,54  3.08 1. 4e.
00 85 7645.85 758.59 357 ,97 165,7” 78.6’ 37.80 10 . 2 1  8 .89  4 ,38 ?. ‘S
85 90 •1 73 . . 4J 355 .54 204.74 106.90 56.26 ‘‘3 ,83 75 .92 6.55 4,62 2 .51
90 95 872 .01 439 .23 222 .19 112. 69 57.62 29,54 15.21 1 .87 4.09 7 ,7’
95 100 610. 2 ’. 320.40 160 .04 89.63 ‘.7,11 / 5 . 00  13 , 79 1.47 4 . 0 7  2 . 2 4

I QO 105 150. 95 84 ,4 1  47 ,23 26,4 (3 14.17 8.21- 4.82 2 .59 1. 45 0.8 .
-; 105 13. 0 250 .3/ 142 .22 80.84 45.97 26 .15 14 ,89  8.48 “.83 2 . 75 ~ 5 7

110 775 402.7’, 220.95 721. 51 66.99  47 .03 20.52 11, 40 6.35 3 . 5 5  1 .99
115 120 100. 9 1 57 . 9?  33. 31 19.14 11.00 6 .33  3. 6.. 2 , 0 9  ,, 2,) (: ,~ .9
120 25 141.98 8 4 . 2 4  50. 05 29 .77  17. 73 10,57 6.31 3,77 .1,26 1 ,3s
125 130 99 .09 58 .48  34, 53 20 .39  12. 04 7 , 1 1  4 .2 0  2 . 48 1. 47 0 .8’
730 135 49 .40 2 9 . 5 8  17 .71 10.60 6 .35 3 .80  2 . 2 8  1. 38 0 . 82  0 , 49
135 74Q 240 ,1” 139.43 81, 09 47.24 27.57 16 .14 9, 44 5. 54 3 .26  .. 9~
140 145 49 .40 29.58 17. 71 10.60 6 .35  3.80 2 . 2 8  1.36 0 . 8 . 7  0 , 49
74 5 150 77 .4 1 48 .58  30. 50 10 .15 12,03 7,55 4,75 2.98 1.87 1.18
150 755 92 . 58 54 . 67  32 . 34 7 9 . 7 7  I t . 3 8  b , 7~ 4 .04 2 .~~ 1 1.~~4 7 1 .8 8
155 160 90. 76 55 . 18  33. 56 2 0 , 4 1  1 2 . 42 7,50  4. 60 2 . 80 1. 7 1 7 . 7 ) .
160 165 41, 3b 45.60 15 .85 9.81 6.07 3,71. 7.33 1.44 0,89 0,55
165 170 77 .4 1 48.58 30,50 10.15 1 2 . 0 3  7 ,5 5  4 q 75 2. 98 1 .87  1 . 18
170 3.75 49,69 28.97 10,82 9.79 5.69 3.31 1.93 1.12 0.85 0.38
175 780 36.Os 22 .98 14.65 9.3’. 5.95 3.79 2 . 42 1.54 0.98 C ,63
75 0 185 48 , 3-, 18.45 12 . 02 7.84 5.71 3 . 3 3  2.17 1. 4 1 0. 92 0 .6i’
3.5 5  190 0.0 0.0 0. 0 (3. 1) 0 .0  0.0 0. ;’ 0 .0  0. 0 0 .0
190 195 0.0 0.0 0. 0 0.0 0.0 (‘ .0 0, 7) 3, 0 0. 0 11, 0
195 27)0 84 .3” ‘1. 43 26 ,61 17.17  11.06 7 . 12  4.~~9 2 , 96 1,9 0  1 .2 3
200 4 )5  0. 7) 0.0 u,0 0.0 0.0 0.0 0.0 0.0 0 .0  (‘ .0
203 23 . 0  0. 0 0.0  o.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 1 0 4 , 5  182.8” 1CI,14 62.85 30.00 24.33 15 .15 9.w4 5,69 3,67 2.29
23.5 .120 0,0 ( ( .0 0. 0 1,~) 0.0 0 ,7) 0, 0 0.0 0. 0 0 ,0
220 245 38.05 22, 98 1’.,85 9.34 5.95 3 ,19 2.42 1, 54 0. 98 (1 .63
22 5  230 0. 0 0 .0  .0 0 .0 0.0 0.0 0,0 0.0 0. 0 0 .0
230 233 78, 3 1 8. 45 7 .0? 7 . 8 4  5.11 3.33 2 . 7 7  1. 4 1 0 . 9?  0 ,80
235 240 0,0 (7 , 0 -~ .0 0.0 0.0 0.0 0,11 0.0 0.0 0.0
240 445 0.0 ‘3.0 .,, 0 0.0 0.0 ‘.0 0.0 0.0 0.~) 0 ,0
2 4 5 450 (3 , 0 0 . 0  ‘ .0 0.0 0.0 0.0 0 . - (  0. 0 (.0 (0 .0
250 255 0,0 0.- )  -~) . 0 0. 0 0,0  0.0 0 .)  0.0 0 .0  (‘ .0
2 5 5  460 0 .0  (1 ,0 0. 0 0 , 0 0 ,0  0 .0  0 ,0  3.0 0.11 (‘.0
260 265 0.0 0.0 .j.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
265 270 0. 0 0.0 u.0 0.0 0.0 0.0 0 , 0 0, 0 (( .0  0 .0
270 275 0,4,) 11 .0 0.0 0.0 0.0 0.0 0,’.) 0,0 ((.0 (1,0
275 280 0.,) 0 .0  ‘ .0 (3.0 0,0 0,0 0,0 0.0 0.0 0.0
200 285 0.0 0.0 0. 0 ( .0 0.0 0.0 0.1) 0.0 0.0 0 .0
2 83  290 0,0 0.0 0,0 0.0 0.0 (4,0 0.0 0.0 0,0 0 .”
290 295 0.0 0,15 ;),0 ‘5.0 0.0 0.0 0.0 o.o o.o 0,0
2 93 300 0.0 3.0 0 .0  0.0 0.0 0.0 0.0 0.0 0.0 0 ,0
300 305 0,0  0.0 ‘.0 0.0 13,0 0,1 ~~~~ 11.0 0.0 0 ,0
305 3 1 0  0, 0 0.0  0, 0 0.0 0,0 0.0 0, 0 0,0 0.0 0 . 0
3 3 . 0  3 1 5  0 .0  - 1. 0  ( ( . 0  0 . 0  0 . 0  0 .0  0. 1’  0 .0 0 , )  0 . 0
3 75 340 4 1 , 35 ‘5 .6 0  15. 85 0 .01 8.07 3, 76 2 . 3 3  1.44 0. 89 (‘ .55
340 3 2 5  0 . 0  o , 0  (1 ,0 3.1) 0 . 0  ‘7 .0 0, 0 0. 0 0 . 7  0 .0
325 330 0, 0 (3 .0  (. 0 0.0 0 . 0  ( 1 . 0  (1 .0 0,0 u.o (‘ .0
330 335  0.0  0.0 0. 0 0 . 0  0 . 0  ((.7) -1 .0 0.0 0 .0  0 .0
335 340 0.0 0.0 0. 0 0 .0  0 . 0  0 .0  71 ,’) 0,0  0 .0 11,0
340 345 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 11 .0
345 350 0, 0 0.0 0. 0 0.0 0.0 0.0 0,0 0.0 0. 0 0 .0
350 355 0.0 3,0 i,0 0.0 0.0 0.0 0.0 0.0 (1,~ 11.0
355 360 - 2275 .58 835 .36 308,68 112 .5 ” 4),33 15 .17 5,57 2.0’. ~ ,15 11.78

F IRST HARM ONIC
A M P L I T U D E  4206 5 , 3 7 1 - ’ocl.oz 705e’ .51 2965 .41 12’).30 51-0.95 254 . 73 1 1Q .~~ 8 58.48 2~~.89

PHASE 1 . 7 , 7 .90 4. 1 7 ~.37 7.69 1.07 3 , 5 k  4 . 0 ( 3  ... ‘33 ‘.,0’
( IN  HULJR SI
SECOND HARMONI C
A M P L I T U D E  31 ’ .19.2 31/’.-.o.67 4968.89 7004.28 017 .65 337 ,91 141 .’S 63.4~ 26.~’” .1.6’

PHASE ‘ .5’) 1.10 (.84 1.9’1 7 , 1 8  ? . ‘ .O  2 .6 5  7, 91 3.76 3.~~.-
(IN MO ORS.
‘W E (W7’E~ LI MII F u R  ‘ 4-4 ( S CALC u LA T I O N  Is 188 .’5 r,~-
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ATHENS
GE O GRAPHIC LAT I TUD E • 37,97 GEOGRAPHIC LON GI TUDE • 23.72

AS V .LONG./BE TA , ‘1.8 .1.4 +1.2 .1.0 +0.8 .0.8 •0.4 .0.2 0.0 — 3 . ?

0 5 9 19 ,00 369.63 148.67 50.80 24.05 9 .67  3.89 i . 5 o  0.83 0 . 2 5
5 10 549.33 228,79 95.30 39.70 16,54 6.89 4.87 1.20 ~~.5u 0 .2

70 15 475 , 1.7 119 .84 51.92 22.53 9.78 4.24 i.84 0.80 0.35 C .1,
75 20 2b6 .9~ 719 ,76 53 ,73 24.1 1 10 .82 4.85 2.18 0.98 (‘ .44  0.20
40 25 7454,7’) 604 ,30 257.00 105.48 44,32 18,70 7,93 3.38 1. 44 0. 62
23 275.4’) 116.08 48.95 20.64 8.70 3.81 1.55 0.85 0.28 (1.12
30 35 275.72 119.64 5i, 92 22.53 9.78 4 . 2 4  7 .84  0.80 0 .3 5  0 . 18
35 40 522 . 92 245.48 115, 48 54.43 25,71 12 .17 5,77 2.74 1,30 0,62
40 ‘.5 4390 ,84 1807 .14 739.93 304.47 125.51 51.84 21 .46 8.90 1,70 1 . 54
45 SQ 4286 ,67 957 .46 407 .53 168.68 70.96 29.90 12.62 5.3g . 2 . 2 8  0. 96
50 55 1601.98 742.93 327.04 148 .31 67,43 30.14 74 .05 8.44 2.96 1.38
55 60 1659.80 718.37 313. 82 138.49 61.78 27.88 72,73 5.88 2.75 1.3u
60 65 2507 ,1 5 1088.22 475.56 209.28 97.76 41.41 18.81 8.43 3.8.. 1. 16
*5 IQ 7547 ,31 7L8 ,b3 324 ,80 15 0.3u 70.03 32.86 13.52 7.39 3.54 (.71
70 75 1050, 22 508 .99 248. 91 122 .80  8 7 . 1 1  30.88 15. 50 7.89 4.05 2,09
75 80 7754.2 0 768.15 337,61 15(3.19 67 ,50 30.80 74 .08 6.5.. 3.08 1. 48
80 05 7645 . 85 758 .59  35 .7, 91 165.77 78 .62  31.66 70.21 8.89 4.38 2.18
85 90 77 1, 2~ 3~ 5 ,54 204 . 74 106.90 56.28 29.83 16,92 8.55 4 .84  2.5 ,
90 95 872.03 ~39.23 2 , ( . , 1 0  112.90 ~7,62 29,5’. 15.21 7.87 4.09 2.13
95 100 610 ,2’. 32 0.40 IOH .04 89.63 47 .77 7 5 .60  13. 79 7.47 4.07 2.23
100 105 150. 95 04.41 47.20 28.40 14.77 8.20 4.87 2 . 59  1, 45 0,81

~Ø5 110 250 , 32 142 . 22 80. 86 4 5 .97  2 6 . 1 5  14 .89  8 .48  4,83 2.75 1 ,57
110 113 402,  ?4~ ‘z2crvs’ ’1”2’-r,51 66.99 37 .03 20.52 11. 40 6.35 3.55 1. 99
175 120 1~ 0.9~ ~7,97 33,37 ~~~~~ 17.00 8.33 3 . 64  2 .09 1 ,20  0 ,69
140 145 14 7 , 98 6 4 .24  5~~,05 29.77 17.73 10.51 8.37 3.77 2 . 2 6  1 , 35
145 130 99,0’~ 58.48 34. 53 20.39 L ,04 7.1,  4.70 2.48 1. 47 0 ,87
.3 0 135 49 .40 29 .50 17. 77 10.60 6 .35  3.80 2 . 2 8  7 . 3 8  0 . 82  0 ,49
135 140 2 4 0 . 1 1  139 .43  0 1 . 0 9  4 7 . 2 4  27 ,57  1 0 .1 2  9 .44  5,5., 3,28 1. 92
740 745 49 , 4 )  2 9 .58  7 1 , 77 10.60 5,35  3 .80 2 . 2 8  1.36 0,84 0, 49
145 150 ~~~~~~ 48. 58 3o. 50 19.15 12 .03  7,~~5 ~ .‘15 2. 98 1, 87 1.18
.3 0 165 92. 58 54 . 8 7  32 . 34 19, 17 17 ,38 8.77 .04 2 .41 1,44 0.88
155 180 90.~~b sS. 18 33. 56 2 0 .4 1  u’ .’.~ 7 ,5~ ‘..8o 2.80 1, 71 1 ,04

~b0 785 4 7 , 30 2 5 . 6 0  15. 85 9,81 6.07 3,76 2 .33 1.44 0.89 0. 5~
765 170 7’, 4 7  .8.58 33.51’ 79.15 12.03 7.55 6 . 7 5  ~~~~~ 1.8’ 1.18
7 7 0  175 49, 69 28 .91 18.82 9.79 5.69 3 .37 1.03 1.12 0.65 C .3$
175 780 36.05 24,98 14,85 9.34 5.95 3,79 2.42 1.5.. 0.98 0 .83
180 785 2 8 . 3 : )  18.45 17.02 7,04 5 .11 3.33 2.17 1.47 0.92 0.80
78 5  190 0.0 0 .0  0 .0  0.0 0.0  ~ .0 0.0 0.0 0.0 (1 ,0
190 705 0,0 0,0 0,0 0 ,15 0,0 3.0 0 , 0 0.0 0, 0 C • 13

95 200 64 . 3 ’, 4 1 . 4 3 20 . 67 17. 17 11.06 7 . 12  4. ’9 2 , 96 1. 90 1 .23
200 205 0 .0  ( .0  0, 0 0.0 0.0 ‘1.0 0,3 0.0 0. 0 0 ,0
205 210 0.0 3.0 0, 0 0.0 0.0 0.0 ‘1.0 0 .0 0.0 0 .0
270 275 162. 85 1 0 1, 14  62 .85 39.09 2 4 .3 3  1 5 , 1 5  9 .4 4  5.89 3,87 2 . 2 9
2 7 5  220 0 ,0  0.0 ;> ,0 0 . 0  0 . 0  ‘3 .0  0,3 0.0 0.0 0,0
220 2.75 36.05 22,98 74,85 9,34 5.95 3, 79 2,42 1.54 0,98 0,83
225 230 0.0 0,0 0,0 0.0  0 .0 ~) .0  0.0 0.4) 0.0 0 , 0
230 235 28.30 18 .45 1 .7,02 7.84 ‘4 . 1 1  3 .33  2 . 1 7  1. 4 1 0 .92  0 , 8;’
235 140 0.0 0,0 o,0 0.0 0.0 3.0 0.0 0.0 0.0 11 .0
240 245 0.0 0.7) ~~~ 0.0 0.0 0.0 0 .3  0.0 0.0 0 .0
245 250 0. 0 0 .0 -j . 0 0.0 0.0 0. 15 0.~) 0.0 0. 0 0 .0
250 235 0.0 0.0 ~ • 0 0.0 13.0 0 .0 0.0 0.0 0 .0  0 .0
235 260 0, 0 0.0 0~~0 0.0 11.0 0.0 0. 0 0. 0 0. 0 0 ,0
280 265 0.0 11.0 (1 , 0 0 .0 0 .0  0 . 0  0 .0  0 ,0 0.0 0 .0
2 65 270 0 .0  0 .0  .7 .0  0.0 0.0 0.0 0. 0 0. 0 0 .0  0 .0
270 2 75 0,0  0.0 ,i,0 0.0 0.0 o .0  0.7) 0.0 0.0 0.0
2 75  2 8C 0, 0 0 ,0  1 , 0 0 ,0  0 .0  0 .0  3.0 0, 0 0. 0 11.0
280 28 5 0 .0 ( ( . 0  0 .0 0 ,0  0 .0  ‘( .0  0 .3  .0 0 .11  0 .0
LB S 290 0 .0  ‘3.0 0. 0 0 .0  13.0  1.0 0 .0 0.0 0 .0  0 . 13
290 2 95 0, 0 0.0 0. 0 0 .0 0.0 0.0 0.0 0. 0 0. 0 0 .0
29 5 300 0.0 0,0 0, 0 0,11 0.0 0.0 0.0 0, 0 0, 1) 0 .0
300 3’)5 0 .0  0.0 0 , 0 0.0 0 .0  ( ( .0  0 , 0 0.0 0.0 0 . 0
7 ’ 5  310 0 .0  0.0 (( . 0 0 .0 13.0 0 .0 0. 0 0, 0 0.0 0.0
370 33 .5  0.0 0 .0  (1 .0 0 .0 0 .0  0 .0  0. 0 0.0 13.0 0 .0
315 320 4 1. 16 .7 5 , 00  15. 85 9 .81 ~ .07 14 . 7 8  2 .33 1. 44 0, 89  (‘ .55
320 325 0 .0  0.0 (( .0 0 .0 0.0 .~ .7) 0.0 0.0 0 .0  0 ,0
325 330 0.0 0.0 0. 0 0.0  0.0 0.0 15.0 0.0 0,0 0.0
330 333 0.0 - ( . 0  o , O 1,0 0 .0  0.0 0, 0 0. 0 0. 0 0.0
335 340 0.0 3,0  o, 0 0.0  1.0 0 .0  0. 1’ 0. 0 0 . 0  1 ,0
340 345 0.0 0,0 (1 ,0 0.) 0.0 (‘.0 0,’~ 0 ,0 ( . 0  0,0
345 350 0,0 0,0 ( . 0 11.1 0.0 (.0 Q,-.( 0,0 (‘,0 11.0
350 3)5  0 .0 0 ,0  ( ( .0 0 .0  0 .0  ( . 0  (‘ , i 0 .0 0 .3  11 , 0
355 360 0. 0 0 .0 0. 0 0.0 ‘3 .0 11.0 0, 7 0. 0 0. 0 0 ,0

~ (RST H*RMOMC
A M P L I T I J O I  7 4 5 3 6 . 4 ) 1~ ,3’.5 .07  464 7 .87 7 107 . 80  ~T 7,Ø9 4 5 7 . 7 4  11 0 ,86 100 .45 54. 98 ‘8.67

PH A S E  ~ . 3 ’  .1.~~4 ,‘ ,7~. 3.0 1 1,40  ~.84 4 . 07 4 .4 4  4 .59  “.34
(IN HU.,,p5
sECOND NA ((MON1C
A~~P L I T L ~0E 7 7 0 5 2 . 4 )  1337 .48 3 1 7 7 . 3 1 1 3 8 5 , 5 9  608.98 2 8 0 . 9 ?  1 2 0 . 73 54 .51 2...85 ( 1 . 43

PHA SE 2.i ’~ 2.29 ,‘ .42 .7.5’7 ,‘ . 13 7.92 3. 1 3, 17 ~.b4 4 .Q~
((N H U R ~
~~~ 1.P ’-~~ 4 L I N T ’  FliP ‘ 4 4 ( 5  ( A L C O L A ’ f ’ ’ N  IS  1 7 1 .25 GV

2o

L ______ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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ATHE N S
GEOG PA P ’IIC LATITUDE • 37.97 GEOGRAPHI C LO 74C ITUDE • 23.72

A SY .~~ONG. ;87TA’ •1.6 .1,4 .1.2 .7 . 0 .0 .8  .0. 8 .0 .4  .0 . 2  0 . 0  - 0 .~ ’

0 5 0.0 0.0 0.0 0.0 0.0 ‘1,0 0 .0 0. 0 (‘ ,‘1 ~~,(
3 10 275.2’) 11 8,08 48.95 20,84 8.70 1,8’ 1.55 C.65 0,28 11 ,1,’
10 1 5 275.7? 119.64 5 1 . 92 2 2 . 5 3  9 , 78 4 .2 4  ( . 84 0 .80 0, 35 C , l s
15 20 268.91 119,76 53.73 2~~.71 10 ,82 4.05 2.18 0 . 90 0. 44 C .2
2 0 25 261.15 121.97 56. 96 26.80 17 .43 5.8’) 2. 71 1 .2” 0.59 0 . 2 8
25 30 275 .29  116.08 48,95 20.64 8.70 3,67 1 ,55 0.85 0.28 C . 1~30 35 275.72 119.64 51.92 22.53 9.78 4.2’. 7.84 o.8 Q 0 , 3 5  0 . 1 ,
33 40 522. 92 2.5.48 115 ,48 54.43 25, 71 12 ,17 ‘4.77 2.74 1.30 “ .6.7 

—

‘.0 43 8 7 1 , 72 3 5 4 . 14  154 , 57 67.8 9  2 9 . 8 3  1 3 . 14  5 ,81 2. 57 1 .14  C . 5
45 50 1093. 8 3 4 7 5 , 1 2  206, 5 1 09.80 19,07 17,07 “,47 3,2 3 j .~~1 C , 5 7
50 55 7601,98 722,93 327.04 148.31 67 ,43 30,74 1’..05 8.44  ~ .9a 1.38
55 60 740.80 348.73 165 ,15 78.89 37.73 18.20 8.84 4,32 ~.l.7 1. ”
60 85 1040, 0~ 4 9 3 , 78  234 .19  111.38 53 .03 2 5 .2 9  1 2. 0 7  5. 77 2 . 76 1. 3 ,’
65 10 7547 ,37 7C8.63 324.80 150.30 70.03 32 .88  15. 52 7 ,39 3,5’. 1, 7(
70 73 70 50 , 22 5 ( 8 , 99 2 4 8 , 9 1 122 .80  6 1 . 1 1  30.6” 15.60 1.89 4.05 2.09
75 SQ 835,29 3c8.52 188.93 90.40 43.45 20,98 (0.10 4,98 7,45 1, ?’.
80 85 1371. 81 645 .89  3(’~~.56 146.70 7 1 3 ,7 9  3 4 ,4 4  16.89  8. 3~ 4 .10 2 .09
85 90 771,2j 395.54 20..,7’. 108.90 56,78 79.03 15 ,~~2 8.5” ‘,,84 ?,51
90 93 872,03 439,23 2 2 2 . 1 9  112 , 89  57.62 29.6’. 1” .21 ‘.87 4,09 ‘ .13
95 100 670 .24 320.40 169.04 80.83 47 , 7 7  25,80 13. 79 7,47 ..,07 11 ,23

700 105 150.95 84.47 47.20 26.40 14 .77 8.26 ‘..82 2.59 7, ’.5 C’.8(
105 110 250 .32 142 .22 80.84 45 ,97  28 .15  14.89 8 . 8  4 . 83  2 .~~5 1. 57
110 115 402 . 74 2 2 0 . 95  121. 51 66.99 37.03  2 0 , 5 2  11. 5.35 3 .55  1. 99
115 120 100, 91 57.97 33.37 19.14 11.00 6,33 3.64 4,09 (.20 0,89
120 125 147, 98 04,24 50.05 29.77 17.73 10,57 5.31 3,77 2.26 1. 35
125 130 99.09 58.48 34.53 20.39 12.04 7.11 4.ZQ 2,48 1,~~

’7 0.87
130 135 49.43 79 ,58 17. 71 10.60 6 .3 5  3.80 2.28 1.36 0.82 ‘.49
135 140 2 4 0 . 1 7  139.43 81,09 47.24 27.57 18.12 0.44 5.5.. 3.26 1. 0 ,
(40 14 5 40,41) 29 .58 17 .71 10,60 6 .35  3.80 2 , 2 8 7 . 36 0 .82  0 ,4’~
.45 150 77 .41 48.58 30,50 19.15 12.03 •55 ‘..‘Ts 2 . 08 j , 87 1. 18
150 7 55  94,58 5 4 , 6 7  3 .7 ,34 10.17 11 .38  5 , 1 ?  4 , 04 2 , ’.~ 7 . 4.. 0 , 85
(~~~ 7~~Q 9 Q 7 ~ 55 , 7 5  3 3 . 58 2 0 . 4 1  1(’ ,42 7 ,56 ‘ .60 2.80 ~,‘77 1, 11..
760 765  41.37. 25.80 15. 85 0 . 8 3 .  6.0”  3. 76 2 . 33 . , 4 . p . 89 0. 5~165 7~~0 77 ,4 (  4 8.58 30. 50 10.15 12 . 0 3  1.55 4 , 75 ,‘ ,Og . 8 7  1 ,18

70 175 49 ,69 ‘8,9 1 1~~.82 9.70 5.o9 3.31 1, 93 1.1/ 0.65 0. 30
175 180 36 .05 22.98 1’. .bS 9 .3 4  5 ,95  3 . 7 9  2 .~~2 1 . 54 0. 98 (‘ . 63
100 183 28 ,30 (8.43 12 .02 7.04 5 , 1 1  3.33 2.1’ 1.41 0, 92 0.60
105 1 90 0 . 0  0.0 0.0 0.0 0.0 .0 11,0 0.0 0.’ (1,0
790 795 0.0 0.0 0.0 0.0 0,0 11,0 ‘3 .0 0. 0 0, 0 11,0
195 200 64 , 35 41.43 26,87 17.17 11.06 7 . 1 /  4.59 2. 98 i . Q O ( . 2 ’
2 00 205 0.0 0.0 0.0 0.0 13.0 0.0 -1.0 ‘1,0 0. ’1 ~- •11
205 2 10 0.0 0.0 0. 0 0.0 0.0 0,0 0.7 )  0.0 0. 0 0 .0
210 2 15 162. 8 5 1(1.14 6 .85 3 9 . 0 9  24 . 3 3  15 . 1 5  9, .... 5, 89 3,67 2 , 2 9
?~~5 2 0  0 ,0 0,0 (.0 0.0 0. 0 0. 0 0 . ; )  0.0 0 .0  (‘ .0
2~~0 2 25 38,05 72 , 98 1..,6 5 9 ,34 5 .95  3. 19 7. 42 1. 56 0. 98 0 .83
225  230 0,0 3.0 0.0 0.0 0.0 0.0 0,0 0.0 0, 0 0 .0
230 235 28 , 30 ( 8 . 4 5  12.02 7.84 5 . 1 1  3 . 3 3  2 . 1 7  1. 4 1 0.~~7 0,60
233 240 0 .0 0,0 0.0 0.0 0.0 0.0 0.0 0, 0 0.0 0 .0
240 245 0.0 0.0 ((.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0
245 250 0.0 0.0 ‘(. 0 0.0 0 .0 0.0 0 .0  0 .0  0.~ (‘ .0
230 255 0.0 0.0 0. 0 0.0 0 .0  (1 ,0 0.0 0. 0 0, 0 0 .0
255 260 0.0 0.0 0.0 0.0 11.0 0.0 0,0 0.0 0. 0 0 .0
260 28 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0
265 210 0.0 0.0 0.0  0.0 0 ,0  0.0 0.0 0. 0 0.0 0.0
2 70 275 0.0 0.0 0.0 0.0 71.0 0.0 0, 0 0.0 0,0 0 ,0
17 5 280 0.0 0.0 0. 0 0.0 71.0 0.0 0.0 0.0 0.11 0 .0
250 283 0.0 0.0 ((. 0 71.0 0.0 “ .71 ( .0 0. 0 0. 0 0 ,0
285 190 0.0 0.0 0. 0 0. ’) 0,0 0 .71  0, ) 0.0 0.0 (‘ ,O
290 295 0,0 0.0 v.0 0.1) 11.0 0.0 0 .0 0 .0 0 .0  0 , 0
295 300 0, 0 0.0 1,0 0.0 0,0 ((.4) 0.0 0.0 0. 0 0 .0
300 303 0 .0 (( .0 (1 .0 0 .0  71.0 (4.0 0. 0 0.0 (1 , 0 (‘ .0
305 310 0,0 0.0 (1 .0 0.)) 0,0 (.1) 1,11 0 .0 0. 11 11.0
310 315 0.0 0.0 11.0 0.0 0.0 0.0 0, 0 3, 0 0.0 0 ,0
3 7 5  320 4 1 . 3 6  25.60 15, 85 0.81 6,0’ 3,76 7 . 3 3  7 , 4.. 0 .89 C ,5 .
320 325 0. 0 0,0 0,0 0.0  0.0 0.0 0.0 .0 0.11 0.0
325 330 0 .0 0,0 u, 0 1,-) 0,0 0.0 0 .0  3 ,0 0.0 0 ,0
330 335 0,0 0.0 0.0 0.0 71.0 0 .0 0.0 0.0 0.0 (‘ .0
335 340 0.0 0.0 3 .0 0. 0  0.0 0.0 0 . 0  0. 0 0. 0 0 .11
340 345 0.0  0.0 0.0 0.0 0.0  1.0 0.7)  0,0 0. (’ 0 .11
345 350 0. 0 0.0 0, 0 (4 , 0  0 ,0  0.0 0 .0 0. 0 0. ” (1 , 0
330 355 0.0 ‘1.0 0.0 0.0 0.0 0.0 0.3 0.0 (‘.0 0 ,0
335 360 0.0 (( .0 :1 ,0 0 .0  0.0 ( ( . 0  0 , 0  0.0 13• 0 (1,0

F IRST HAR M ON IC
A NPL(TuDE 74020.).. 66,’ij .76  ~l1”8 . 55 1515 .42  7 . 6 . 93  5 ( 7 , .,) (87 .59 °b.02 5 ,1. 8 9  ,‘1 , 7 g

PHASE 3.0~ 3.24 (.45 1.8” 1.96 “.25 4 . 50  4 , 04 “ .~~ 1 ~~ “‘
(IN HOURS)
SE COND M A R N U N I C
A M PL II ’LDE 9937 • 1 )  45 t  3 ,97  2108. 03 Q70~ Q5 458.07 215.29 1717 . ~~ ‘ 40 , 3 3  2 1 . 0 6  1 1 . ’”

PHASE 2. 7’) 2.90 3.03 3.16 3.11 3.’.8 4.88 4 .86 ~.09 4.3.
(IN HUURS

‘T HE UP4~EH ..1NI 7 r~7 R 1 4 4 ( 5  CALC ULA T IO N IS A 0 .00 1.~’
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A THEN S
GEOGRAPH IC LATIT UDE • 37.97 GEOGRA PHI( LONGITUD E • 23.72

A S ’ .I,0~.G.,B [yA . “1.6 +1, 4 +1.2 .1.0 •0.8 .0,6 +0.’. •0.? 0.0 —0. ’

0 5 0,0 0.0 0.0 0.0 0.0 0.0 1,0 0.0 0.” C .~~
5 10 0.0 0.0 0.0 0.71 71.0 0.0 0.3 0.0 0.0 0.1

3.0 13 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.71 0 , 11
75 20 0.0 0.0 0.0 0.71 0.0 0.0 0.0 0.0 0.0 0,0
20 25 2 61,15  121.97 58. 96 26 .60  12.43 5.80 2.11 1,27 0.59 0,28
25 30 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0
30 35 0.0 0.0 0.0 0.0 0.0 0,71 0.0 0.0 0.0 0.0
35 40 25 6 ,01 [25. 73 61,75 3 0 . 3 3  74,89 7,31 3.59 1.7~. 0 ,87  C ,43
40 45 261.15 [21 ,97 58.96 26.60 12.43 5.80 2.~~1 1.27 0.59 0 , 2 8
45 50 0,0 0.0 0.0 0.0 0.0 0.0 0.’) 0.0 0.0 0.0
50 55 5 17 .15 247.70 11 8.71 56.93 27.32 13.12 6.30 3.03 1.46 0.70
55 60 465,08 229.09 113.24 56.17 27.95 13.96 7.00 3 . 5 2  j , 77 0,90
60 63 773.16 373.43 180.46 87.26 42.27 20.43 9.89 4.79 2.3� 1.13
65 70 721,09 354.82 774•99 86 .49  42.85 21,27 10.59 5.28 2.64 1.32
70 75 507 ,59 269 .59 143.26 76.17 40.52 21.56 11. 48 6.12 3.26 1.7’.
75 80 568, 3’? 276.76 135.20 68,29 32.63 (6.13 5,01 4.00 2.01 1.01
80 55 820,87 410,17 205,70 103.53 “2.31 26,52 13.50 6.90 3.5. 1 .8?
85 90 504.29 275.78 151.01 82.79 45.45 24.98 13.75 7 .55 4.18 2.31
90 95 872,03 439.23 222.19 112.89 57.62 29.54 15.21 7.87 4.09 2.13
95 100 610,24 320.40 169,04 80.63 4’ .77 25 .60  13, 79 7 ,4 7  4 .07 2 . 2 3
100 1”S 150.95 84.41 47.20 26.40 14.77 0,25 4,62 2.50 1,45 0.81
105 110 250.32 142.22 80.84 4 5 .97  26 .15  14.89 8. 48 4.83 2.75 1.57
170 715 402.74 220,95 121, 51 66.99 37.03 20.52 11.40 8.35 3.55 1.99
115 120 100.91 57.97 3 3 , 3 1 19 . 1 4  11.00 8 ,3 3  3 , 8 4  2.00 1.20 0.69
120 125 141.98 84.24 50,05 20.77 17.73 10.57 6.31 3.77 2.26 1.35
125 130 99,09 58.48 3’..53 20.39 12.04 7.77 4.20 2.48 1.47 0.87
130 135 40 , 4Q 29 .58 17 .71 70.60 6.35 3.80 2.28 1.36 0.82 0.49
135 140 2 4 0 . 7 7  139 .43 81.09 47.24 27 .57 16.12 9~ 44 5.54 3.28 1.92
140 145 49,4i /9,58 17 .71 10.60 6.35 3.8’ 2.28 1.38 0.52 0.49
1 45 750 77 .4j  4 8 . 5 8 30 . 50 19.15 (2 . 0 3  ‘.55 4,7 1.98 7.87 1.18
150 1~~5 92,58 54.87 32.34 1 9.1’ 11 .38 ô . 7 7  4 .04  2. 4 1 1, 44 0. 86
155 760 90.75 55.18 33 ,56 20.41 12.42 ‘7.55 4.60 2.80 1.71 1.0’.
160 165 41.35 25.60 j5.8~ 9.81 8.07 3 . 7 6  2 . 3 3  1,44 0.89 0 .55
(65 L FO 77.4~ ~8.58 30.50 19.15 12,03 7,55 4.75 2.98 1,87 1,18
170 775 49.89 28.01 1~~.82 9.79 5.89 3.31 1, 93 1.1? (1.65 0.38
175 i80 36.05 2 2 . 9 8  74 , 85 9.34 5.95 3, 79 2 . ’ .2 1.5k 0.98 0.63
180 185 28.3) (8.45 12.02 7.84 5 .11 3.33 2.17 1.41 0.92 0,60
185 190 0.0 0.0 o.0 0.0 0 . 0  0.0 o.o 0.0 0 . 0 “ .0
190 795 0.0 1).0 0.0 0.0 0.0 0.0 0. 0 11~~ Q u . u  0 ,11
195 200 84 .35 ‘11.43 25. 67 17 .17 11.06 7 . 1 ?  4 .5 9  2.98 1. 90 1 .23
200 4115 0.0 0.0 ((.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
205 210 0, 0 0.0 0.0 0.0 0 . 0  ( , 1) 0 .3  3 . 0  0.0 0.0
21 0 2 ( 5  162 . 85 1(11.14 82.85 30.09 -1 4. 33 ~.75 9.44 5.89 3,87 2.29
2 15 2z0 0,0 0 ,0 0. 0 0.0 0.0 0.0 0.0 3.0 0.0 0 .0
22 0 25 36.05 2 2 . 9 8  1’s . 6 5 9.34 5 ,9 5  3. ”) 2 . 42 1 .54 0. 98 0 .6 3
25 230 0.0 v.0 0.0 0.0 0.0 (.0 0.’ 0.0 0.0 0 .0
230 235 28.30 18.45 (2.02 7.84 5 .17 3,33 2.17 1.~~1 .9~ 0 ,6~
235 240 0.0 0.0 ,,0 0.) 0.0 ~

).0 0,0 0.0 0.0 0.0
240 245 0.0 0.0 1 ,0 0.3 0.0 ‘.0 0.0 0.0 0.0 0.0
2 4 5  250 0 ,0 0,0 o. 0 ~1 .0 0 .0 0 .0 0.0 0. 0 0.0 0~~0
250 255 0.0 0.71 1.0 0.0 0.0 ~1.0 0.0 0.0 0.0 0.0
255 260 0. 0 0.0 0.0 0.) 71.0 ((.0 0.0 0.0 0.0 0.0
260 265 0.0 0.11 (1.0 0. ’~ 11.0 - .0 0.0 0.0 0.0 0.0
2 65 2~~0 0.0 0.0 0.0 0.0 (1.0 -.0 11.0 0.0 0.0 (1.0
270 2 7 5  0.0 fl .~) o.0 0.0 .0 ‘).0 0 . 0  0.0 0.0 ‘1 ,0
275 280 0.0 U,~) (1, 0 ~1.)) 0 .0  0.13 1 , 3 0.0 t~.0 C ,C
280 28 5 0.0 u,0 ~ ,0 I” .) (1.0 11.0 (1.0 0. )) 0. 0 0 .)’
28 5 .;‘)0 0.0 1).1’ 1, 0 0 .)  0 .0  - 1 , 0  ~I~~ 1) (1 ,0 0.0 ( .0
290 295 11.0 0.0 0.0 3 ,() 11.0 ‘1.71 0.1) o. 0 0 .0  0 .0
2 95 3 ’ Q  0 .0 3 . 0  .0 1.0 11.0 0.11 11.0 0.0 0. 11 (‘ .0
300 3,,s 0.L’ 0.0 (.0 .o o.v 11 .0 ‘.0 0.0 0 .0  0 .11
3 05 310 0.0 0.0 ~,0 0.0 0.0 0 , - ’) 0 ,0 0.0 0.0 (1.0
3 10 315 0.0 0.0 ‘ ,O o.o n,o 1,7) 0 .0 0.0 0.0 0 .0
3 15 320 41 , 36 25 .6 0  j~~.85 9.81 6.0’  3 . 7 6  2. 33 1.44 0. 89 0. 55
320 32 5 0.0 1.0 ), 0 ) .0 0.0 ((.0 0. 0 0.0 0. 0 0 ,0
32 5 330 0. 0 0.0 ( .0 3,0 71.0 0 . 71  0.0  0.0 0. 0 0. 0
3 30 335 0.0 0.0 (.0 0.0 71 .0 11.0 0.0 0 ,0  0. 11 (‘ .11
335 340 0. 0 o. ’, 0.0 0.0 0.0 0 .0 0,3 0,0  o.0 0.0
340 345 0 ,0  11.0 ‘).O 71.0 (( .0  0.0 ‘1.0 0.0 0,0 0 .0
345 350 0.0 0.0 - .0 ‘1 ,)) 0.0 0.0 0.0 ‘3 .0 0.0 0 ,0
350 3 , s  11,0 0 .11 ‘ .0 ‘I. ’) 13.0 0.0 0 .0  0.0 0 . 0  11.11
355 360 0. 0 0.0 1 ,0 ‘3.0 0.0 0.0 0.0 0.0 0.0 (‘ .0

~ IRS’T 444RH1)r. ~~C
AMPL I r~~~ E 7698 .0/  49~~7 .7 5 2 0 )  ‘ ,l’. 104 6 .74  54 7 ,5 9  2 8 9 ,3 3  1 54 , 5 3  8 3 . 5 ~ 45.67 25 .l c’

PHAS1 4 .05 . . . /2 “ . 4 1  4.6) 4.83 ~~~~ 5.33 5.60 5.89 6,18
( 1 ’ .
SECOND MAI4M,,,NTC
AMPL(0 30f 5365 .5) . 65(1.’.8 1322, ’.’) 658.97 1. 8.98 76’..53 52,39 4 , . ? 1  ?,j .~~O 1( 1 .38

‘ HA SF 3 . 6 6  1. 75 .,85 3 .9 6  4 .0~ ‘ . .Z1  4 . 3 6  ‘..5 (  ‘ . . 6 9  4,Q,~( I N  44 ,1 8 5
‘ 4 [  l j ’ P [ (  L I M I ’ F ’ + ~ -~IS CAL C:I L A ” 1:1 ’4 IS 50,00 1
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ATHENS
GEOGRAPHIC LATITU DE 37.97 GEOGRAPHIC LONG ITIJ OE 23.72

A SV .LONG. .87’TA Z +1.6 .1.4 +1.2 .1.0 .0.8 +0.6 .0.4 .0.2 0.0 — 0 . 2

0 5 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 ‘~.1)
5 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.1
10 15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C ,0
15 20 0.0 0.0 0.0 0.0 0.0 0.71 0.0 0.0 0.0 (‘.0
20 25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 30 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0,0
30 35 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
35 40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (‘.0
40 45 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45 50 0.0 0.0 0.0 0.0 71.0 0.0 0.0 0.0 0.0 “ .‘1

50 55 0,0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 71.’) C ,fl
55 60 203.93 107.13 58.27 29.56 15.53 9.18 4 . 2 9  2 . 2 5  1.18 (‘ .62
60 65 0.0 0.0 0.0 0.0 0.0 0.0 11.3 0.0 0.0 1.0
65 ,0 203, 93 1C7,13 56.27 29.56 15.53 8 .16  4 ,29  2 .25  1.18 “‘ .8?
70 75 507 .59 269.5 9 143, 28 78 ,77  40 .52  2 7 . 5 6  11, 48 6.12 3.26 1.74
75 80 51 .2 2  29.06 16. 4 9 9.36 5 .31  3.01 1.71 0. 97 ~~~~ 0 .3 7
80 85 303. 66 162 .47 86. 99 46.60 24 ,99  13.4 1 7 ,20 3.87 2 .08 1 .1~85 90 504 .29  275 .78  151. 01 82.79 4 5 . 4 5  24 . 9 8  13. 75 7 .59 4 . 18 2 . 3 1
90 95 354 .88 1c1. 53 103. 4 8 55.96 30 .30 16.’ .2 8. 91 4 ,8’. 2.63  1. ’.i
95 100 354 ,24 194.6 7 107. 29 59 .31  32 .88  18.28 10.20 5, 7~ 3.20 1 .80

100 105 150. 95 84 .4 1  47 ,20 26.40 14, 77 8 .26  4 .62 2. 50 1, 45 0 . 8 1
(05  1 10 250, 32 142.22 80.84 45.97 26.15 (4.89 8.48 4.83 2.75 1 .51
110 115 402 . 74 220.9 5 121. 5 1 66.99 37 ,03 20 .52  1’ “0 6 .35  3 .55  1. 99
175 120 100,91 57 ,97 33.31 19.14 11.00 6.33 -‘. 2,09 1.20 (1.69
120 125 141.98 84.24 50.05 29.77 17.73 171, 57 .31 3.77 2.26 1.35
125 130 99.09 58.48 34.53 20.39 12.04 7.11 .20 2.48 ~.47 C ,8 ’
130 135 49,4 29.58 17.71 10.80 6. 35 3 . 8 0  2.28 1.36 0,02 0.49
135 740 240.1’ 139.43 81,09 47.24 27 .57 16.12 9.44 5.54 3,26 1.9:
740 74 5 49,40 2 9 . 5 8  17.71 10.60 8,35 3.80 2.28 1.36 0.82 ‘149
145 750 77. kl 48 , 59 30. 50 19,15 12.03 7 ,5 5 4 . 75 2 .98 1.87 1. 18
150 1)5 92. 5 8 5 4 . 6 ?  32. 34 19.17 11.30 6 .77 .04 2 . 4 1  1.4’. 0.86
155 160 90. 7~ 5 5 . 1 8  3 3 , 56 20.41 12.42 7.58 4.6c 2.80 7.77 1 ,04
160 165 41,36 2 5.60 15. 85 9.81 6.07 3 . 76  2.33 1.4’. 0.89 0 , 55
165 170 77 ,4 k  48. 58 30.50 19.15 12.03 7.Ss 4.15 2.98 1.87 1 .18
170 17 5 49 ,8’) 28.91 18. 82 9.79 5,69 3 . 3 1  1.93 1.12 0.65 0.38
175 180 38 .05 22, 98 14. 65 9.34 5,95 3.79 2. ”? 1. 54 C .98  11.63
150 185 28.30 18 .45 12. 02 7.84 5 , 1 1  3 .33  2 . 17  1.4 ( 0.92 0.60
185 190 0.0 0.0 ((.0 0.0 0.0 0.0 1.0 0.0 0 . 0  (‘ .0
190 195 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0
195 200 64.35 41.43 28.67 17.17 71.06 7,12 4 . 59 2.98 1.90 1 .73
200 205 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
205 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0
210 215 162.85 701.14 62.85 39.09 24.33 15.15 9.44 5,89 3.67 2.29
215 220 0,0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 (1 .0
220 225 3 6 . 0 5  22.98 14.65 0.34 5,95 3.79 2.42 1 .54  0.98 0,63
225 230 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
230 235 28.30 ~8.’.5 13.02 7.84 5.11 3.33 2,17 1.47 0.92 0.60
235 240 0.0 0.0 ((.0 0.3 0.0 0.0 0.0 0.0 0.’) 0,0
240 245 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
245 250 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.11 0,0
250 255 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (‘.0
255 260 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0,0
260 265 0.0 0.0 0.0 0.0 71.0 0.0 0.0 0.0 0.0 0.0
265 170 0.0 0.11 0.0 0.0 0.0 ((.0 0.0 0.0 0.0 0.0
270 275 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
275 280 0.0 0.0 3,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
280 285 0.0 1.0 0,0 0.0 13.0 0.0 0.0 0.0 0.0 0.0
285 290 0.0 0.0 ‘1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
290 295 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
295 300 0.0 (3.0 0.0 ((.0 0.0 0.0 0.0 0.0 0.0 0.0
300 305 0,0 0.0 ~ ,0 0.0 0,0 0.0 0.0 0.0 0 . 0  0 .0
305 31 0 71.0 0.0 0.0  0.0 0.0 0.0 0.0  0. 0 0 .0  0 .0
370 315 0.0 11.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
375 320 41. 36 /5.80 15.85 9.81 6.07 3.76 2.33 1.44 0.89 0.55
320 325 0.0 0.0 ).0 0.0 0.0 0,0 0.0 0.0 0.1) 0.0
325 330 0.0 3, 0 “(,O 0.0 0,0 0,71 0.0 0,0 ((.0 ‘.0
330 335 0.0  0 .0  (( .0 0 .0  0 . 0  0.0 0. 0 0.0 0.0 0,0
335 340 0, 0 ‘).0 o,0 0.0 0.0 0.0 3,0 0,0 0.0 0.0
340 345 0.0 0.0 0.0 0.0 0.0 0.1) 0 .0 0, 0 0. 0 ((.0
34 5 350 0 .0  0 .0  0.0 ~1.0 0.0 0.0 0,0 0,0 0.0 0.0
350 355 ((.0 0 .0  0, 0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
355 360 ‘1 .0 0.0 0.0 0.0 0.0 (1,0 0.0 0.0 0,0 (‘,O

FI RST HAKI1C~.IC
AN PLI IJ DE 3787 .’~ ’ ,‘095 .8 5  1164 .2 1  640.48 364.03 205.717 1 (8.15 66.17 37.92 21 .88

PHASE 5.’.’ 5 .60  5 , 74 5 .8 9  6 , 0 5  6 . 22  6. 40 6. 58 6 . 7 8  6. 98
UN HOURS’
SECOND HAW NONI C
AMPI. IT,,,DE 249~~.4 7  1337 .37 ‘16.24 383.40 /05.13 11)1.68 58.6) 31 .29 16. 7’ 8,9/

PHASE 4 .8’ 4 . 9’. 3.01 5.1~) 5.19 3 , 0  5.41 5,5.. 5 .69  5 .8 6
(!~. HUtJIS)
) wf U PP EWI L is i r  coi’ ‘~~lS (A L C U L A 7 ( D N  15 /9.00 i~
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~
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DOUR BE S
GEOGRAP HIC LAT ITUDE 50.10 GEOGRAPHIC L0’ IGIT UDE • 4,60

ASV ,LON71, BE’r A •7.~’ .7,4 .1.2 +1.0 .0.8 .0.6 .0.4 .0.? 0.0 —0 .?

0 5 5203 , 7) ~b4Z,31 515.6’. 163.06 5 7 . 9 5  ( ‘.42  5, 88 1.0? 0.7! 0.~’’-
5 (0 7584,48 2421.35 783,30 257.86 86.84 30.10 10.~~0 4.03 1.57 0.8.
10 15 9703,50 3095.92 993,44 320.09 104.59 3...’.3 1 1. 48 3.89 1.34 0.4 7
15 20 14072.4’. ‘.785.38 1642,76 569.37 199.28 “1 .45 25.1 7 9.09 3.32 1.23
20 25 5306 .61 2170.98 842.74 337.63 135.74 5’..76 22.17 9.00 3.67 1.50
25 30 1843.95 80 7 . 0 1  3 5 5 , 36 1 5 7. 4 5  70 .20  31.49 14.22 6.46 2 , 95 1 .35
30 35 5769 ,05 18~ 2.0O 643.68 229.48 86,44 34.54 74.60 6,49 3,00 1.43
35 40 2695.80 103...o9 377,34 141.23 54.39 21.59 8,83 3.72 1.81 0.7 1
‘.0 45 3747,93 1284.07 535 .35 22 8.28 99.87 44 .70 2 0 . 6 3  ~,7’. .,‘li  2 . 3 2
45 50 ~85 .19 446.48 205,10 95.66 45.36 21.89 10.78 ~.38 2.74 1. ’.,-
50 55 7025.02 514.78 261,13 133.82 80.29 36.?’. 10.14 1 J .2 0  5. 49 2 .38
53 80 5748,43 2983,33 1062.78 400.78 161.80 ~0.?9 32.76 (6.21 8,41 4.52
80 63 3956,88 1710.39 762.20 354,77 112.87 88.18 46, 87 25.~~2 14,64 8.49
65 70 7 67 7 , ,? 846,59 435.71 228,8’ 122.60 66.9’l 37 .30 2 1 . 1 3  ( / , ( 7  7,7)
70 75 688 , 7 - ’ 3 . 1. 54 17 d . 17 95.11 52.03 ~~~~~~~ 

I 7’~•74 9.82 5.88 3.58
73 80 ~~~T~ ’(,’ 13 9.03 7~,,5’. 43.12 24,89 ( 4 , 6 9  5 .87  5, 47 3, 43 2 , 19
80 85 20.2) 17. 1(1 1,’ .0’. 8.15 5,)) 3.75 2.54 1. 72 1, 17 C~~79
85 90 4 7 , 7 , 12 , 78 2 4 . 52 15.47 1: ,7,4 ‘.32 5,04 3,47 2.39 1.65
90 95 ‘.5~~ 7’~ ( i .8~ 1!.~~5 15 .21 (0.54 ‘.30 .-~6 3.51 2.43 1.69
95 1 0  C ,0 0.0 ~,, 0 (1,0 0 .0 0,0  ‘1.3 (1 .0 0. 0 ‘1.13
100 11)5 9.3 8.68 .,,7~ 3 . 3 8  7 . 4(1 7 . 71 1 .2 1  0. 86 0, 8 1 O, 4 .
(05 110 4 .3- 26 .3? 19.98 14.07 9.92 e ,99 4 .~~3 3, 4 1 2.45 1. 73
710 115 ‘).i-( 8.88 . ,7~ 1.38 ~.‘.0 1. 7 1  1. 21 0,87, 0.61 (‘.4..
115 1.0 6.37 ‘.,87 3,46 7.56 1.90 1, 40 1.3. ‘1.71 0.57 0.4?
120 125 9,39 6,68 ‘.~~75 3.38 ‘.‘.“' 1, 7 1 1 .21 0.86 0.61 (‘.4..
125 130 1~~.6? 9.31’ b.~~2 5.1/ 3•79 7. 87 2 . 08  1.5s. 1.14 0 ,84
13 0 135 6 , 3 7  ‘. .6 7 3 . ’.6 7 . 56 7 . 9 0  ,,411 1.0.. ( ( .77  0,57 0.42
135 140 22. 0 ’  - 6 . 0 3  !~~,b7 q,5’ )  ~ .19 ‘..s1 3.29 2. 40 1. 75 7 . 2 8
140 1..5 6,3 7  ~..87 3.46 2,56 1.90 l.’.’~ 7.24 0. 7 7 0, 57 0.42
145 150 0,0 0.0 0 . 0 0 .0 ‘1 ,0 .1,1 ,(.i 0.0 0,0 (‘.0
(30 155 0,0 0.0 o.0 ). () 13 .0  “.0 -‘I.) 11.0 (1 .0 (‘ .0
155 160 6, 3 1 4 .67  3. 48 7.38 (.9(1 1 .4 f l  • (4  ‘1 • 77  0 . 57  C . 42
1 60 165 9.89 7 ,46  5~~63 ,, ‘ ‘  3,~~, ,‘ .‘.l ~.$3 1, 39 1.05 0 . 8 0
165 170 0.0 0.0 0.0 11.0 “1.0 (‘ .(1 (1, 0 ,(.0 0.0 0.0
(7 0  175 0.0 0.0 0.0 0. 0 “ .0 , . o  r’ .(’ 0,0 0.0 0 ,0
17 5 180 0 .0 0.0 0. 0 0 ,,’) 0 .0 U.. r ’ , 0.0 0.0 0 .0
(80 185 0. 0 0.0 ~,0 (‘.0 (.0 r.0 “ .,~ ,‘ ,0 ( - . 0  0 .0
185 190 0,0 0.0 0.0 0.0 (1.71 •‘ .O 0.0 0,0 0.0 0 ,0
190 195 3.58 2.70 2 . 7 7  1.69 ( . 3 1  1.02 ‘ .80 ‘ .8? (1.48 0 ,39
195 2(’O 0.0 0.0 (( . 0 0.1) 0.0 (.0 ‘1,11 ( .0 (( ,0 0 .0
200 2715 0 .0 0.0 0. 0 0.0 (1.0 ‘1.0 1.(( (.0 0.0 “.0
7715 2 10 0,0  0.0 1,0 0.0 0.0 1.0 (1.0 0.0 0, 0 71 .0
210 2 15 0.0 0.0 o. ’1 0.’) 0 .0  o.o (‘ , ( 0. 0 0, 1 11,0
2 1 3  220 0 .0  0.0 ~ ,C 0.0 1.0 ( ( .0  ‘~.fl 0, 0 0. ’( C .0
220  225 0,0 0.0 ~ ,(‘ (1.0 0 ,0  c 3 , (~ ,~~ 0. 0 0 .3  11.0
2 25 230 ‘( .5((  2.19 ,, 17 1.69 ( . 3 1  1. 02  ‘1 ,80 (1 .62 0.48 0.38
2 30 233 0,0 0.0 ((.0 (1,1) 0.0 0.0 (1.0 0.0 0.0 0 .0
235 240 0.0 0.0 0.0 0.0 0.0 0.0 0, 1) 11.0 0 .0 0.0
240 245 0.0 0.0 ~ ,O 0.0 0.0 0,0 :‘,0 ‘(.0 0.1’) 0.0
245 250 0.0 0.0 0.0 0.0 0.0 o.o 0. 0 0.0 0, 0 (‘ .0
25 0  2 5 5  0 . 0  0 . 0  11, 0 0.0 0.0 -‘1 .0 0.11 0,0 0.0 0.0
2 5 5  2 60 0.0  0.0 0.0 0.’) 0.0 11.0 0 .0 11.0 0.0 ‘1.1)
26 0 265 3. 5 8 2 ,79 ,I.11 7 . 60  7 . 3 1  1.02 ,1.80 11,6? u. 4 8 0 . 3 8
265 2 70 0 .0  0.0 0.0 0.0 0.0 0.0 11,0 0.0 ~~~ 0.1)
2 70 275 0.0 0.0 o.0 0.0 0,0 1,71 “ , 1 11.0 0, 0 0,0
275 280 0. 0 0.0 0. 0 0.0 0.0 ( .11 ‘1,1) (1 .0 0. 11 0, 0
780 185 0.0 0.0 0.0 0.0 0.0 ( . 1’) 11.11 o.o ,. 1 (1 .0
285 290 0.0 11.0 o.0 0.0 0.0 (‘.0 0.1) (1.0 0.0 0.0
290 295 0,0 0.11 0.0 0.0 0.0 1,1) (‘.0 0.0 Cl. ’) 0.0
295 3110 0, 0 0.0 0. 0 1.0 0.0  3 .0 , ,() 3.0 0.0 0,0
300 305 3, 58 2,79 2, 17 (.80 ( . 3 7  1 ,0 2  0.80 71.67 0.48 0,38
305 310 0. 0 0,0 0. 0 0.0 0.0 0.0 0 ,) u.0 0.0 ((.7)
370 3 15 0,0  0 ,0  0, 0 0.1) 0 . 0  0.0 ‘1.’) 0.0 0,) 0 .0
315 320 3,58 7.79 2.17 1.69 7 . 3 1  1.02 0. 80 0 .6? (1, 48 0.38
320 3/5 0.0 0.0 0.0 ((.0 0.0 ‘(.0 “ ,O 11.0 0.- ’ (‘ .‘(
325 330 ‘.880, 18 4 7 4 ,24 44 5 . 63 134. 79 4 0 .80  111 .35  3.7g. 1.14 0 .34  (‘ .10
330 335 6487 .21 . 1 1 7 ,81 896.77 230 .97 ‘7 .L5 ‘5. 95 8. 90 3. 00 , , 03 ‘1 ,3 6
335 340 .3254.67 tocL,29 371 .63 (25.70 ‘.5.38 (8.?’ 5,94 2.2(1 0.83 r ,3j
340 345 404,79 17 3,17 7’..1’ 31 .71 13.58 5.87 2.49 1.01 0.46 0.20
3’.5 3 50 7389 .9 3  . 32 9 .07 739, 2 7  2 38.74 76 , 66  2 5 , 1 ”  9. ’.! 2 . 8 7  .00 ( .36
350  355 3985, 3 1 8 0 . 5 3  4 7 1 1 . 45 166.94 5 8 . 2 8  7- 1.40 7 . t t’  2 . 5 7 0 .89  (‘ ,3~355 360 866, 96 3 6 7 . 1 4  151. 06 6 3 . 4 7  7 6 .8 0  ( 1 . 1’ 4.85 ‘ .08 0,q0 ~~~~~~~

F I R S T  ) ‘IA RMOI ,IC
AM P LI1.~DE 8 Q O 0 3 . 1 o 3 1 ’ 0 c 7 .~~4 11O95 . 56 416 11 .27 16.. .76 6~ ’..’.7 3 (4 , 93 15 3 . 4 1  79. 84 4 3 , 97

PHASE “ .7 3 0, 90 .12 ( .4 0  1 .76  7 , 7 7  2.1.3 3.71) 3.55 ‘.98
UN HQ~ R$ ,
SE CON O P4AMMC N !C
A ( ’ I PL IT L,OE 8 : 7 7 5 , 7- ) 2 ~~6 ’ b ,88 778j. 71 2605.56 1003.38 419.43 192. ’~7 98.89 52 . 01 2~~.1i

PHASE 0, 68 0, 85 1,07 ( . 3 8  ( . 7 7 ,  ‘ . 2 1  2.88 3.11  3. 32 1.16
(Is HOURS I
‘ ‘~E 

U P P E , (  LIII!’ F ’ P  I n l ç  , 4 o 1 2  ( L A I I O N  IS 500 ,00 (,V

30
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000R BES
GEUC.R~ PHIC LAT ITU DE 50,10 GE O GRA PHIC L11’JG( ” -J 0E

A 5 3 . L Q 5 G . , B E T A .  • ( . o  +7 .4 •7.2 .1.1, .0.8 .0.6 .0.4 0.? 71.0 - ‘(1.3

0 5 403.51’ 1”8.07 ‘0. 0 . 20.17 1 7. 15  5 .06  ? . 1 1  p .88 .‘
~ ( , 1~~

5 10 3 9 0 , b( 1 8 0 . 25  83 . 50 38 . 8 3  8 . 1?  8 . . . -)  3 . ”.9 • , 9 )  ((.9, “ . 4

10 15 796,08 97 ,90 3’~~ 47 17 . 7 7  “ .95 3.57 1.b’ “ .
•
~~~ (.32

15 20 8878.5’) :5.4.29 942,96 350.34 13(1,56 48,84 18.36 e’.94 2 . 6 4  - .“(.
20 25 5308.6: /110 .98 842 , 74 337.63 135 ,74 S s . ’6 2 .’ .V’ ‘ .00 3. 67 : ,5~
25 30 7843.95 8’17.01 355,36 157 .45 7 1 1 ,2 1 1  i:.4’1 14 .2~’ e- .4~ 2.’)5 1.~~c
30 35 000,86 417 ,76 198. 05 94.69 ‘.5.55 ‘ 2 . 7 1  1(1.88 5.36 2.66 1.33
35 40 582,is 277.24 7 23 . 1’  56 .99  , ‘- . 46 1 2 . 3 3  5. 77 2 . 71 • . 2 7  71 . 6 3
40 “5 3~~.7.93 1294,87 535 .3~ 228.28 119.8 ....79 20.63 ‘(.7,. s ,7 1 ;‘ .‘

~~~
45 50 985.1 446 .40  205.10 95.66 5 5 . 3 6  2 1 , 89  10. -’t’ 5.38 2. ”. 1. ” ,
50 55 1025, 0; 5(4.78 261 .13 133.8? 69 . 29  4I ’ . / 4  1’). 1’. 13 .20  5 .49 2 .99
55 80 1554.~~3 742.24 382.08 181.,~ 93.08  .8 .63 2 ’~~~’~’. ( 4 . 0 6 7. 73 4 ,3~
60 65 3988.88 17 1 0 . 3 9  7 6 2 . 2 0  354 . 71 ‘ 7 ( .8’  “8 . , ” 4 1 .87 25.87 (4.64 1’...’.
65 70 1b77 .5 ,~ 8.6. 59 4 3 ” . ” 1 ~‘ 2 P . 8 1  (~ ‘~‘ .6G “ t . . ’ ’ ~ 37 . 30 2 1 . 1 3  12 .17 “ .77
70 75 668.75 341.54 178 .1’ 95.7? 52.03 ‘).)  1” . ‘-‘ 9.8k 5.88 3.58
75 80 1 5 1 .9 ,’ 139 .03 7 s , 5w 43.1/ :4.88 7..,7,) P.’’ ‘, . 47  3 . 4~ 2 ,1 ) ’
eO es /7’- .21 j 7 , 77 (,‘,04 ~~~~~ 8 .1’l 3.~~5 1.”4 .7 , 1. 17  7 1 . 7’ .
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,757 ) 175 5  7 ,0  13,0 ~~,C’ 0 .0 0 .0  “.7- ‘.3” ‘.(‘ ‘.0 (‘.3
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( $7) 7.834 “ .0 ‘.1 - . ..) ~) , )) 1,.) - ‘ .0 “ .7” 0 ,’) ‘.0 0 ,0
~85 7.00 0..) 1 . ’ .0 i’.’) 1 ,0 n . ,  - . 3  ‘.0 0 ,0 C ,’)
190  ‘135 (“ ,O ‘1 .3~ ‘.3 “ .1) 51.3’) ‘) .~~ “.3 ,’ 17,0 0. 7’ “.71
395 ,~ 73 .3’ . ’ , ::‘) .“2 ,‘ ,45 ‘~ . 3 2 ‘4 ,75 71 ,4 ’, ’ .f l 1. 3’, n, 97  37 ,4,’)
2 7 7 0 ‘.“ S (‘.171 ‘.0 ‘.3 ‘.‘) 0 ,0  ~.1 ‘.3” 0.0 4).” (‘ , ()

,‘‘. 5 2IC 7 2 .03 3.’)’ ,.5’) ‘,.Rll 1,75 7 1 . 4 ’ ?  ,‘7933 7 ,4 7  1. 18 (7 ,8’
270 215 0.0 ‘.3’ “.0 ‘(.0 1,71) 0. 1 “.‘ ‘.o 0.3 3 7 . 3  7

7 ’ .S ‘70 0.1) “.0 .3.0 ‘(.7) “ .3)  1,)’  .317 )“ • O 71” ,” 71 ,”
2.70 2 ;4 l?.~ ’ ’ 8,17 (,,5~ ‘..AH a ,~~ : ,‘,‘. • Q 9 7 , 4 ’  7 , 1 7 3 4  “ .34
.‘?S .- c  0.0 ‘.0 - .7’ 0. 1’) (‘ ,~~I 3 ,0 1,37 71’.’ “ .7- .373
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‘15 71’.)’ 0 ,)) 0. 71 .7’ (‘3.7 0.0 o. - 1,,) 1.3 (.3” 7 .0
‘1 ,’,) ‘1,17 • 0 ~~~~~ “ ,~~ ‘.7’ (3 .71 1.0 0. 0 0 ,0

‘‘.5 71 ’~~ 3’ ,,) ,) ,0 ),0 )“ .) (‘1~~)I -“ , ‘ 0 , 1 o.0 0.0 (,1’
23 0  /‘“( 77, 1) 1’),” ‘.~ ‘3 ,’)  “ .0 0 ,” ,1.’I 1,0 0. 1~ n . 1’7
“45 ‘4’ ,’ .3” 0.77 ~~,0 7”.) “1 .,) “3 .’ “.3 0.0 0 ,0  ‘.3”

‘ 757  /755 ‘3 .3) 3, 71 ~~~ ‘1 , ”) (.3(1 ~~~~~ ‘ . 3 ’  3 ,0 0.0 (1,71
714 ,5 71”  -‘..) “. f l  - ‘ ,O ‘5. 1) “ .0 “‘.0 ‘.3’ 0,0 0.0 ~- . 3
,‘‘C ~ 75 1,0 ,,.0 0,0 0.’) 71 ,0 ‘.71 1.’) 0.0 (‘.0 (‘.3
2 7 5  ., 7, 1- 71 .” ’ ‘1.0 ,‘.O 0,0 1,0 ‘.7’ 0.0 ‘ .0 0.0 77.71
280 .57 7’7 ,0 u . ’ ‘) .‘1 ‘5.’) 1.0 )~~~ ‘.3’) ‘.0 3~,?) 71 , 0
255 71 51 71 0.0 3,’) 0. ’

~ 14 .0  ‘.3, 0 , 3  - ‘ . 3  0.1 0.0 “.0
.35 ‘ .7) ‘.0 -‘.7” “- . 17 ‘.0 .0 “.“ “1 ,0  (3 , 71) 0 , 71
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7 37. 5 3’o ‘ . ‘ ‘  3,1) ~),0 (3 , 1) “.0 3),” 1) , I :,3 4 . ’ C’ .”
320 345 0.0 (‘.0 13, 17 1.1’) ‘1,0 0.”- . 3 ’  :.0 7’..” 0 .7’
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430 335 “ .3; (‘.0 ~‘.0 O,~7.) 0 .0 7 1 . 7  “ ,l) 
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.1L,NGr~ AUJ0CH
GE0G~ A~”~IC LAT ITUDE • 46.55 GEOGRAPHIC LONCd ’’ J DE 7.98

A7. ’ .LONG, BETA . .1.6 +1,4 .1.2 .1,0 +0.8 .0.6 .0.4 +0.2 (‘.73 -71’ .,’

0 5 C, 0 1 .0 0.0 0.0 “.0 ‘1 ,13 0 ,0 0.0 (‘.30 • .0
5 10 12.03 8.91 75.59 4.68 3.61 2.67 ,,9)3 7, 47 1,08 71 .43’

70 15 13.0 .13 ~~~ 0.0 (3,0 77,0 0,0 0,0 3),0 ‘,(3
75 20 0.0 ‘).O 0.0 (3.0 0,0  1 ,0 “,0 0.0 0,77 41.1)

25 ‘5,0 0.0 o ,0 (5,0 13,0 0,0 0,0 0,0 u ,J) C ,0
25 30 0.3 0,0 ‘ .0 0.0 13.0 0.0 0.0 1.0 0.1’ (‘.0
30 35 0.0 0.0 ‘.0 ‘5,0 0.0 71.0 0.3) 0.0 (‘.3) ‘1 ,0
35 40 146 . 4 75  76.94 40.42 21.23 11.15 5.86 1.08 1.62 0.85 0,45
40 45 146.475 76.94 40. 42 21.23 17 .15 5.86 3.08 1.62 0.85 “ ,4~~
45 50 364.85 193.79 102.96 5’..7S 2 9 , 1 3  7 7 5 . 5 0  8 , 2 6  4 . 4 0  7, 15 1.2”
50 55 107 , 68 60 .20  33,66 154.82 10.53 5.89 3,29 1,64 1,03 (‘.5;’

55 50 397.2’, 2 1 7.95 1)9,73 65.85 36.77 20,0,j 1 1 . 04 6,10 3.38 1~~8 7
60 85 263,714 1 63.82 94.675 54.73 31.6 ’? (8.34 10,63 6,17 3.58 2 . ’))
65 70 433.90 2375.56 179.35 7”.95 313.04 21.55 31. 14 8,63 ‘3 ,771 2.0’
70 75 376 .7. 2 7 8 . 2 8 126 , 72 73 .7/  4 7 ,9 7  .5,10 14 ,69 8 ,62 5,07 2.OQ
75 60 644.13 38’..53 203.90 11 5.54 65,81) 37.756 21.756 712.52 7.27 ‘.,2.,
80 85 242,30 146.52 88,91 54.13 33.07 /0.25 12.45 7,75)3 4.7k 7.9’.
85 90 213,3’ j’7,04 8~~, 83 50 .8 9  11 .74 59.85 7,’.’.’. 7,87 4,93 4 . 1 1
90 95 i81,9 li7, .02 74,75 48.04 11.93 19.95 12.89 43,34 5.41 3.51 - ‘
95 17-0 53.3 3 ‘34.76 22,64 74.75 13.6? 75.27 ,7)9 7.67 ,.74 1.1..
100 1775 63.04 ~2.15 28,79 18.86 1’.o’ 8.’.5 5.’~#. 3,79 2.54 1.31”,
105 1 10 3 7 1 . 0 0  21.39 14.29 9,55 6 , 3 8  4 , , ’ ?  7 , 3 3 5  1. 91 1.27 0.85
170 1,5 1 4,15 10 , 1 4 ô , 98 4.837 3.30 2.27 3.56 1.07 0.74 0.~~ 1
1 7 5  720 60.28 47.49 28.58 19.60 11 .57 13.3’. 6.46 4,46 3.08 2.13
120 125 14,75 10.14 6.98 4.80 3.30 2 . 2 7  (.58 1.07 0.~~’. 0.57
125 730 29 . S U  2 0 . 2 8  1 3 . 95 9.59 8.60 ‘ . .54 3.7 2.15 1.48 1.071
130 133 14 ,79 10,52 7,48 3.3? 3.78 7.69 ~,9t 1.3~ 0,97 C ,75 Q
135 140 0.0 0.0 (1, 0 0.13 13,0 -.3(3 0,0 0.13 0.0 73 .71
140 145 0,0 0.0 0,0 0,0 0.0 0 ,3)  (3, 0 0.0 0. 0 ,0
143 150 0.0 0,0 0,0 0 .0 0.0 0.0 0.0 0. 0 (‘.0 73 .0
150 155 29.53 20,66 14.45 70.11 7.08 4.98 3.47 2.43 7, 70 1.19
135 160 29.571 /1.03 7’.,95 10.63 7.54. 5.38 3,8? 2.7? 1. 93 1.3’
160 1755 0.0 ‘5 .0 0, 0 13, ’) 51.0 ‘,.O 51,0 33,0 0.” 3’ ,”
65 170 26.82 ‘9.42 1’..07 113.271 7.39 3.975 3 . 8 9  2 . 8 ?  ,:. OS 1.3.c
170 .73 14 ,713 0.52 7.48 3.3? 1.78 2.69 1 ,~~1 ‘.375 (1.97 (7.69
773 180 0.0 0,0 (‘.0 (3 ,71) (1,0 ‘.13 1,7) 0.0 0.0 “. 713
180 7 8 5  0 . 0  0 .~) ‘;, O 0.0 0.0 0.0 “.0 77.0 17, 1 3’~~(’3
185 790 0.0 71,0 0,0 0.0 0,0 0 ,Q  1.0 0.0 77 .” 71 .7’
190 795 (1.0 “.0 0,0 0 ,73 0,0 0,713 “,O 0,0 (7 ,77 (‘.3
195 21)0 14 .7’) 30 ,5 2 7,48 5.32 3 ,78 2.6” 1. 9k 1.36 c , 137 (‘.851
200 205 0,0 0.17 0,0 13.0 51 ,0 0, 1 3  71.7 0,0 1.’) 17.71
205 210 12.03 8.91 6.39 4,88 3.61 2.6” 1 , 98 1, 47 1. 18 0,8)’
2 7 0  2 15 0, 0 0.0 0.0 0.0 13.0  7 ,0 0.0  3. 0 0.0 (‘.0
711 5 2 20 0 .0  (‘.0 0.0 0,0 (7 .1) 0.13 “.0 (1.0 (• 0 (‘.0
220 225 12.03 8.01 75.59 ‘..88 1.751 2.67 ‘,,98 7.47 1.08 (‘.8’
725 230 0.0 0,0 0,0 0.0 0.0 r’.fl ‘.33 (‘.0 0.0 (‘.0
230 233 0.0 0.0 c . 0 0 .0 (‘ .0 “ ' .0 0.’ 0,0 (‘ .0 (‘.0
7135 240 0.’) (‘.0 0.0 0.0 13,0 0 , 73  ‘3 ,0 0,0 0,” 37 ,0
240 245 0.0 0.13 ~~,0 (‘.0 0.0 0,0 (‘.7’ ‘,.0 ,) ,0 (7 ,0
245 2 5 0  (‘.1) ‘( .0 ‘ .0 17.0 (‘.0 73 .0 “,O 0, 0 0 .71) (‘.0
250 255 0.0 - ‘ .0 0.0 0.0 0.0 (3 ,13 0 .0 0.0 0.0 0,0
25 5 260 0 , 0  0 . 1 3  71 , 0 “ .0 n .o  ‘.3,’, (‘3 .,) 0,0 0.0 (‘ .0
760 255 (‘.0 ) . ‘) ~.0 0.0 )“.0 1,13 ‘3 ,0 71.0 0,0 37 .7’
265 270 0.0 3.0 “.0 ‘3,0 (‘.31 0 .0 77 ,0 0,0 0.0 73 ,0
270 2 / 3  0, 0 1,0 0, 0 0, 0 0,0 ‘5,0 0. 77 0,0 ~~,0 0 ,0
275 280 0.0 0.0 0,0 0,0 (‘.0 ‘1 .0 ‘3 ,0 0.0 C’,” (‘.0

280 2 85 7 7 . 0  0. 0 1 7 . 0 (1.13 (1,0 31 ,3) “.~~ (‘.0 (‘.0 (‘.0
28 5 290 0 . 0  0.0  (‘.0 0.0 (‘.0 0.0 ‘3 ,37 77.0 (‘ .0 ( .0
290 295 0.71 ,‘.o ,),0 0 . 0  0.0 71,0 71. 3 .0 o. o c , o
295 337Q 0.0 7 1 , 0  0, 0 0.0 (‘.3 0.0 13.0 ( .0  3’ .) 17~~1) 1’
300 315 0.0 3.0 ‘.0 o ,(’ 0,7’ 0,0 0.) ‘.0 37.’) (1 .0
3735 310 0,0 0,0 0.0 0.’) 0. 0 (‘.0 “.14 1.0 0. ” “ .7’
310 3 71 3 0,0 ~~,() ‘ .0 o ,~~ “ .0 ‘( .0 0 ,3 0,0 (‘ .13 (‘ .0
315 320 0.0 ‘.0 (.0 73.0 (‘.3 (1,0 ‘ ( .71  0.0 71.0 (‘ .0
320 325 0.0 0.0 3 ,0 0.0 77.0 . 3 c )  ‘5.0 0.0 t ; ,71 (1 ,13
325 330 0.0 0,0 ‘ .0 ‘.0 0.0 0.713 ,‘.0 73.0 1’,’) 71 ,71

730 335 0.0 0.0 o.0 0.0 “1.0 (‘;.0 0.0 0.0 .7 C ,C)
335 340 0.0 0,0 ~‘.0 “3,0 0.0 ‘14 .0 71 .0 (3 ,0 C . ’ (‘ ,0
340 345 (1.C1 0.13 (‘.0 0.0 0.0 (14 ,7) “3 .71 0 .0  71’ .)” (‘ .1)
345 350 0,0 ;),0 1 ,0 51.0 0,0 “.0 0,0 3 ,0 0.0 17 ,0
350 355 (“.0 (3 .7) ‘) ,O 3.0 ‘ 3 . 3’- -1 ,3) (‘ .0 ‘1.0 (‘.0 -‘,1’
355 360 0,0 ‘.3) “.0 0,0 71 .0 0 .7’ 71 ,0  0 ,0  1’.’ (‘ ,O

FIRST HARMO NIC
A M PL I T IDE 36’,4,L, ’ ,‘~~“ ‘.o~ 17875.20 75854.475 ‘.17, 99 239.03 741,95 85.5 5?.-’’. ~? .131PHASE 4 ,71) ,, ‘3’) - . ,57 ‘..6’, ‘..81 4 .075 ‘5 .14 5.3 ,’ ~ .5 .’ 5 ,7~( 114 H() j *s
SECONU MARMINI C
A ’ 4 P L I T ’ ØE 0 7 4 . t ’  ( 7 5 ’,4 , ’34 9 5 - 7 35 543 7) ‘71)13,63 1 7 7 3 3  L O ’ .07 06,01 34.18 i’).0,~

I’HA 551 4,0’, “.16 ‘.,2’. ‘..‘ % ‘  4 . 41  ‘ . .50 . ,75 7 ,.7 ,’ 4 , 9 9  ‘.,9e’
3 ’ , Ho *5- “'E (71’ “( ~ (1 MI ‘ 1” ‘ ‘ 4 (  S 71 A IC u~ A ’  7 14 I c  79 ,00 (.3’
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K I E L
GE0GP,AP’iX C LAT ItUDE • 54,33 GEOGRAPH IC LONGITUDE • 10.13

AS ” ,LU.G . BETA ’ •1.’. .1,4 +1.2 +1.0 +0.8 +0.6 .0.4 +0.? 0,73 —0.?

0 3 3293, 7’. 1064.2? 351, 3(7 118.90 ‘.1,24 14.675 5.33 1.9R 0.’?’, C ,?’1
5 10 71 / 1 3 .3 7 887,33 29’..89 99.97 34.67 12.29 4.48 1.68 0.64 0.2’.
10 ‘ 5 ~U70.2, 1b’.2.89 54.3,84 183.90 64.38 23.’.S 8,96 3.63 1.57 0.7’.
15 7171 9332. 3’ ,‘ 9 c 3 , ’.75 9Q~~,13i 282.54 89,38 27,69 8.69 2,73 0.86 0.27
20 , 5 15975.6’ ‘.413 .1? 1849.42 637.25 227.51 77,71 27.53 9.85 3,57 1, 31
.35 .30 3731.6’. ,547,771 643,30 268.02 111.99 ‘,~~,97 19.81 8.4? 3,63 1.60
30 35 27 17 . 9’, 1111,40 46.3.73 196.34 84.93 37.45 16,81 7.68 3.56 1.67
35 40 ~5 7 2, 5’. 683,69 2913,87 132.77 39.38 26.83 12.28 5.66 2.64 1.25
0 4.5 76571,03 71492,64 832,24 287,4’? 103.83 39,61 16.07 0.94 3.17 1.5?
45 sO 2299,1’ 932.29 388.07 166.46 73,79 33.84 16.04 7,85 3. 95 2 . 0 3
50 55 170 5.68 7’2.23 357,22 169.15 82,07 40,81 20.77 10.81 5,73 3 . 09
55 80 71422 .2~ 7..3,10 398,72 2 1 7 5 , 3 2  120.33 68.16 39.24 2 2 , 9? 13 , 54 8 ,09
60 65 LZ~~4.2’) 712,32 40.3.18 229.33 132 .715 775,75 ‘.5.142 26.6’. 15. 8’. 9.5~
65 70 9358.2’. 3171.87 111 , .2’ 412.69 163.24 69.9’) 32.58 18.41 8.84 5.03
70 75 2418,52 1033.5’. 448.01 1954.00 89.81 42.13 20.60 10.57 5,7~ 3.7~.
75 80 88.8,3 189.40 95.45 49.91 27.1) 15.2’) 8,93 5.38 3.34 2,1,’
80 85 998,1 ‘.3’. .28 21 6,113 103 .23 50.5? 25.50 13.37 7.31 “.18 2.5~
85 90 18. 3 1  7 3 . 0 2  ‘5,275 (,,59 4.68 3,33 ,.37 1.68 1.Zu 0.85
90 45 4~~ .4 ’. 30.26 27. 60 15.42 11,02 7,88 5,64 “.04 2.90 2.08
95 1710 24 .8)  18.23 13. ’.9 9,99 7 ,39 5 , 47  4 ,05  3. 00 2 . 2 ?  1.6’.
100 171 5 21,4’ 15,4.3 t~~, 38 8.29 4.04 4.40 3,21 2.3~. 1.71 1.25
Ic’ S i t O  9 .3’.’ 7 ,00 5 .28  3.98 3.00 2 . 2 ’  j , ? 7 1.29 0. 98 0 , 7~.
7 1 0  1 (3  3 .14  2 , 4 5  .90 1.48 1 . 15  0 , 9 0  71~~~~!(’ 0.5’. 0 .4 2  0 .31
115 712 0 0, 0 0 .0 0.0 (14.0 (‘.0 0 .0 0, 0 0. 0 0, 0 (“ , 0
(2 0  125 6,2’, 4,89 3,87 2.975 “ .3 1 1.80 1,40 1.0’) 0.85 0.675
‘2 3  130 3, 1’  2 , 4 5  7 , 9.) 1.48 1,14 (3, 4’) ‘3,7(1 7 1 . 5 4  0 . 42  0 , 33 - ‘
130 135 ‘1 ,’.’, 7 ,3.. ‘..7 1 4.45 3.46 2.69 2.10 1.63 1.27 0, 99
33 5  140 ( ‘ .0 0,0 ‘ .0 7 7 , 3  0 , 7 1  0,13 3. 3 ’ 0.0 0.0  0 ,13
140 145 C .~,) 0. 3’) 0. 0 ‘1,0 (14,0 0.0 0.0  0 .0 0.0 0 .0
i4 5  150 ‘~~,73 0 , 81  0, 51 0 . 4 2  0.35 0.213 0,24 0.20 0.17 (3.14
150 155 3 , 1’. 2 . 4 5 1. 90 1.48  1. 15  0.90 0. 70 0 . 5 4  0, 42 (‘.33
55 1750 0,0 -‘.0 u,0 (3 ,1 0.0 0,13 0 ,0 0,0 0,0 0 ,0

~b0 165 0.0 1’.”) 0,0 0.0 (“ .0 71.0 0.0 (14,0 0.0 “.0
16 5  170 0 .0  0 ,0  0 , 0 3’.Q ‘.0 0. 0 1.0 0,0 (1,(J 0,0
170 j75 0.0 0.0 0.0 (‘.0 0,0 0,0 0,0 3 ,0 0.0 0.0
175  180 ~,‘ ,0 “.0 o ,0 ~~.D 0, ”) (‘.0 0, 7,’ 0.0 0.0 0 .0
, 80 185 0, 0 0 ,0 i , . 0 7 3 , 0  0 .0  71 .0  0, 3) 0, 0 u . e 0 , 71
185  190 1. 46 1.2 1 .0 1 0.84 0, 70 0 . 5’ .  .3.9 0.40 0.34 0.28
190 195 0,0 0.0 o.~ 0, 314 51.0 3 .0 711 ,3 .1’ (i.e 0 .0
19 5 2~’71 0 .0 3 .0 ~~, 0 0.0 7 3 . 0  -‘1 ,,) “.1  3.0 0.’) C .”
200 2715 0, 0 0.0 ‘.0 77.0 (‘.1,) -3.0 u. ’ -71 .0 0. 0 71.0
“- 05 7110 0,0 0 ,0  1, 0 1,0 ‘.0 0. 0 ‘1,’) 0,0 0.3’ 0.0
210 2~~5 0 .3  14.0  o.~ ~~~ (‘.1) .u “3 ,1’ “ .0 C, ,) C’ , ”)
,‘ t S  2,- C  0.3.) “1 ,“) 0 .0  7),)) “ ,,, -‘ .0 - ‘) .u .0 0, 0 0 ,3’)
“710 2.71’. 0. 0 .30 o.0 (‘3 .:) “ .3) i.) 0. : ’ 3,0 (~~~ 3 C ,~~

.3 5 7130 ‘ , t~ 3,61 13, 57 ‘.‘. / ‘,~~~‘ 
‘,,.39 ‘‘ .2’. 0,20 (‘.17 0 .1’,

‘ 3 7 1  23 5  ‘.0 0. 7) o .0  “ . 0  0 ,,) 1,0 (.7 0,0 (‘.0 0,0
735 2’.O ~~ . ) .0 (‘3 ,0  1’.’,) ‘3 .71 7 1 . )  ‘3 .71 ‘3.0 0 ,0  0 ,0
,‘40 4’S 0 .1’ ‘.33 0.0 77.0 0.0 ,(.O ‘ .71 0.0 0.73 0.0
‘4 5 7150 ‘3 , 7 1 3  - ‘ .61 - ‘.51 1,’.,’ 71 , 3 ’ ~ 0.~~’3 ‘1 ,714 0,2 0 0,17 0,1.,
.350 4~~3 0.0 ~~ .0 c’.o 0.u 0.0 ~.0 0,0 0. 0 0.0
.‘55 2750 0.0 3,3 ) 71,0 0 , 7 1  73 ,0  j ,1 71. ,  ii.0 0.0 0.0
260 ,345 0 ,0 ( .~ o. O ,‘.0 (‘.0 0 , )  (‘.1) 0,0 0.0 (‘.0
265 2~~0 , ,73 . 3 7 5 7  ‘ . 51 r’.’.2 3 , 1 4 5  1,713 0.14 0.20 (“.17 (‘.1’.
? ‘ O  2 ’ S  0.77 j .~” ,i. 0 0 .0 ‘.0 ‘3.0 (1,0 0.0 0.0 (.0
275 7180 0.-) ‘.7- 0, 0 73 .3) 0.0 -‘.0 “.0 0,0 0,0 0,0
260 2 6 5  0.71 3 ,0 0. 0 0.’) 0 , 0  0.0 0.3) 0. 0 0.0 (‘.3
7 85 290 “.‘) ‘‘ .0 1 ,0 “.0 (1,0 (3,0 71.’) 0,0 (‘.0 0,0
.‘90 295 0 • ’) , . 1~ ‘1.0 ‘.0 0.0 0.0 0, 0 0.0 0.0 0.0
.95 3 0 0.-) ,) .“) ‘3.3) -“.3) “3 ,0 14, ’) - ‘3 ,13 (‘.0 (‘.0 (3 ,0
00 3:’) (‘.71 - ‘ . 3)  ‘.0 ,‘~~.

) (‘ .71 77 . ’) 0 ,,, ,.‘) (‘.0 0.0
‘ 3 0 5  310 0.~ “ ,0 0.0 ‘3 .’) “.0 1.0 3..) 1 7. 0  (‘.(‘ C .0
310 375 0,’) • 3 ,‘) 3) ,) .3(3 ‘.0 “.71 13 , 0 (‘ .114 71 ,0
315 3.30 .. 75 1’ , 9’, - ,,3 7 , 1,’ ‘.3’.,’. ‘ 1 3 1  • 41 19, 7’ 1. ’ .’)’. 3 . 7 5 5  t . 1 7  (I • 3+ 0.10
3,,’’) i~ 3 7 .0 - ‘ ,‘, 0,0 1”.’) “.0 ‘.0 0.” (.0 (.7) 0.0
,3~3 ’ 5  33 0 (3 ,1) - .-.1 ‘‘.0 ‘.0 0,0 ‘.0 3’ ..) ‘.0 0,0 17.0 3

330 335 9.167,3’ ,93 .3,751 93o,0! 793,75~ 9’.,,,’ )~( ,~~Q 9 , 63  3,09 0,99 0,371
4~~~ 340 ~~~~~~~~~ 8~~3,04 32’.,12 123.46 4 7 5 , 8 ,’ ~ “ ,7 ’1 6. 7 43 2.54 0,99 0.38
140 345 393 ,’.. 1 6 3.6 6  66.26 28.44 11.85 ‘.,9’. 2.716 0, 8o (‘.36 7 1 . 15
445 350 a 89 , 3 ’  ~ 7 ,’ ,O’  7’ , , 1 7  3 4 . 92  10 .10 7 5 , 8 1  3.72 3, 4’? 0.73 0.39
3 ” 0  3 5 5  ?L ,13 ,t’r’ 7 1 B ’. ,96 88,.l” 213,55 757.00 2 i . O ~ 75,84 ~.1 0 (1,66 0 .21
355 360 1 6 1 7 5 . 8’ 8l~ 5 .’S75 26,’.43 99.68 38.50 70.0? 5 . 93 ‘ .37 0.96 0.40

FIRS T ~‘A R’’Cr 3C
.~ ‘PL I’ ,DE 83949,3’ ,’ ’3”3,3’.1O60,,7)3 40213.68 1613.81 693.64 372 .87 163 , 3? 875 .78 4)3.7-
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IqEL
GEOGP A” IC LAT ITUDE • 54,33 GEOGRAP HIC LONGITUDE 10.1 3

A Sv .L07~G.iIE’rA , •1.6 +1,4 .1.2 .1,0 .0.8 .0.6 +0.4 +0.2 0.0 — 0 .,)

0 5 854 .48 345,46 139.68 56,48 22.84 13.,”. 3, 74 1.5 k 0.61 7- .?’

5 10 394.64 160.83 74.24 30.92 13,24 5,67 2.43 1.0.. 0.45 0.1”
10 15 375.~~5 116,43 83.21 3 9 . 4 1  18.76 9,07 4 , 3 8  ~ .17 1,1 71 (‘.5’
15 23 0.0 (14.0 o.0 0.0 0,0 ‘3,0 77,0 0.0 0.0 73 .0
20 ~3 67075.30 2480.56 919.34 347,57 127,29 47,752 1’?,~~O 75.76 2.57 73,9’.
25 30 3731,65 1547 .77 643.30 268.02 111.99 46,9/ 19,81 8.42 3.63 1. 75 ,
30 35 2717.96 7111,40 462.73 196.34 84,93 37.4’. 16.81 7.68 3.56  1. ’
35 ‘.0 1 5 7 2 . 5 ’ .  883.69 299.61 732.77 59.38 .36.83 12.26 5.66 2,64 1.25
40 45 638,37 3 (37,68 149,97 73.92 36.83 18.5— 9.43 ..8’. 2.50 1. 3 1
45 50 2.399,10 932.29 386,07 166.46 73.79 3 3 , 8 4  16 .0 4  7 . 8 5  3 , 95 7 1 , 0 ,
50 35 1703, 68 772.23 357,22 169.15 82.07 40.81 20,77 70.87 3.73 3.013
55 80 1422.26 7’.3.7~ 396.72 216.32 120.33 68.16 39.24 22.92 13.54 8.09
60 65 12 74.27. 712,32 4071,18 229.33 132.05 775,75 4.5.02 28.64 15,89 ~.5b
65 70 2344,60 986.85 433,07 799,14 96.24 ‘.8,83 25.92 14.37 8 .17  4,80
70 75 2418,32 14033.54 448.07 798.00 89.81 42,73 20.60 177 .57 5,77 3.2’.
75 80 388,88 189.’.O 95,45 49.91 27.11 15.29 8,93 5.38 3,3’. 2 .12 7
80 85 998 .1’. 461.28 216.113 103.23 50.52 25.50 13.37 7.37 4.18 2 . Sc
85 90 18,3i 13,02 Y.26 6.59 4,68 3,33 2.37 1.758 1,20 0.65
90 95 ‘.2.4’. 30.26 27.60 15.42 11.02 7 ,88 5, 84 4,04 2.9(3 2.08
95 loO 24,63 18.23 13,49 9,99 ‘7 .39 5.47 4,05 3,Oo 2.2 2 1.6’.
100 705 21,4? 15.o3 11 .38 6.29 6,04 ‘..40 3, 2 1  2.34 1,71 1. 25
105 170 9.3o 7.00 5,28 3,98 3.00 2.27 1, 77 1.29 0.98 0.74
110 175 3,14 .3,43 i,90 1.’.8 7,15 0,90 ~.7u 0.54 0.42 0,33
115 120 0.0 0.0 o.0 0.0 0.0 “3 .0 3.0 ‘) .O 0.0 0 .0
120 125 6.4’) 4.89 3,81 2.96 2.31 1,80 1,40 1.09 0,85 (3.66
125 130 3 ,1’. 2.45 i,9Q 1.48 1,75 0.90 0,70 3.5’. 0.42 0.33
130 135 9,43 7.3’. 5,71 4.45 3.46 2.69 2,10 1.63 1.27 0,99
135 140 0.0 0.0 0.0 0.0 0.0 0.0 71,0 14.0 0.0 14 •( 1

140 145 0.0 0.0 0,0 0.0 0,0 ~‘.O 0.0 0,0 0.0 0.0
745 750 0, 33 0,67 0.51 0.42 “‘.35 0.213 71.24 0,20 0,17 0.14
150 135 3,1’. 2.43 j , 9~ 1.48 1 .1” 0.90 ‘3. 70 0,54 0,42 0.33
155 160 0.0 0.0 71, 0 “.0 0.0 0.0 ‘.0 0.0 0.0 0,0
160 1755 ‘),O 0.0 0.0 0.3 0.0 77.0 (‘.0 0,0 0.3) 0.0
165 170 0.0 0.0 0.0 0.0 0.0 -1 ,0 (1 ,3 (‘.0 0.0 C.0
170 173 0.0 0.0 (1,0 0.0 0,0 1.0 -‘ .71 0 .0  0, 0 0.0’
175 180 0.0 0,0 0.0 0.0 0.0 71.0 0.0 0.0 0.0 0 .0
180 185 0,0 (71.0 0.0 0.0 (14,.) 0.0 0,0 0,0 0.0 71.0
185 790 1.46 1.21 1, 01 0.64 0.70 0,58 71,49 0.40 0 . 3 4  0.28
190 195 0,0 71 ,3) 71,0 0.0 0.0 ,“ .“ 

0.0 0.0 0,0 0.0
795 2710 0,0 0.0 0.0 0.0 0,0 71,71) ‘,) 0.0 C’ .’.) 0, 17
200 205 0.0 0.0 0.0 0.0 0.0 0.0 .).71 0.0 0.0 0.0
205 270 0.0 0.0 0.0 0.0 0.0 0.0 ~~~~~ 17 ,0 0,”) 0.0
270 .373 0.0 0.0 0,0 0.0 0.0 0.0 “),,1 0.0 0.0 0.71
2 15 220 0 ,0 0.0 ~,0 0.0 0,0 ‘3 ,)) ‘ , 1 3,0 (.0 77.0
720 225 0.0 0.0 0.0 0.0 0,0 :3.0 :‘ .~~) “ .0 0 ,0 0.0
225 230 .3 ’13 0.61 0,51 0.42 0.35 (),,‘9 0.24 2,21) (‘.1 7 “,l’.
230 235 0.0 0.0 0.0 (5.0 (‘.0 0.0 “ ‘) ‘ 1 0  r O  (‘(1

235 240 0,0 0.0 ~,0 ‘.0 0.0 ‘.0 ‘.0 71.0 0.17 “.0
240 24.5 0.71 ‘14.0 0,0 0.0 0.0 0.0 1.0 0.0 0.0 (1,0
245 250 0.7 3 ø,ô’, j,5 o.’.~ 0.35 o.2’ 0.714 .20 (1 .17 (‘.1’.
250 255 0.0 0.0 0,0 0.0 0,0 0,0 31 , 1 0.0 0.0 0.0
255 260 0.0 0.0 0,0 0.0 71.0 0.0 0 .,,) 0.0 0.0 0.0
260 265 0.0 0,0 ~,0 0.0 0.0 0.)) “.0 71,0 0,0 0 .0
285 270 0.73 0,61 u.Sl 0.42 0.35 o.2~ 

3 .24 ‘1.20 (‘.17 0.14
270 275 0.0 0.3) 0.0 ((.0 0,0 “.0 “.71 3.0 0.0 17 .0
275 280 0.0 3.0 0,0 0.0 0.0 71.0 ‘.3 ‘1 .0 ‘ .1) 0.0
250 285 0.71, 71 .0 ‘.0 “3 .0 0.0 ((.3 ~‘.0 “.0 0.0 0.0
285 290 0.11 (‘.0 o.0 0.0 0.0 0,71 c’ .O 71.0 0,0 0.0

?90 293 0,0 0.0 (3. 0 (‘.0 0.0 0.0 71. 3 11 ,0 0.0 0.0
295 300 0,0 0.0 ~ ,0 n.) 0,0 “.0 0 .0  ,).0 0.71 77.0
300 3715 0.11 0.0 0,0 (3.0 73 .0 0,i,) ),J ‘.0 u.” 0.0
305 310 0,)) “.0 ‘.0 3.0 0.0 ‘3.0 “.3) 0.0 0.71’ 0 ,0
370 315 11.0 ‘.0 71,0 0.0 0.0 0.0 ‘ .0 71.0 0,0 0.0
315 320 0.0 ‘.0 0.0 (‘.0 71 ,0 ).0 0.0 (‘.0 0,’) (‘.0
320 325 0.0 0.0 ~ ,0 0.0 0.0 0.0 0.0 1 ,() 0,0 (“.0
325 330 0.0 o.o 0,0 0.0 “‘.0 0.0 0.71 0.0 0.0 (14.0
330 335 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0,0 0.0 C.0
335 340 2288,02 863.04 326.12 123.46 48.82 17.79 8.78 71.39 0,99 0.38
340 345 393.4’, 163.86 88.26 28.44 17 .85 ‘.,c4 2.06 0,875 (1,36 0 .15
345 350 389.3’ 1i, ’ ,o7 ‘s , l i  33.82 15,10 6.81 3.12 ..41 o.13 0.34
350 335 0.0 3),~) ~ ,0 CI.O 0.0 0.0 u,0 “5,0 (‘.0 0.0
33 5 360 18 18,8u 6 8 5 . 6 6  2 6 7 7 ,43 99.68 36,50 15.02 5,93 2.37 0,96 71.’.17

8 ) 4 3 5 1  HA RMIJN!C
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K I EL
GE0GRAP,~IC LAT ITUDE 54.33 GEOGRAPHI C LONG ITUDE • 10.13

AS’~.L06G./BE’rA . +1. 6 +1,4 .1.2 .1.0 +0.8 ÷0,6 .0.4 +0.� 0.0 —0.2

0 5 854.477 345.46 139 .68 56.48 22.84 9.24 3.74 1.51 0,61 0.25
5 10 394.6’. 168.83 72,24 30.92 13,24 5.67 2.43 1.04 0.45 3 .19
10 15 375 ,25 176,43 83.21 39.41 18,76 9.01 4.38 2.17 1.10 0.59
15 710 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 25 1437,04 87.36 40,80 19.05 8.90 4.76 1.94 0.91 0.42 0.20
25 30 3731,65 1547 .77 643,371 268.02 111.99 46.9/ 19.81 8.42 3.63 1. 60
30 35 1088.14 513.09 243.13 115,72 55.34 2o.58 12.8? 6.21 3.02 1.48
35 40 7572,54 683,69 299.87 132,77 59,38 26,83 12.26 5.66 2.64 1.25
40 45 638.37 3(37,68 149,97 73.92 36.83 18,54 9,43 4,84 2.50 1,3’,
4~ 50 669.28 333.99 168.44 85.83 44.19 22.97 12,06 6.38 3.41 1,8’.
50 “5 1705 .68 772,23 357,22 169.15 82,07 40.81 20,77 10.81 5.73 3.09
55 60 1422,28 743,10 396,72 216.3.3 120.33 758 .175 39.24 22.9? 13.54 8,09
60 65 1274,25 71 2.32 402.78 229.33 t32,05 76.75 45.0? 26,6’. 15,89 9,575
65 70 714,71 388.54 213.38 118. 5~ 66.64 37.97 21.93 12.85 7.64 4,6(
‘10 75 2418,52 7033.54 448,07 198.00 89.81 42.13 20.60 10.57 5,77 3.24
75 80 388.778 189.40 9s.45 49.97 27.11 15,29 8.93 5.36 3.34 2.17
80 85 998.1 5 461,28 218,19 1O3.2~ 50.52 45,50 13.37 7,37 4.15 2.5ç
55 90 18.37 13,02 ‘4,26 75.5’) 4,68 3.33 2.37 1.68 1.20 0.85
90 95 42 ,44 ‘30,28 21.60 15.42 11 .071 7,778 5,84 4,04 2.~~0 2,08
95 100 24.63 16.23 13.49 9.99 7,39 5,’.7 4 , 05 3 ,00 2 ,2 2  1.64
100 loS 21,4? 75,63 11 , 38 8.29 4.~ 04 4.’.u 3.21 2.34 1. 71 1,25
105 110 9.30 7.00 5.28 3.98 3.00 2,27 1. 11 1.29 0.98 0.7~.
110 115 3.7’. 2.45 1.90 7.48 1.15  71.90 .37)) 0,54 0.42 0.33
115 120 0.0 0.0 ;‘.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
120 125 6.2’) 4,89 3.61 2.96 2 , 31 1.80 1,40 1,09 0.85 0.66
125 7 40 3.1’. 2.45 1,90 1.48 1.15 0,9’) 0.7w 0.54 0.42 (.33
130 1 35 9,4., 7,34 s,77 4,45 3~ 4b 2,69 2.10 1.63 1,27 0,99
135 7140 0,0 ),() 0,0 0.0 0.0 ‘3.0 0.0 0,0 0.0 0.0
140 145 0,0 0.0 0.0 0.0 0,0 0.0 0.~’ 0.0 0.0 0.0
145 150 ~~~~ 0.67 ‘.51 0.42 o . 3 5  0 , ?~ 0.714 0.20 713 ,17 0.14
15 0 LOS 3.1’. 2.45 7, 90 1.48 1,1 5 0.90 ,),13 0.5’. 0,42 C .3’3
755 160 0.0 0.0 0.0 o .o  0.0 -‘.0 3’ .)) 0.0 0,0 71 .0
180 165 0.0 0.0 0.0 0.0 0.0 - (.0 -3.71 (‘ .0 0.0 71,0
1755 ji(,) 0.0 0.0 )),0 0.0 3.0 “.0 ‘.o 0.0 0.71 0,0
170 ~75 0.0 u.o o.0 0.3 0.0 u ., ‘1,0 0.0 0.0 0 ,0
175 180 0.0 0.0 0.0 0.0 0.0 71.0 0,0 0.0 0, 1) (‘.0
180 185 0.0 (‘ .0 c. 0 0.0 0.0 0.0 0,0 0.0 71,0 71 .0
,85 190 1.48 1.21 1.01 0.84 0.70 ‘1.58 “.49 0.40 0,34 (3.78
190 195 0.0 0.0 0,0 0.0 0,0 (1.0 -‘1 .C’ (‘.0 0 . C ~ 

(‘,O
195 2 0  0.’J 0.0 0.0 (3.0 0,0 ‘.0 0.71 (‘.0 0.’ 0,0
700 2715 0.0 0.0 0.0 0.0 0.0 . ( . ( (  0.0 0.0 0.0 0.0
203 210 0.0 0.0 u,0 “3,0 3,0 “ .0 0.~

( 0.0 0.0 0.0
210 215 0.0 0.0 0.0 ,‘3.O 0.0 0,1) 0.0 0.0 0.1’- 0.0
2,5 2?0 0.0 0.0 0.0 0.0 0.0 0,0 3.,J 71,0 0.0 71.0
2710 225 0.0 0.0 0.0 0.’) 0.0 0.0 ‘5.71 ‘3 ,0 0,0 0 .0
225 230 (J, 74 0,61 0,51 0.’.? 0,35 0.29 0,24 0.20 C .17 0.14
230 7135 0,0 0 .0  0, 0 0.0 0.0 0.0  C’., (3.0 0.0 0.0
‘35 240 ‘).U 0.0 0,0 0.0 0.0 3.0 0.,) 0,0 0.0 C ,0
240 245 0.0 0.0 0,0 0.3 0.0 0,)) 0.0 0.0 0,~ 0.0
.‘4~ 250 0. 1 4  0.61  0, 51 0,47 3.35 0,?’) 71.24 71,20 C’ . 17 0,1..
250 ~ 

‘- .30 0.”' ~.0 0.’) -3.0 ‘ .0 “ .0 0.0 0,71) 0,0
2 3 5  260 0,0 3,0 0,0 0.0 0.0 1 .3) ‘.0 0.0 0.0 (‘.0
260 2755 (‘ .~~ 0.0 0.0 0.) 0.0 0.’) 0.~’3 0.0 o.- ’ 0.0
265 270 • 3 0.61 0.5 1 (1.’.? ‘1.33 0,29 0.24 0.20 (“.717 (3,14
270 275 ‘.0 0.0 0.0 0.0 0.0 ‘.~~ 0.0 0,0 0.0 71 .0
275 7190 7’ ..) 0.0 ,j.0 ,,,0 0.0 ‘3 .0 0.3 0.0 0.’) 0,0
280 7185 ).u 0.0 ~ ,0 (5.3) 0.0 0.0 0.0 0.0 0.0 0.0
285 290 (,0 U ,)) (‘.0 C). ’) 0,0 0.0 0,0 0,0 0.’) 0,0
290 295 0.0 “3.0 (‘.0 0.0 o.0 0.0 (‘.0 0.0 0.0 0,0
295 3 ,0 “ .0 71.0 u.0 0 . 0  0.0 0 ,.) o.0 0.0 0.0  0 .0
300 3,’o 0,-,) 0.0 0,0 (‘.0 0,0  0.~) 0.71-’ 0,0 0,0 C .0
305 310 ‘‘ .0 0.13 ~ ,0 ~~~ ‘3,0 v.0 0.0 0.0 0.0 0,0
3j0 315 .0 0.0 0,0 7’.’) 0.0 3),)) 0,0 0.0 0.0 0.0
313 3,’,,, 71 ,0 0,0 71,0 1.0 0.0 (‘.0 “ .71 0.0 0.0 0.0
3710 J~~5 “.0 (‘.0 0,0 0.3 0.0 71,0 71.’) 0,0 0.71 0.0
~~~ j Ic; ‘.0 0.0 0.0 (‘.0 0.0 0.1) 0.0 0.0 0.0 0.0
330 335 0.0 0.0 0.0 0.0 0.0 0.’) 0.0 0.0 0.0 0.0
‘33 5 s’.o b58. I~ 264,74 106,48 42.83 1 7 .23 t..93 7.19 1.12 (‘.45 (‘.143
‘3.3 ,3’.5 393 .~~ ’ ,53.81. 68.275 28.44 1 1 . 83 .,9’. 2,06 0,86 o.3o 0,1”
‘)‘.3 350 389.3’ 172,07 7,,,7’ 33.8? 75 .1’,) 6,81 3.’.’ 1.4 7  0.~~3 0.39
350 355 0.71 0,0 .1 ,0 ‘.0 0.0 - 1 . ) ’  71’.)) u.0 0.0 0.0
17.5 360 1 5 4 - ’ ,.). ~ 1 ,36 ‘.-‘.6e 10.05 8,90 ...78 1, 9k 0,971 0.42 71 ,2(3

FIR S 7 ‘ ‘Aii .- 71’.IC
A MPL I Ot 15 01 ,’ .5’, 6,’72 ,R ’~ 3883 ,54 7574,76 ~1O.93 

4 7 . 3 5 5  233.46 73 9.27 79,16 46.46
PHA5E 7 1 . 7 8  2 .2 8  ‘.38 2.53 7.69 71.86 3,07 3.28 3.30 3.71

( IF. HU71R~
‘EC O NO 3443480617
A~~PL1T,,OL 727?~~.

’
~

’ ‘
~~~~:‘..‘‘ 2825.16 1384.53 898.99 364.05 795,67 1043.’.) 61.85 ‘6.23

PHA~ 7, 2.~~’3 2.38 ,3, 57 2.75’. ‘.79 ;.91) 3.,7 3.79 ~.“6 ‘.6’.
(1’. ~0.,PS‘“7 ‘ - - -  ‘ i~ ~ :“~i 
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K IEL
G E O G R A P F I C  LATITUDE • 54,33 GE0&R~ PHIc LONGITUDE • 10.13

A S v . L Q ’ , G , , ’ B E T A .  ~1.o +1.4 + 1 . 2  +1,0 .0.8 +0,s .0.4 .0.2 C . C  — 0 .

0 5 0.0 0. 0  0,0 0.0 0.0 0.0 0.0 0.0 0, 0 3 ,”
5 10 394,6g. 1 68 . 8 3  771,24 33.92 13.24 5,67 2.43 1.0’. 0.45 C’ ,13

10 15 375 .25 176.43 83,21 39.47 18.76 9.01 4.38 71,17 1.10 71 .5..
15 710 0.0 0,0 0.0 0.0 0.0 0.0 “3 .0 0.0 0,0 0.0
20 715 7187.04 87.36 40.80 19.05 8.90 4,16 1, 94 0,91 (1.42 C .271
25 30 17168 ,717 511,39 224,27 98.58 63.47 19.26 8.80 3.89 1.80 0.86
30 35 1088 ,1’. 513.09 243.70 115.72 55.34 26.58 12.8? 6.21 3,02 1• 49
35 40 718,0o 338.24 160.20 76.29 36.54 17.59 8.52 4,15 2,03 1.Oc’
40 45 7538,37 3717,66 749,97 73,92 36.83 18.5’. 9, 43 4,84 71.50 1. 3
45 50 869,25 333.99 768,44 85,83 44,19 22,97 12.36 6.38 3.41 1. 8..
50 55 851,20 ‘+~ 6.7’1 21 7 ,54 112.67 59.23 37,57 17.04 9.29 5.171 2.85
55 60 1422.28 743,10 398.72 216.32 120.33 758.16 39,24 7171. 9? 13.54 8,09
750 755 127 4,25 712,32 4071 .18 229.33 132.05 7 7 5 . 7 5  4 5 . 0 2  26 ,64  15. 89 4 .575
65 70 71 4,7’) 388.54 213.38 11 8.52 66,64 37,97 21.93 12.85 7.6’. ~‘.60
70 75 905.83 423,34 207,85 98.69 49.74 25,06 14.08 7.93 4,64 2.81
75 80 7192.61 1077.69 671.26 36.26 21,49 12.98 7.98 4.99 3.18 2.05
80 85 998 .15 4751,28 216 .19 103,23 50.52 /5.50 13.37 7,3 1 4.19 ?~~ 5 ,

85 90 18.3k 13.02 9.26 6.59 4.68 3.33 2.37 1.68 1.20 0.85
90 95 42.44 30.26 21.60 15.42 11.02 7.88 5.64 4.04 2.90 2.08
95 100 24 .63 18.23 13.49 9.99 7.39 5.47 4.05 3.00 2.22 1.6’.
100 105 21.4/ 15.63 11 .38 8.29 6,04 4,40 3.21 2.3k 1. 71 1,25
105 110 9.3o 7.00 5.28 3.98 3.00 2,27 1. 11 1.29 0.98 C ,7.,
110 1 15 3.71’. 2,45 1.90 1.48 1.15 0.90 0.70 0,54 0,42 0.33
115 1710 0.0 0.0 0.0 0.0 0.0 0,0 0 .3 0.0 0.0 0.0
120 125 6,2’) 4.69 3,81 2.96 2.31 1.80 1.40 1.09 0.85 0,66
125 130 3.1’. 71 .45 i,9Q 1.48 1.75 0.90 ‘5 .70 0. 54 0 .42  3 .33
130 735  9,43 7,34 5.71 4.47. 3.46 2.75’) 2.1)) 1,63 1 , 2 7  0 ,99
135 140 0,0 0,0 0.0 0.~) 0.0 0.0 0.71) 0,0 0,0 71.7’
140 145 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.”
145 150 0, 13 0.61 o.51 0.42 0.35 0.24 0.24 0.20 0.i7 0.1..
130 155 3 ,1- -, 2 . 4 5  i, 9~ 1.48 1.15 o,90 0.?0 0,5.. 0,42 0,33
755 £60 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1750 165 0.0 0,0 0,0 0.0 0,0 0.0 - ‘3 .0 0.0 0,0 (‘.0
165 170 0 ,0 0.0 0,0 0.0 0.0 71,0 0.0 0.0 0.0 0.0
770 775 0.0 0.0 0,0 0.0 0.0 0.0 0.~) 0,0 0, 0 C ,0
175 1770 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
180 183 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
185 7190 (,48 1.21 1.01 0,84 0.70 0.58 0,’9 0.40 0,34 0.28
190 195 0,0 0.0 o,0 0.0 0.0 0.’) 3.0 0.3 0.0 0.0
195 7100 0.0 0.0 0.0 (‘.0 0.0 ‘.0 “.0 0.0 0.0 0.0
200 205 0 ,0 0.0 0.0 0.0 3.0 71.0 3.0 0.0 0.0 0.0
205 270 0.0 0.0 13 .0 0.0 0.0 0.0 0. 0 0.0 71.0 “.0
210 215 0,0 0.0 u.0 0.0 0.0 0.0 0.0 0.0 0.0 c .o
275 2710 0.0 0.0 0,0 0.0 0.0 0.0 0. 0 0,0 0.0 71 .0
7120 225 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 ,0
2 2 5  230 0. 7’) 0.61 o. 5 1 0.4? 0.3$ 0.29 0.24 0,271 0,17 71 .1’.
-330 235 0.0 0.0 0.0 0.0 0.0 0.0 0.71 0,0 0,0 71 .0
235 240 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0,0 (.0
240 7145 0,0 0.0 “.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
245  250  0, 73 0,61 u.51 0,42 (5,35 0.29 0,24 0,20 0.17 71.1..
250 255 0 .0 0.0 0.0 (3.0 0.0 0,0 0.0 0.0 o.o 0.0
35 260 0.0 0.0 (‘.0 0.0 0.0 0.0 0.71 0.0 0,0 0.0

7160 265 0.0 0.0 (71 ,0 0.0 0.0 (‘.0 0.0 0,0 0.0 0, 0
265 270 ‘j~~73 0.8 1 771 .5~ 0.4 2 0.35 0 ,2 9  0.24 0.20 7.17 0.1~.
270 275 0,0 0.0 0.0 0.C) 0.0 0.0 3,0 0.0 0.,) (‘.0
275 280 0.)) 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.~ 0.1’
280 285 0,0 0.0 (3,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
285 719U 0,0 (5.0 (3.0 0.’) 0,0 0.0 0,0 0.0 0.0 (.0
290 295 0,0 ‘71.0 0.0 0.0 13.0 0,0 0.71 (3,0 0.0 0,13
295 300 0.0 0.0  (3.0 0,0 0.0 0,0 ‘5 .’) 0.0 (‘.71~ (‘.0
300 3)5 0,0 0,0 (1.0 0.0 1’.)) 0.0 ‘‘ .0 0,0 0,0 (‘.0
305 310 “.0 0.0 0,0 0.0 0,0 0.0 (‘.0 0.0 0,0 L ,0
.170 315 0.0 ‘3.0 0.0 0.0 0.0 0.0 0.)) 0.0 0.0 (‘.0
315 320 0.0 0.0 0.0 0.0 0.0 ‘1.0 0.0 0.0 0.71 71 ,0
320 325 0 ,0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 (‘.0
325 .130 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0. 71
330 335 0.0 0.0 0.0 0.0 (‘.0 0.0 0,0 0.0 0.0 (‘.C’
335 340 0.0 (3.0 0,0 0.0 0,0 0,0 0.0 0.0 (‘.0 0.0
340 345 1~~ 1 .16 83.14 31’ .06 14.18 6.23 2.63 1.11 0.47 0.20 (‘.09
345 350 389 .3t 77 71,1)7 16.11 33.82 15,10 6.81 3,12 1.47 (‘.73 0,3’~350 3~~5 0,0 ~,O 0,0 71.0 0.0 ‘.0 ‘.711) 0.0 0.0 (‘ .0
355 3750 187 ,0’. P ’ .56 40.80 19.0” 8, 90 4,16 1 . 94 71,~~1 0.47 (‘,ZC

FIRST HARMON IC
A M P L I T U D E  7 ( 3 7 7 , 5 ’  ~ 3, ’, . / 6  2 8 7 5 . 56 7 4 4 ~~~49 759 , 7 5 9  409,38 / 2 6 . ’? 128,55 7..,95 ••‘..~~i

PHASE .,.5’ •‘ .5’~ ~,7)) 2 .82 /.Y” 3.70 3,78 ‘3 ,4~~ 3 , 6 1  3 ,8”
( I N  HO1J 43S
SECOND NA~(M0NIC
AMPLIT UDE 6601,03 ‘.?cs,s~ 2186.78 1138.50 801.59 377 ,79 182,07 103.41 60,03 ~“ .59

PHASE ,71,5 ( 2.85 p .78 7.$9 3.07 3.73 3.26 5, ’. 3.55 ~~, ‘‘
(IN H0,jRsl

~HL UP”(4 7 7 # I (  ~ (1R ‘
~-~(S C A L C U L A ’ , ))))  1’-, 80 ,00 C, ,’



K I EL
GEOGRA PHIC LATITUDE • 54,3~ GEOGRAPH IC LOMG!TUDE • 10.13 —

ASv.LONG,,’BE’TA. •7.o .7.4 .7.2 +1.0 .0.8 +0,6 .0.4 .0.2  0,C “0.71

0 5 0.0 0.0 0. 0 0,0 0.0 0.0 0.0 0.0 0 . 3  0.0
5 10 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0,0 0. ’ 3 .0
70 75 184 ,06 ~0.66 44,73 22.74 11, 02 ‘5,53 2.82 7.47 0.79 0,44
15 20 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
20 25 187 ,0’. 87,36 40.80 19.05 5.90 4.16 1,94 0,91 0.42 0.2,’
25 30 187.7/ 87.96 41.30 19, 48  9 . 2 5  4.45 2.18 1.11 0,59 0 ,34
30 35 699,81 344.78 169.55 83.757 41,36 20.48 70.16 5.05 2.51 1.25
35 40 329.42 1756.78 8’.,53 42.89 21.79 11.08 5.64 2.88 1.47 0.75
40 45 441,21 224.53 1 14 .91 59.14 30.60 1 5 . 92  8 . 3 2  4.37 2.31 1.2,-’
45 50 471,81 248.30 131.25 69.70 37.19 19,03 10.74 5.81 3.16 1.73
50 55 462,87 257,875 144.00 80.62 45.25 25.475 14.37 8.13 4.61 2,62
55 60 1033 .752 577.64 321.03 182.92 05.58 61.65 38.37 21,64 12,98 7.84
60 65 1274 .25 712.32 402.18 229.33 132.05 76,75 45.02 26,64 15.89 9.56
65 70 714,79 388.54 213.38 118.52 86,64 37.97 21,93 12.85 7,64 4.60
70 75 320.03 168.74 91.13 50.51 /8.775 16.82 10.09 6.20 3.86 2.48
75 80 £92.61 108.69 62,26 38.275 21.49 12.08 “.98 4.99 3.18 2.05
50 85 412 ,34 2 71 6 ,75 8 10 5.46 55.05 29,54 175 .36 9,38 5.57 3.42 2.17
85 90 18.31 13 ,02  9.26 6.59 ...68 3.33 2.37 1.69 1.20 0.85
90 95 42.4’, 30.26 27 .60 13.4/ 17.02 7,86 5,6., ‘1 .04 2 .90 2.08
95 100 24,63 18.23 13.49 0.99 7.39 5,4/ 4.05 3.00 2.22 1.6’.
100 105 21. 4 1  i5 . 63  1 7 1 .38 8.29 6.04 4.40 3.21 71.3’. 1.71 1 .25
105 110 9 .3 7.00 5, 28 3.98 3.00 .3.27 1. 71 1.29 0.98 C.7..
171 0 115 3.1’. 2.45 1,90 1.48 1,15 o.90 0.70 0.34 0.42 0,33
115 120 0.0 0.0 13, 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

~2O 1713 6 ,29 4 .69  ‘3, 81 2.96 2.31 1.80 1.40 1.09 0.85 0.65
1715 7130 3.1 - . 2.45 j,9~ 1.48 1,15 -j.90 0.70 0.54 0.42 0,33
130 135 9 ,4 3  7.3’. 5~~7~ ‘..‘.5 3 .46  2.89 2.10 1,63 1.21 (‘.09
135 140 0.0 0.0 0,0 0.0 0.0 0.0 0.71 0.0 0.0 (‘.0
140 745 0,0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
145 150 0,13 0.61 j,51 0.42 o.35 0.29 3.4’. 0.20 0.17 C .1’.
150 1~~5 3, 1’ . 2.45 (.90 1.48 1.15 (3.90 u.7O 0 ,54  0.42 0.3i
155 1750 0,0 0.0 (‘.0 0.0 0,0 “.0 3,0 0.0 0,0 0.0
1 750 165 0.0 0.0 0.0 (3.1) 0.0 0,0 0.1) 0.0 0,0 0.0
1755 7170 0.0 0.0 r’• O “ 3 . 0  0, 0 ‘) ,~3 3 ,0 0.0 0,0 1 ,0
110 175 0.0 0.0 (3 .0 0.) (3 ,0 0.0 33.0 0.0 0.0 0.0
‘~~~~~ 180 0.0 (‘.0 n.0 0.0 (3.0 (1.0 0.0 0.0 0.0 0.0

~80 185 0.0 0.0 (‘.0 0.0 0.0 0.0 (5.0 0.0 0.0 0.0
185 190 1,40 1.21 ‘ .01 0.6. 0,70 0.58 “.49 0.40 0.34 0,28
7190 195 0,0 0.0 u,0 3.71’ 0.0 0.0 3.0 0.0 0,0 0.0
L93 7100 0.0 0.0 0.0 0.3 0,0 0.0 0.0 0.0 0.0 0.0
200 7105 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 C ,0
205 7110 0.0 0.0 o,0 0.0 0.0 71.0 3’ , ‘~ 0.0 0.0 71.0
210 71 15 0,0 0.0 0,0 0.0 0.0 o.o 0. - ’ 0.0 0.0 (‘.0
215 24Ü 71.0 0,0 71,0 0.0 0.0 0.0 0 ,’3 0,0 0.0 (.0
2710 425 0.0 71 .0 ‘).0 0.0 0.0 0.0 71. ’~) 0.0 0.0 (.0
2715 230 1 ,73 0.61 ‘,‘5l 0.42 (‘.35 o.2 Q 0.2’. 0.20 0.17 (‘.1’.
7130 235 0,0 0.0 0,0 13.0 0.0 0.’- ’ (‘ .3 ‘3 ,0 0.0 (‘.0
235 7140 0.0 0.0 0.0 0.0 0.0 (‘.13 ,‘.1) 0. 0 0.0 (1 .0
240 245 0.0 0.0 0,0 0.0 13.0 ‘.0 0.3 0.0 0.0 C .0 71
245 250 0, 73 0.61 ,j ,57 0.42 0.35 0.2~ 0.24 0.20 0 . 1 7  (‘ .I~.
230 253 0.0 0.0 ‘.0 0.0 0.0 3,13 “.71 0.0 0.’) (‘.0
255 280 0.0 0,0 t’.O 0.0 0.0 0.0 ‘ . ‘ 0.0 o.o r’.o
2750 265 0.0 0.0 0.0 13.0 0.0 0.0 71.1’ 0.0 (3 .  ‘ (‘ .1’
265 270 0, 13 0.61 0.51 0.42 0.35 ( 3 .2 9  (‘.24 “3 .20 (‘.17 (‘.1’.
270 275 “.0 (1,0 0.0 0.13 0.0 0.0 (‘.71 0.0 (71, 3’ 0.0
7175 480 0,0 0,0 u.0 0.0 0,0 0.0 1,’ .” 0,0 (3 ,)’ (‘.0
280 285 0.0 0.0 0,0 0.0 0.0 0.0 0.71 0.0 0.0 0,0
285 290 0,0 0,0 (‘.0 0.0 0.0 0.0 0.~ 0.0 0.0 0.0
290 205 0.0 0.0 0.0 0.0 0.0 (‘.0 0,0 0.0 0.0 C.0
2 95 300 0.0 0.0 0.0 0.13 0.0 0.13 0.71 71.0 0.0 (‘.0
300 .105 0,0 0.0 0.0 0,0 0,0 0.0 0,~~’ 71.0 (‘ .0 (.0
305 310 0.0 0.0 0.0 0.0 0.0 0.3) 0.,,) 3.0 0.~’ (‘.0
310 315 0,0 0.0 0.0 0.0 0.0 0.0 0.3 0,0 0, 71 C.0
315 3~ o 0.0 0.0 ~,0 0.0 (3.0 0.0 13.0 0.0 0.” (‘.0
320 3715 0 ,0  0,0  (1. 0 0.,’) 0,0 0.0 71.0 0.0 0. 0 (.0
715 330 0.0 0.0 0.0 0.0 0.0 “3.0 71,- , 0.0 0..’ 0,0

330 335 0.0 0.0 0,0 0.0 0,0 (‘.0 0.0 0.0 ‘.1’ 0.0
333 340 171. 0 0.0 0,0 0.0 13.0 0.0 0.0 0.0 0.0 0,0
340 345 0.0 (3.0 0,0 0.3 0,0 0.0 0,0 0.0 (‘.0 C ,0
345 37.0 0,73 0.61 0.31 0.47 0.35 0.2~ 0.24 0.20 0.17 0.1’.
350 355 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0  0.0 0.0
355 360 i8 ’

~,0’. 87,36 40.80 19,05 8,00 4.16 I.~~’. 0.91 Q.471 0.20
F TRST HA 1~

, ’fl’, IC
AMPLI T ’,,O1 5879 .27 3833.21 j963,19 1077,13 600,7’ 340.90 196,97 113. 03 69.54 ‘.2,53

F H A S E  ,‘ .9” 2 .~~7 3,03 3.1’. 3,24 3.35 3.47 3 .6k 3,76 3.91
(I’. I47 J 3,p3
SEC O N D NA” S ’ .,N IC
AMPI,I7 710( 5748,03 3~~77,53 1665,72 91 7.0’. “ 11 .11 289.06 165,97 06.78 57.33 34 ,571

PHA$7 .,04 2.99 3,08 3.14 3.?? 3.31 3.47 3 .53 3.64 3,’’
(IN HU .RS
‘“It ~-~~“E’~ LI ~’ I 1 F [71~ ‘.IIS C4 ~~71~~ i A T I O N  IS 50.071) C. ),

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



KIEL
GEOGRAP HIC LATITUDE • 54 .33 GEOGRAPHIC LONGITUDE • 10.13

ASY.LDNG,/8E’rA. •1,6 +7,4 .1 ,2  . 7.0  +0.8 .0.6 .0.4 .0.2 0.71 ‘ 71

0 5 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0 .0 -~ .(
5 10 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 71, 71

70 15 0. 73 0,61 0.51 0.42 0.35 0.29 0.24 0.20 0.17 0.1.
75 20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
710 23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 71 .3
25 30 0.73 0.61 0.51 0.42 0.35 0.29 0.24 0.20 0.17 “ .

30 35 146,06 76.73 40.30 21.17 11.12 5.84 3.07 7,61 0.85 0, ’.-.
35 40 146.06 76,73 40.30 21.17 17 .12 5.84 3,07 1.63, 0.65 0.4 ,
40 45 7154,17 137 ,15 74,11 40.08 21.70 11.76 6.38 3.475 1.88 1. 71 ’
45 50 268.45 158.25 67.03 47.98 26.52 14.70 6.16 4.55 2 ,54 .4~
50 55 462.87 257.86 744,00 80.62 45.25 25.46 14,3? 8.13 4.61 ,. ‘ ,

55 60 639 ,54 396.92 239,46 744.87 87.78 53.34 32.48 79.83 12.73 7 .’.’
60 65 907,54 532.22 313.73 185.89 11 0.71 66.28 39.88 24.11 14.65 B, ”3’.
65 70 537,43 298.49 169.15 96.80 55.98 32.73 19.36 11.59 7.02 4.30
70 75 132.99 81.38 50.33 31.45 19.86 12.66 8.15 5.29 3.46 2.28
75 80 192 ,61 106.69 02,26 36.26 21.49 12.98 7.98 4.99 3.78 2.05
80 65 41,95 29.28 20.44 14.27 9.97 6.97 4.87 3.40 2 .38 1.66
85 90 16,31 13.071 9,26 6.39 4.68 3,33 2.37 1.68 1.20 0,83
90 95 42.44 30.26 21.60 15.42 11.02 1,88 5.64 4.04 2.90 2 ,08
95 100 24.63 78.23 13 ,49 9.99 7.39 5,47 4.05 3.00 2.22 1,64
100 105 21.67 15.63 11.38 8.29 6.04 4.40 3.21 2.34 1.7j 1.25
105 710 ~~~~ 7.00 5,23 3.98 3.00 2.27 1.71 1.29 0.98 0.74
710 175 3 ,14 2.45 7 ,90 1.48 1.15 0.90 0.70 0,54 0.42 0.33
715 7710 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
120 125 6,29 4.89 3,81 2.96 2.31 1.60 1.40 1, 09 0.85 0.66
125 730 3.7 4 2.45 1.90 1.48 1.15 0.00 0.70 0.54 0,42 0,33
130 735 9,43 7,34 5.71 4.45 3.46 2.69 2.10 1,63 7.27 0.99
135 740 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
740 745 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0
145 150 0,73 0.61 0.51 0.42 0.35 0.29 .24 0.20 0.17 0.14
750 155 3.14 2.45 1,90 1.48 1,15 0.90 ,7~ 0.54 0.42 0.33
155 160 0.0 0.0 0.0 0.0 0.0 0.0 ,.0 0.0 0.0 0.0
160 765 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
165 170 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
770 775 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
175 180 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
780 785 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
185 190 1.48 1.21 1.01 0.84 0,70 0.58 0.49 0.40 0.34 0.28
190 193 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
195 200 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
200 7105 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
205 210 0.0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
210 215 0.0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
215 220 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2710 225 0.0 .0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0
225 230 Q~ 73 .67 0,51 0.42 0.35 0,29 0.24 0.20 0,17 0.14
7130 7135 0.0 33.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0
235 7140 0,0 0.0 0.0 0.0 0.0 0.0 0.7) 0.0 0.0 0.0
240 245 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
245 7150 0.73 0.61 o,57 0.42 0.35 0.29 0.24 0.710 0,17 3 .1’.
250 7155 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
255 260 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
7160 263 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
265 270 0.73 0.61 0.51 0.42 0.35 0.29 0.24 0.20 0.17 0,1’.
270 275 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
275 280 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
280 285 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
285 290 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
290 293 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
7195 300 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

71 300 305 0.0 - 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

305 310 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
370 315 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0
315 320 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
320 3/5 0,0 C ,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
325 3’.) 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
330 335 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C .O
333 340 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
340 343 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0
343 330 0.73 0.61 0.51 0.42 0.35 0.29 0.714 0.20 0.17 0.1’.
350 355 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
335 360 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0

FIRST HARMONIC
A M p L I T U D E  3792 ,13 2167.77 7272.33 741.14 443.19 265.73 161.15 98.89 61.44 38 .63

PHASE 3 . 7 1 8  3 . 3 3  3,39 3 .45  3 . 5 3  3 . 6 1  3. 7 1 3. 62 3 . 94  4 , 07
(IN HOURS )

— SECOND HAI4MON IC
AMPL ITO DE 3505,61 2012.12 116 3 . 2 7  677.71 398.07 235.86 741,04 85.16 31.95 32.03

PHASE 3.26 3 ,3 0  3. 35 3 .40 3.46 3 . 3 3  3 . 6 7  3 . 6 9  3 . 7 9  3 . 8 9
( T N  HO URS
k( UPPER L I M I T  FOR THIS CALCU LATION IS 29,00 CV

4 .

~

‘--- ‘.“



___

KIEV
GEOGRA PH IC LATITU DE • 50.72 GEOGRAPHIC LONGITUDE • 30.30

ASV,LCNG, ,SETA. .1.6 .1,4 +1.2 .1,0 .0.8 .0.6 .0,4 .0.2 0.0 —0.2

0 5 885.78 358.71 144.70 58.55 23,68 9.58 3.87 1.57 0.63 0.26
5 10 2812.70 919,83 305, 69 103.57 35.88 12,74 4.84 1.7k 0.67 0,26

10 13 7468.75 2353 .91 747.16 239.27 77.48 25,44 8.50 2.90 1.01 0.36
13 20 7689.32 620.22 227.66 63.58 30.68 11.26 4.13 1.32 0.56 0,2o
710 715 3214 ,55 1140.02 400.56 149.29 55.30  2 0 . 6 4  8.00 3.13 1 .25 0 ,Sj
23 30 5340,09 1639.83 521.14 165 .71 53 ,51 1 7.61 3.92 2,04 0,72 0,26
30 35 5071, 68 7600.01 5 15. 01 766 .58  54 .55  18. 12 6 .72  2 .1 1  0. 74 0 , 2 7
35 40 12405. 3’ 3970.69 1283, 47 420.61 140. 6 1 4 8 . 4 1  17.42 6,69 2. 82 1. 34
40 45 7 4 2 2 2 , 55 4 8 3 7 5 . 4 3  1660. 28 575.45 201.41 71 ,20 25.44 9.79 3.36 1 .24
45 30 3265 . 53 1340,78 55 1,10 2 2 7 5 , 7 7  93. 43 38 ,54  15. 92 6, 58 2 , 73 1.73
50 55 3074 , 28 1 24 5 . 0 7  5 1 0, 86 2 12 . 4 7  8 9 . 5 9  3 8 . 3 0  18.60  7 ,2 9 3 , 2 4  1 . 4 5
55 60 4504 ,07 1623.98 614 .52 244.05 101 ,38 43.80 19.55 8.97 4.20 2.00
60 63 5214 ,2 7 1737.66 589 .12 204.39 73.09 27.15 10,55 4.31 1.85 0.84
65 7o 2425. 1’. 983.03 407,68 173,67 76,00 34 ,79 15.80 7.48 3.62 1.79
70 75 1828. 12 809.03 364, 96 167 .62 78 .6 1  37,66  18,46 0,24 4.72 2,45
75 80 996,78 498.58 251 .92 128,62 66.37 34.61 18.24 9 .7i  5.21 2 .83
80 85 8730.82 2952.60 1038 .82 365 .14 152 .28 64.758 29.51 14 .35 7.35 3.92
85 90 4286 ,88 18 51.44 829 ,49 387.28 188,84 96,08 50,83 27 .81 15, 64 6.00
90 05 1432.24 728.13 377 ,50 190.62 107.63 59, 7 3  33.06 18.79 10.84 6.33
95 ~00 871, 755 443.22 229 ,62 1. .50 65,79 36.50 20,76 12,09 7.20 4.37
100 103 56.34 37.63 25,15 16.61 11 ,24 7.52 5.03 3.37 2.26 1.51
7Q5 110 28.52 19.06 12.74 8.51 5.60 3.80 2.54 1.70 1.1. 0.76
170 115 33.99 23.60 16.39 11.38 7.91 5.50 9,82 2 . 6 6  1.85 1.28
175 120 38.78 26.38 17 ,~~b 1 2. 2 3  8 . 3 3  5 .67  . 66 2 . 63 ~ . 79 1 .712
720 72 3  33. 99 23.60 76.39 17 .38 7.91 5.50 .82 2,66 1.85 1.28
125 730 0,0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0
130 133 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
735 140 40.73 28.68 20,19 74.22 10.02 7.06 4.98 3.51 2 . 47 1.75
140 145 9.49 6.75 4,80 3.41 2 . 4 3  1.73 1.23 0.87 0.62 0.44
145 130 14.09 10.33 7.58 5.58 4.11 3 , 7 ) 4  2 . 2 5  7.87 1.24 0.92
150 155 75,87 11.47 8.30 6.00 4,34 3,14 2 , 2 8  7 . 6 5  1.20  0 . 8 7
15 5 160 6.38 4,72 3, 50 2.59 1.92 1.42 7.05 Ø~~75 0.38 0.43
700 165 6.38 4,72 3.50 2.59 1,92 7 . 4 2  1.05 0.78 0,58 0.43
105 170 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
170 775 75,87 11.47 8.30 8.00 4,34 3.14 2.28 7,65 1.20 0,87
775 180 10 ,15 14.17 10,49 7.76 5,75 4.25 3,15 2,33 1.73 1 . 2 8
ISO 785 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
153 190 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0, 0 0.0 0.0
790 195 0,0 0.0 0,0 0.0 0.0 0.0 0.0 3,0 0.0 0.0
195 200 6.38 “ .72 3.30 2.39 1,92 1.42 1,05 0.78 0.55 0,43
7100 205 6.36 4.72 3.50 ~.59 1.92 .42 1,05 0,78 0, 58 0.43
203 210 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0 0 ,0
270 213 0.0 0.0 0,0 0.0 0.0 .0 0.0 0.0 0.0 0 .0
215 220 0,0 0.0 0.0 0,0 0.0 .0 0,0 0.0 0.0 0,0
220 225 0.0 0.0 0,0 0.0 0.0 .0 0.0 0,0 0.0 0 .0
225 7130 0.0 0.0 0,0 0.0 0.0 .0 0.0 0.0 0.0 0.0
230 7135 0.0 0.0 0,0 0.0 o.o .0 0.0 0.0 0.0 0.0
235 240 0,0 0.0 0.0 o.o 0.0 0.0 0,0 0.0 0.0 0.0
240 245 4 .7.9 3 .58 2,78 2 .17 j.60 1.91 1.02 0.80 0,62 0.46
245 230 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
230 255 .0 0.0 o,0 0.0 0.0 .0 0.0 0.0 0.0 0,0
255 260 • 0.0 0.0 0.0 0.0 .0 0.0 0,0 0.0 0.0
260 265 • 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
265 27 0 0. - 0.0 0,0 0.0  0.0 0.0  0,0  0,0  0.0 0 .0
270 7175 .0 0.0 0, 0 0.0 0.0 0.0 0, 0 0.0 0.0 0,0
275  7180 .0 0.0 0. 0 0.0 0.0 0.0 0.0 (5,0 0.0 0.0
280 263 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 (‘.0
2 85 290 .0 0.0 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0 ,0
290 293 0.0 0.0 0.0 3.0 0.0 0.0 0,0 0.0 0.0 0.0
295 300 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
300 303 .0 0.0 o ,o 0.0 0.0 o.o 0.0 0.0 0.0 0.0
303 310 .0 0.0 0,0 0.0 0.0 0.13 0.0 0.0 0.0 0.0
3 7 0  315 0.0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
915 320 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
320 325 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
3715 330 0.0 0.0 ‘71 . 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
330 335 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
335 340 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 3.0
340 3 ’.5 0.0 0.0 0.0 (3,0 0.0 0.0 0.0 0.0 0.0 0.0
34 5 350 0.0 0,0 0.0 713.0 0.0 0.0 0.0 C.0 0.0 0,0
150 355 4932.24 1469 ,07 450,38 13 6 . 2 3  4 1 , 2 3  1 2 , 4 9  3 , 7 43 1.15 0 . 3 3  0 . 7 1
355 360 6356 ,49 ‘l’ .fl,40 704,15 233.43 77 ,97  26 . 74  8. 89 3 .03 1.04 0.96

FIR ST . IAR M O P3 T C
A W P 7 T T .,C~ 69930. ’.53 1 f l ’ , 0 4 1 7 2 1 9 , 34 4 2 0 5 . 8 1  1683.48 ~O 1.81 3 17. 91 134. 93 8~~, 75 ‘.4 .57

PMA SL 0. ‘ ,~ o.~~o 1.771 1.38 1,73 2 .75 2,61 3.00 3 . 55  3.9’
( Z N  MLT L ) R 5 , :
SICONU ~~~~~~~~~~~
AMP LI 7UOE 61325.2820848,432 7293~ 43 2660.94 1030.07 431,43 197, 46 95 .0 3  51.80 28.58

P H A S E  0.6’ (.434 1,01 1.36 7.12 7.75 2.543 7,99 3,35 3,66
IN HOURS

~~‘.I7 L,P ~’ F R  LI’I!’ r”p 3.~IS CA LCU LA ION IS 3o0.00 ~,v

4 (3 
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KI EV
GEOGRAPHIC LATITUDE • 50. 72 GEOGRAPHIC LONGITUDE • 30.30

ASY ,LQNG ./SE,A. .1.6 .1,4 .1.2 .1.0 .0.8 .0.6 .0.4 +0,2 “ .0

0 5 885 ,78 3 5 8 , 7 1  744 . 79 50 .55  2 3 . 6 8  0 ,5 8  3 . 8 7  1 . 5 7  0.~~3
5 10 40~~.00 775.07 74,59 33.05 13.72 5.437 2 .52 1.08 0.475

10 13 198,17 88,97 39.89 17.90 8.03 3.60 1.62 0.73 0.33
75 710 1689,52 6 2 0 . 2 2  227 .61 89.58 30.66 11.26 4.13 1,32  0.51-
20 25 876,2 1 364,99 152, 65 64 ,15 27 ,08 11.49 4. 90 2 ,10  0. 9 1 C’ .
25 30 407. 85 169.86 70, 76 29.48 12 .28 5 . 12  2 . 1 3  0 . 8 9  0, 37 0.
30 3 5 20 4 .71 58.53 38,54 16.73 7,26 3 . 1 5  1.37 0. 59 0 . 2 6  .1
35 40 392.54 185.64 86.52 42.58  20.77 10.35 3,31 2 , 6 3  1,5 9 C
40 45 693 1. 96 23 7 1 .43  953,02 354.08 131.96 49 .36 10. 55 7 . 0k  2 ,6 7  71
45 50 3265.53 7340.78 551,70 226.77 9 3 .43  3 8 ,54  7 5 . 92 6. 58 2 . 73 1
30 53 3074.26 1245,07  310. 86 212.47 89.59 35.30 18. 60 7 .29 3. 2 ’. 1 . -’
55 60 1975. 44 678 .8) 394,93 179.34 82.31 35.18 17, 90 6. 48 4 .05  1. ’b
60 63 672 , 3 2  7 1 1 7 , 8 3  101 , 44 47, 73 2 2 , 7 1  1 0.9 3  3 , 3 2  2 . 6 2  1 . 3 1  0 . .
65 70 2425 .14 983 ,05 407. 88 173.67 76,00 34.19 [5.80 7.443 3.62 1. ‘~
70 75 7828 ,12 809,93 364.96 167.62 70.61 37.68 75.46 9,24 4,72 ~~~~
75 8Q 996, 75 4 9 8, 5 6  2 5 1 , 92 1 2 8 .62  66 .37  3 4 , 6 1  1 8 . 2 4  9 . 7 i  5 . 2 1  2 . B
80 83 7 4 6 0 , 2 3  687 ,60  3 3 1 . 50 76 3 , 7 7  8 2 . 8 3  4 2 . 8 4  2 2 . 8 3  1 2 . 1 8  6 . 6 7  3 . ’O
85 9Q 4286, 88 1851,44 829. 49 387.28 188.84 96,0 8  50.83 27 . 87 7 5 .6 4  P ,99
90 93 74 3 2 , 2 4  728 . 13  377 .50 199.62 107.63 59 , 13  33.06 18, 79 10.84 ô . 3j
95 100 871, 65 443 .22  22 9 . 62 121 .50 65 .79  36.50 20. 76 12.09 7 .20  4 ,3’

700 105 56.34 37,63 23 .13 76.87 [1,24 7.52 5.03 3.37 2,26 1.51
70~ 170 716 ,52 19.06 12 . 74 8 .5 1  5 ,6 9  3 , 0 0  2 , 54 1, 70 1 .14  0 . 76
110 113 33. 99 23.60 16. 39 11.38 7. 91 5.50 3.82 2 .66  1,85 1 .28
115 120 3I,7b 26.38 77.96 12.23 0.33 3.67 3.86 2.63 1.79 1.?.~120 72 5  33. 99 23 .60  16. 39 11.38 7. 91 3 .50 3 , 6 2  2.88 1.85 1.~~~1715 130 0.0 0.0 0. 0 o.cs o.o c.o 0. 0 0.0 0.0 c ,~~
13 0 135 0 , 7 )  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0 .0
735 147) 40. 73 2 8 ,65  20.19 14.22  10.02 7.06 4. 98 3,5 1  2. 47 1. 75
140 145 9,49 6. 75 4, 80 3.41 2 .43  7 , 7 3  7 . 2 3  0, 67 0 .62  0. 44
145 75 0 14,00 10.33 7.58 5.58 4.11 3,04 2.25 1.67 1,24 (.02
150 755 75. 81 11. 47 8,30 6.00 4.34 3.14 .28 1.65 1.20 0.57
73 5 160 6, 38 4 .72  3.50 2 .59  1,92 1.42 .05 0. 78 0 .58  0. 43
160 765 6, 38 4 .72  3, 50 2 , 50 1.92 1.42 .05 0,78 0. 58 0. 43
163 170 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0 .0  (‘ .0
170 775 13. 87 11.47 8, 3Q 6.00 4.34 3 .74  2 . 2 8  1, 65 1.20 0 .8 1
175 180 79.15 14.17 10, 49 7,76 5.75 4 .2 5  1.15 2 . 3 3  1, 73 1.28
180 183 0. 0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0
185 190 0. 0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0. 0 0 .0
190 795 0,0  0,0 0.0 0.0 0.0 0.0 .0 0.0 0.0 0 .0
195 200 6. 38 4 ,72  3, 50 2 . 5 9 1. 92 1.42 1.05 0. 78 0, 58 0 .43
200 203 6 , 38 4. 72 3. 50 2 . 59  1. 92 7 .4 2  1.05 0.78 0. 58 0 . 4 3
205 2 7 0  0.0 0.0 0.0 0.0 0.0 0.0 0,0  0, 0 0.0 0 .0
2 7 0  2 15 0.0 0.0 0. 0 0.0 0,0 0.0 0 .0  0.0 0.0 3 .1’
2 15 220 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0  0 .0
220 223  0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0, 0 0 ,0
225 230 0.0 0.0 0, 0 0.0 0.0 0,0 0, 0 0,0  0.0 0 ,0
230 235 0.0 0.0 0. 0 0.0 0.0 0.0 0,0 0,0  0.0 0 .0
235 2 40 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0. 0 0 .0
240 243 4. 59 3.58 2. 78 2 . 17  1.89 1.31 1.02 0.80 0. 62 0 . 4 43
245 250 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0 .3
250 253 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0
255 280 0.0 0.0 0, 0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0
760 263 0. 0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0
263 270 0. 0 0.0 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0
270 275 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0
273 280 0,0  0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0 .0  0 .0
280 263 0.0 0.0 0.0 0.0 0.0 0.75 0.0 0.0  0 .0  0 .0
285 290 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0. 0 (‘ .0
290 295  0 .0  0 .0  0, 0 0 .0  0 . 0  0.0  0.0 0 . 0  0 . 0  0 .0
295 300 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
100 305 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0
3Q5 370 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
310 3 15 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0 ,0
315 320 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
320 325 0,0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0 .0  0 ,0
323 3371 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0,0 0.0 0.13
330 3~~5 0.0 0.0 0, 0 0.0 0.0 0.13 0.0 0.0 0.0 0.0
33~ 3.. O 0 .0  0 .0 0, 0 0 .0 0 .0  0 .0  0 . 0  0 .0  0 . 0  0.0
340 345 0.0 0,0 0,0 0.0 0.0 0.0 0,0 0.0 0,0 0.0
345 350 0.0 0,0  0. 0 0.0 0.0 0.71 0 .0  0.0 0.0 0 . 0
33~ 355 0.0 0.0 0. 0 0.0 0 ,0  0 ,0  0.0 0 ,0  0 .0 0,0
355 360 1869 .52 82 0 . 2 2  227 ,68 8 3 .5 8  30.68 1 1.26 4.13 1,52 0.56  0 .2 0

F I R S T  HAR MONIC
A M P L I T U D E  3 2 2 10 , 4 0 134 4 5 . 34  3754~~63 2 53 8 .712  1159 ,87  55 7 . 6 3  2 74 . 0 1  7 4 2 , 3 7  77 ,7 9  4 3 . 5 8

P H A S E  1.63 1.78 1. 96 2 . 7 6  7 , 4 4  7,74 3.07 3.41 3 . 76 4.10
( I N  H O U R S
SECOND MARM C NI C
A M D L I ” L . O E  2 2 8 1 1 . 2 2  0 4 43 , 6 2  4 0 1 0, 77 1 7 5 4 3 . 1 1  6 0 0 . 2 2  170 , 92 16 8 , 44 97 . 4’. 5 2 . 2 7  28 . 9~PH A S E  1, 86 7 . 8 3  2 . 0 1  2 . 2 2  2 . 4 6  7 . 12 ~ , Q5 3 . 7~ 3 . 3 0  ~~(IN H0LRS~M5 L. P ’ F’ .  ~~. ..i’ F O R H I S  C A L C ( J L A I I O N  IS 188 ,75 C.~

4 ,.~
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K I E V
GEOGRAPHIC LATITUDE • 50.72 GEOGRA PHIC LONGITUDE • 30.30

A SY , L O N G , /B E7A ~ +1.6 .1,4 +7,2 .1.0 .0.~ .0,8 +0.4 .0.2 0.0 —0.2

0 5 885. 78 3 5 8 . 1 1  144,79 58 .55  23.6 8 9,58 1.07 1. 5 7  0 .63  0 . 2 6
5 10 409.09 175.0 7 74. 89 3 2 . 0 5  13 .72  5.57 2.52 1.08 0.46 0 . 2 0

10 75 198,17 88.91 30. 09 17.90 8.03 3.60 1.62 0. 73 0.33 0.15
13 20 0. 0 0,0 0.0 0.0 0.0 0.0  0.0 0.0 0, 0  0 . 0
20 25 876 .27 164,99 152.68 64.15 27.08 11.49 ~,9o 2.10 0.91 0.39
25 30 407. 83 169,86 70,76 29.48 12.28 5.72 2.13 0.89 0. 37 0 . 7 5
30 35 204 ,71 88 ,8 3  38.54 16,73 7,26 3 .tS 1,37 0 .59  0.26 0 . 1 1
33 40 392, 64 185 ,84 88.32 4 2 , 5 8  20.77 10.15 5.37 2, 03 1. 59 0. 94
40 43 193.80 90,56 42 .29  19.75 9.23 4 , 3 1  2.0 1 0. 94 0, 44 0 . 2 1
45 30 3265 .53 1340, 78 551 ,10 226.77 93.43 38.54  15.92 6.58 2.73 1 .73
50 55 1384 , 76 6 2 4,8 6  283.70 128 .09 38 ,9 1  27.04 12, 46 5. 7 7 2 .68  1 . 2 5
55 60 7973 , 44 07 8 , 63  394. 93 179 .34  8 2 . 3 1  3 8 . 1 8  iT, 9o 8.48 4.03 1.96
60 6 5 472, 32 2 17 , 83 101 , 44 4 7 . 7 3  2 2 , 71 1 0,9 3  5 ,3 2  2 .62  1. 31 0,66
65 7 0 735, 63 3 62 . 8 3  7 80 .2 0  90.08 4 3 . 32  2 2 . 9 3  11,67 5, 97 3,07 1.56
70 75 7828 .12 809.93 304. 96 767.62 78.67 37.68 70 .46 9.24 4,72 2 .45
75 80 996. 78 498.38 25 1. 92 128 .62 66.37 34 ,61 15.24 9.71 5.21 2.83
80 83 1460. 23 687.60 331. 56 163.77 82.83 42.04 22,63 1 2 . 1 8  6.67 3. 70
53 90 2597 , 36 7 231 , 22  601, 8 1 3 03 ,6 9  15 8 .15  84.82 66.70 26.30 15.09 8,79
90 95 1432.24 7 2 8 .7 3  377 ,5Q 799.62 707,83 59,73 33 ,06 78.79 10.54 6.53
95 700 877 , 65 4 4 3 ,2 2  22 0,67 121.50 65. 79 3 8 . 5 0  20. 76 12.09 7.20 4 .37

100 703 56, 34 37 .63 25. 15 16 ,8 1 11 .24  7 ,52 5 .03 3. 37 2 ,26 1, 51
105 110 28 ,52 19.06 12 . 74 8 . 5 1  3 . 6 9  3 . 8 0  2 . 54 L . 7o 1 . 14  0. 76
170 113 33. 99 23.60 16.39 11.38 7.91 5.50 3.82 2.66 1.05 1.28
115 120 36, 76 28.38 77. 96 12 . 2 3  8.33 5.67 1.86 2.63 1,79 1.22
120 123 33,99 23.60 18.39 11.38 7,97 5.50 3.82 2.66 1.65 1.20
123 130 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0 . 71  0 ,0
130 733 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
135 140 40,73 28.68 20.19 14.22 10.02 7,06 4.98 3.51 2.47 7.75
740 743 9.49 6,75 4.80 3.41 2.43 1.13 7.23 0,87 0.62 0.44
145 150 14.09 10.33 7.58 5 . 5 8  4 . 1 7  3 ,04 2 , 2 3  1, 67 1 ,2 4  0 , 92
150 155 15 . 87 1 1 . 4 7  8 , 30 6 .00  4 . 3 4  3.14 2.28 1, 65 1.20 0. 87
155 760 6,38 4.72 3.50 2.59 1.92 1.42 7,05 0.78 0.30 0.43
160 165 6.38 4.72 3.50 2.59 1.92 1,42 7.03 0.78 0,58 0.43
165 170 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
170 775 75 ,87 11,47 8, 30 6 .00 4 .34  3,14 2, 28 1,65 1 ,20 0,87
173 750 19,15 14.17 10,49 7.78 5.75 4.25 3.75 2.33 1.73 1.28
180 785 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
[85 790 0.0 0,0 0.0 0.0 0.0 13.0 0.0 0.0 0.0 0.0
[90 795 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0

- ‘ 193 200 6, 38 4.72 3.50 2.39 t . 92 7 . 4 2  1.05  ~,7e 0.58 0.43
200 203 6,38 4.72 3.50 2.59 1,92 1.42 1.05 Q,78 0, 58 0.43
205 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
270 213 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
275 220 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0 .0
220 225 0, 0 0.0 0.0 (5.0 0,0 0.0 0.0 0.0 0.0 0.0
225 230 0.0 0.0 0.0 (3.0 0.0 0.0 0.0 0.0 0.0 0.0
230 233 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
235 240 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
240 245 4 .59 3.38 2.78 2.17 7.69 1.31 1.02 0.50 0.62 0.48
245 230 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
250 253 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
255 260 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
260 265 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
265 270 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
270 275 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
273 280 13,0 0.0 0.0 71.0 0.0 0.0 0.0 0.0 0.0 0.0
250 285 .0 0.0 0.0 31.0 0 .0 0.0 0.0 0.0 0.0 0.0
205 290 .0 0.0 0.0 0.0 (3.0 0.0 0.0 0.0 0.0 0.0
290 295 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
295 300 .0 0.0 0,0 0.0 0.0 0.0 71,0 0.0 0.0 0,0
300 303 .,0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
305 310 0,0 0.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0 0.0
370 3 7 3 0, 0 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0.0
315 320 0, 0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
320 325 0.0 0.0 0.0  0.0 0.0 0.0 0.0 0.0 0.0 0,0
325 330 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0
330 333 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
335 340 0,0 0.0 0,0 (1.0 0.0 0.0 0.0 0, 0 0. 0 0.0
140 345 0.0 0.0 0,0  13.0 0.0 0.0 0.0 0.0 0.0 0.0
345 350 0.0 0.0 0,0 -0.13 0.0 0.0 0.0 0.0 0.0 0.0
350 355 0.0 0.0 0.0 0.0 0.0 13.0 0.0 0.0 0.0 0.0
135 360 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

FIRST HAR MO NIC
AMP L ITUDE 18758,57 8559.37 1987,52 1902,04 ~33,10 471.50 246.01 132.65 73,90 42,47

PHASE 2.17 2,30 2.45 7.64 2.85 3,09 1.33 3.63 3.92 ‘.21
UN HOURS )
SICO NO HARM O NIC
AMPL ITUDE 13692 , 60 6252,40 2~~1’,54 ~39~ .95 88 1 .34  143 . 1 2  177. 771 94 .5 9  5 7 . 63 78 ,8)

PHASE 2,28 2.30 2.52 2.67 7,83 3.03 1,2 3  3, 43 3, 63 3 .53
IN HOURS )

W 8 UPP ER L IM IT  FOR ‘HIS CALCUI.A T)ON Ii 111 .23 GV
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KIEV
GEOGRAPHIC LATITU DE • 5o.7~ GEOGRAPHIC LONGITUDE • 30.10

A $V ,I,ONG, /5ETA . .7.6 +1.4 +1 .2 .1.0 .0.8 .0.6 .0.4 •0,2 0.0 -0.’

0 s 0,0 0.0 0.0 0.13 0.0 0.0 0 .0  0.0 0.0 3,’
3 10 409,09 775.07 74.89 32.05 13 ,72 5.87 2,52 1.08 0,46 3 .2C

70 73 198 ,7 7 88,97 39, 89 17.90 6.03 3.60 1.62 0.73 0.33 0 , 7 1 5
75 20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 r’ ,o
20 23 793.89 90,56 42 ,29 19.75 9.23 4.31 2.01 0,94 0,44 3 .21
25 30 206,39 86.19 36,34 13.33 6,46 2 ,73 1.13 0.46 0,20 0,09
30 35 204,77 85,83 36.54 16.73 7,26 3.15 1.37 0,59 0,26 0.11
35 40 392,84 105,84 88.52 42.58 20,77 10.35 5.31 2.83 1.39 0 .9.
40 45 193, 89 90,56 42,29 19.75 9.23 4.31 2.01 0.94 0.44 C .2~45 50 811 , 65 350.12 751 ,13 63.28 25,21 12,20 5.28 2.29 0.99 0.43
50 55 1187, 30 34 1.18 246 . 76 174,73 53,09 26.65 71 ,48 5.36 2.57 1.18
55 00 1089 ,66 3710,72 250,14 1213.79 58,63 28.60 14.03 6,91 3.42 1.70
00 65 472,32 217 ,83 101.44 47.73 271 .77 10.93 3.32 2 ,62 1.31 0.66
b5 ~0 735 , 63 362.83 180.20 90.08 45 ,32 22.93 11.67 5,97 3.07 1.58
70 73 942, 34 431,82 220 ,76 109.07 54.93 25 .10 74.59 7.68 4 ,0 9 2 ,20
73 80 996 , 78 498,55 251, 92 728.62 66,37 34.61 78,24 0,~~i 5.21 2 .53
80 83 777,9~ 413.17 221, 18 719.37 64.97 35.68 19,74 1 1,02 6.20 3.Si
35 90 ~508,1~ 789.44 422 ,60 230.99 128.65 72 ,85 41 .84 24 ,32 14 .28  8 ,’.~90 95 7 432 , 24 7718 ,13 377,50 199.62 107,63 59 .13 33.06 78 ,79 70.84 6,33
95 100 871.65 443,22 229.62 121 .30 65, 79 38.50 20.76 12.09 7.20 4,37
100 705 56,34 37.63 23.15 16.81 17.24 7.52 3.03 3,37 2 , 26 7 .51
IQS 110 28,52 19.06 12 ,74 8.51 3.69 3.80 2,54 1.70 1,14 0.76
170 713 33,99 23.60 76 ,39 17 .38 7.91 5.50 1.82 2.66 1.85 1.25
175 120 38.76 26.38 17.96 12.23 8.33 5,67 3.96 2.63 1.79 1.22
120 725 33 ,99 23.60 16, 39 11.38 7.91 3.50 3. 82 2.66 7.55 1.28
125 130 0.0 0,0 0.0 0.0 0.0 0.0 0.0 13,0 0.0 0.0
130 735 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
733 140 40.73 28.68 20.19 14.22 10.02 7.06 6.98 3.51 2.47 1.75
140 743 9.49 ~ .75 4,00 3.41 2,43 7.73 7,23 0.57 0,62 3~~4 4 ,
745 150 14.09 10.33 7.58 5.38 4.11 3.04 2.25 1,67 1.24 0.9?
730 153 15.87 11.47 a,3o 6.00 4.34 3.14 2.28 7,65 1.20 0 .80

~53 160 6.38 4.72 3.50 2.50 1,92 1,42 1.05 0.78 0, 55 0.43
160 763 6.38 4 ,72 3. 30 2.59 7 , 9 2  7 , 4 2  7 .05 0, 78 0, 58 0,43
163 770 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
770 775 73,57 11.47 8, 30 6.00 4.34 3.1’. 2.718 1,65 1.20 0.87
17, 100 19 ,15 14.17 10.40 7.76 3, 75 4,75 3.15 2.33 j,73 1.2 8
180 785 0.0 0.0 0.0 ‘.0 0.0 0.0 0.0 0.0 0.0 0.0
785 790 0,0 0.0 o. o 0 .0  “ .0 0.0 13.0 0.0 0.0 0,0
790 703 0.0 0.0 0,0 0.71 0,0 0.0 0.0 0.0 0.0 0,0
195 200 6.38 4.72 3,50 2.59 1.92 1.42 7.05 0,78 03.58 3.43

3 200 205 6.35 4.72 3.30 2.50 1.92 1.42 1.05 0.78 0, 58 0,43
205 210 0.0 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
270 215 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,13
2 13 22 0  0, 0 0.0 0,0 0.0 0.0 0.0 0.0 0,0 0.0 0,0
220 2 25 0,0 0.0 0.0 13.0 0.0 0.0 0.0 0.0 0,0 0.0
223 230 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
230 235 0,0 0.0 0.0 0.0 (‘.0 0.0 0.0 0,0 0.0 0,0
23 5 240 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0,0
260 245 4,59 3.35 2,~~8 2.17 7,6 9 1,31 1.02 0.80 0,62 0.48
243 230 0.0 0.0 0.0 0.0 .o 0,0 0.0 0,0 0.0 0.0
250 235 0, 0 0.0 0,0 (3,0 (3,0 0.0 13.0 0.0 (7,0 0 . 0
255 260 0, 0 0.0 0.0 ‘5.0 0.0 0.0 0,0 0.0 3,0 0 .13
260 265 0.0 0.0 0.0 “.0 0.0 0.0 0.0 0.0 0.0 0.0
265 270 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,1’
2 .0 275 0.0 0.0 0.0 0.0 0.0 0.0 0,0 15.0 0.0 0 . 0
‘“ 0 280 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.0 0.0
7180 295 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0
285 29C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (.0 0.0
7190 295 0,0 0.0 0.0 31.0 0.0 0.0 0.0 0.0 0.0 0,0
7195 300 0,0 0,0 0.0 0.0 0.0 13,0 0,0 0.0 0.0 0.0
300 305 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0
30 5 3~~0 0.0 0,0 0.0 0,0 0.0 0.0 13.0 03.0 0.0 0,13
3 7 0  3 15 0, 0 0,0 0,0 0.0 0,0 15.71 3.0 71,0 0.0 0.0
315 320 0,0 0.0 0,0 0.0 0.0 o.O o.0 03.0 0.1’ 0 .0
320 32 5 0, 0 0.0 0,0 0.0 0.0 0,0 0,0 7 .0 0.0 0.0
325 330 0, 0 0.0 0.0 0.0 0.0 a.o 0.0 0 ,0 0 . 0  0 ,1’
330 335 0, 0 0,0 0.0 15.0 0.0 0.0 0.0 0,0 0,0 0.0
335 340 0,0 0.0 0.0 15.0 1 ,0 711.0 13.0 0.0 0.0 ‘.1’
3431 3-.5 0,0 0.0 0,0 711,0 0.0 0.0 0.0 0,0 0 ,0  C , ’
345 5- 0.0 0,0 0.0 ~‘.o 0.0 0,13 0,0 0.0 31,0 C .(’
35~) 3’, )  0.0 0,0 0.0 0.0 ‘.0 13.0 o.o 0.0 0.0 (‘.0
355 380 0,0 3.0 0,0 0,13 71.0 0.0 0,13 0.0 0.0 1’,’

FI R ST HA R MO NI C
A M P L ITLJ71E 7775Q,7 ‘ 37,~~ .4Q 286 ’ . ,14 1455.45 753,50 401.68 771,69 122,03 69.82 ,(‘~~9 ,

PHASE 2 .38 ,~,7Ø p . 86 3.710 1.10 3,99 3,61 7.5’. 4,00 “ .14
1’.
~~~~~ - .A M M C p , ! c

A M P ..~~3.CE S 9 8 6 , Z N  ‘.‘.c7.69 2 7 9 8 . 36 t 7 7 b . . ’ ’ ‘, 71 ,S~ 1 0 4 .5 7  743 , 77 59 ,63  ‘.9,9’. ;43~ 7 .
2, 64 2 .75  ‘ .86 7.90 3.13 1.70 9.43 9. 59 1. ’3 ‘•Ql( IN HULA S

(~~~ 7~ L IMI’  COP ~W~~S C A L C u L A ’ ( C ’ ~ IS ~0.00 CV

_  

-



KIEV
GEOGRAP HIC LAT iTUDE • ~0.72 GEO GRAPHIC LONGITUDE • 30.30

ASY,I,QNG,/58Ta . +1.6 .7,4 .1.2 .7.0 .0.5 .0,6 .0.4 .0.2 0.0 —0.2

0 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 10 0.0 0.0 0.0 13.0 0,0 0.0 0,0 0.0 0,0 0.0
10 15 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 20 0,0 0.0 0,0 0.0 0.0 0,0 0.0 0,0 0.0 0.0
20 25 193.89 90.56 42.29 19.15 9,23 4,31 2.01 Q .Qe 0,44 0.21
23 30 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
30 35 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
35 40 194,67 96.92 48,63 24.68 12.74 6.74 1,69 2 . 7 7  1,2 6  0 ,8 0
40 45 193. 89 90.56 4 2 . 2 9  79 .75  9 . 2 3  4 . 3 1  2 . 0 1  0, 94 0, 44 0 . 2 1
45 30 0,0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
50 53 374 ,04 277,25 133.98 64.78 31.34 15 .17 7,33 3.56 1,73 0,84
55 60 686,78 342,98 171,70 86.16 43.34 21.83 11.04 5.59 2 . S4  7 .44
60 63 261.93 131 .65 65,10 32.41 16.25 8.21 4.17 2.14 1,70 0.57
65 70 530. 92 274 ,0 0 74 1.65 73.36 38,06 10.78 70,30 5.37 2,87 7.47
70 75 335, 07 187.89 105,38 59.1 2 33.18 78.62 10,46 5.87 3,30 1.85
75 80 795 , 67 409.66 2 1 2 , 02 11 0 , 7 2  58 .34  3 1 . 0 1  16,62 8, 98 4, 89 2.68
SO 83 771, 92 413.17 221.78 119,37 64.97 35 .66  19, 74 1 1.0 2  6 . 2 0  3 . 51
83 90 900,86 525.57 307.82 181.04 106.90 63,37 37. 71 22 . 52 73. 30 5.12
90 95 1023 ,15 553.71 302, 61 167.37 93.91 53.26 10.55 17,71 10. 38 6 . 7 4
95 100 673. 48 354.31 189.13 703.60 57.76 32 .90 19.14 11, 36 6, 87 4 .23

100 105 5 6, 34 37 ,6 3 25,15 16.81 11,24 7.52 5 ,03  9.17 2.26 1.Si
105 110 28.52 79.06 72 , 74 8.51 5,69  3 .80  2 , 5 4  1. 70 1 . 14  0, 76
110 115 33, 99 23.60 16,39 11,38 7.91 5.50 3 . 8 2  2 .6 6  1 , 0 5  1 . 28
113 120 38.76 26.38 17,96 1 2 . 2 3  8 . 3 3  5 .6 7  1,86 2 . 6 3  i , 79 1 .2 2
120 725 33 , 90 23 .60  16. 39 7 1 . 3 8  7 . 9 1  5 . 5 0  1,82  2 .66  ~ , S5 1 . 2 8
725 730 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
130 135 0.0 0.0 o.0 0.0 ~,0 0.0 0.0 0.0 0.0 0.0
135 740 40,73 28.68 20.19 14.22 10.02 7.06 4.98 3.51 2,47 1.75
140 145 9 , 49 6,75 4, 8Q 3 . 4 1  2 , 4 3  1, 7 3  1 . 2 3  0, 87 0, 62 0 .44
745 750 14,09 10.33 7.58 5.55 4.11 3.04 2.25 1.67 1.24 0.92
130 155 75. 87 11,4 7  8, 30 6.00 6 .3 4  3 .~~’. 2 . 2 $ 1, 6 5  1 ,2 0  0 . 57
735 160 6 ,3 8  4 .72  3. 50 2 ,59  7 , 92  1.42 1.05 0,7 8 0.58 0. 43
160 165 6,38 4.72 3. 50 2 .5 9  1,92 1.42 1.05 0, 78 0, 38 0 .43
765 770 0. 0 0.0 0, 0 0.0 0.0 0.0 0. 0 0,0 0.0 0.0
170 175 15,87 11.47 8.30 6.00 4.34  3,14 2 .28  1.65 1.20 0, 87
175 180 19.15 14 .17  10, 49 7.76 5,75 4 .25  1 .15 2.33 1, 73 1.28
150 185 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
185 790 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0
190 193 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
195 200 6.38 4 ,72 3, 50 2.39 j,92 1.42 1.05 0.7$ 0.3$ 0.43

— 200 203 6. 38 4.7 2 3. 50 2 .5 9  j,92 1.42 1.05 0.78 0.58 0.43
203 2 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
210 215 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
215 220 0,0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0
220 223 0,0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
223 230 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
230 235 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
235 240 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
24 0 245 4 .59 3.58 z . 7 8 2.17 ~,69 1.31 1.02 0.So 0.62 0. 45
245 250 0. 0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
250 255 0.0 0.0 0.0 ~~~ 0.0 0.0 0.0 0.0 0, 0 0.0
235 260 0,0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
260 263 0.0 0,0 0.0 0.0 13.0 0.0 0,0 0.0 0.0 0.0
265 270 0.0 0.0 0. 0 71,0 0.0 0.0 0,0 0.0 0.0 0.0
270 275 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0,0 0,0 0.0
273 280 0, 0 0.0 0. 0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
280 285 0.0 0.0 0.0 (7.0 0.0 0.0 0.0 0,0 0.0 0.0
283 290 0. 0 0.0 0. 0 0.0 0 ,0  0.0 0.0 0.0 0.0 0.0
290 293 0,0 0.0 0,0 71.0 0,0 0.0 0,0 0,0 0,0 0.0
295 300 0.0 0.0 0,0 0.71 0,0 0 .0 0.0 0.0 0,0 0.0

• 1Q0 305 0. 0 0.0 0.0 o.o 0.0 0.0 0,0 0,0 0.0 0.0
305 370 0, 0 0,0 0,0 71,0 0,0  0.0 0.0 0.0 0.0 0.0
370 315 0, 0 0.0 0.0 71.0 0,0  0. 13 0 ,0 0 ,0 0. 0 0 .0
37 5  320 0, 0 0 .0  0. 0 0.0 0 .0  0.0 0.0 0.0 0.0 0 ,0
320 325 0,0 0.0 0.0 0.0 0.0 0 .13 0.0 0 . 0  0 . 0  0.0
325 330 0. 0 0.0 0.0 15 .0  0.0 0.0 0.0 0.0 0, 0 0 ,0
330 333 0.0 0.0 0, 0 0 .0  0 ,0  0 .0 0, 0  0, 0  0 .0  0 . 0
333 340 0.0 0.0 0.0 0.0 0 ,0  0 ,0  0.0 0 .0  0.0 o .o
340 345 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
345 350 0, 0 0.0 0, 0 0.0  0 , 0 0.0 0.0 0.0 0.0 0.0
350 335 0. 0 0.0 0.0 0 .0  0.0 0.0 0.0  0.0 0.0 0 .0
355 360 0 , 0  0 .0  0. 0 0 . 0  0.0  0.0 0 .0  0 .0  0 ,0 0 .0

FIR ST HARM ONIC
AMPLIT UDE 6956,65 3882.64 1~~74,50 1073 .35 592.15 3 3 7 . 5 2  18 9 , 0 1  109.50 64.54 38.71

PHAS E 3 . 70  3 .20 3, 3 1 3.43 3.58 3.73 3, 97 4 .09 4 . 3 0 4 .S i
( I N  HOU8 S J
SIC OND H A R M O N I C
A M P L I T U D E  3770 , 40 3046, 77 1623, 52 576.74 4 7 0 . 17  263.76 147 . 14 83.00 47 .33 2 7 .28

PHA SE 3.09 3. 16 3. 24 1. 34 3.43 3.54 3.55 3, 7~ 3. 91 4 .03
(IN HOURS (
TH E UPPER L IMI T FOR TH I S CALCU L A T IO H IS 30,00 CV
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KIE V
GEOGRAPHIC LATITU DE • 30.7? GEOGR A PH IC LO N GITUDE • 3 0.3 0

A S~ .~ 0N G. ,SCTA . .7,6 +1.4 +1 ,2 .1.0 .0.8 +0.6 .0.4 .0.2 0.0 -C- .?

0 5 0, 0 0.0 0.0 13,13 (3.’ 15,0 0.0 ‘.0 0 . 0  0 .’
5 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 03.0 15,0 0 .0

70 73 0, 0 0 .0  0.0 0.0 13.0 0.0 0.0 0,0 0.31 0.0
13 20 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0.0
20 25 0. 0 0.0 0.0 0.0 0,0  0 .0  0 .0  0.0 0. 0 0.0
23 30 0 . 0  0,0  0.0  0.0 0 .0  0 .0  0.0 0,0  0. 0 0. 13
30 35 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
35 40 4.59 3.50 ~.

7$ .17 1,69 1.31 1.02 0,80 0,8? 3 .48
40 45 0.0 0.0 0.0 .0 0.0 0.0 0,0 0,0 0.0 71.0
45 50 0.0 0.0 0,0 .0 0.0  (3,31 0.0 0,0 0.0 1’,F(
50 3 3 0, 0 0.0 0,0 .0 0 . 0  0 . 31 15.0 0,0 0,0 -i .0
55 80 302.82 15 0.07 53.56 43.90 23,06 12.11 6,36 3. 34 1.76 0 .92
80 63 74,04 41.09 22,80 12.65 7,02 3.90 2.76 1. 20  0.67 0 , 37
65 70 3’.Q,85 180,65 05.81 30.84 27.00 14.35 7.83 “.06 ?,1b 1.15
70 75 335.07 157.89 105.38 59,12 33,18 1S.62 10.46 5.87 3.30 1. 85
75 80 470,83 228.55 127,44 77.22 30.89 22,39 12,60 7,113 4.01 2.27
80 85 397,77 226.47 129.40 74.3’. 42.85 24.50 14,41 9,40 4,91 2 . 58
85 90 900,86 325.51 307.82 151 .04 106,90 63,37 )7. 7i 2 2 . 52 13, 50 ‘ 3 . 7 1 -
90 95 639,19 369,21 214.47 725.10 73.63 43,52 23,87 13. -.6 9,29 5 ,62
95 700 259 ,52 170.40 101. 59 61,34 37 .48 .~3.16 14.46 0.1i 5,79 3 , 7~
100 105 56,34 37.63 23.75 16.81 11,24 ‘.32 5.03 3.37 2,26 1, 3 1
105 110 28,52 19,06 12.74 8.51 5.60 3.80 2,54 1,70 1.14 0.76
110 775 33.99 23.60 16. 39 17.38 7.91 5.50 3.82 2.66 1,55 1. 28
175 120 38,76 26.35 77.96 72.23 8,33 3.67 1.86 2.63 1,~ 9 1.22
120 725 33.99 23.60 16.39 11.38 7 , 91 5.50 3.12 2.66 1.85 1.2 8
125 130 0.0 0.0 1.0 0.) 0.0 0 . 0  0, 0 0 ,0 0 .0  0 . 0

• 130 135 0,0 0.0 0.0 13.0 0.0 0.13 0.0 0,0 0.0 0,0
135 740 4Q~ 73 28.6$ 20.19 14.22 10.02 7,06 4.98 3.3j 2.47 1.75
140 145 9,49 6.75 4.80 3.41 2.43 1.73 7.23 0.8 ? 0, 62 0.44
145 750 74,09 10.3) 7.58 5.38 4.17 3.04 2.25 7,67 1.24 0,92
150 153 13.87 11.47 8.30 6.00 4.34 3,14 2.28 1.65 1.20 0.87
755 160 6.38 4.72 3.50 ~.5Q 1.92 1,42 1.05 0.78 0, 58 0.43
160 165 6, 38 4. 72 3.50 2,59 7.92 7.42 1.03 0.78 0,58 0 .43
165 170 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
170 775 75,87 11, 47 8.30 6.00 4.34 3,14 2.28 1.65 1.20 0.57
175 180 19.15 14.17 70,49 7.76 5.75 4.23 3.13 2.33 1, 73 1.75
180 7 8 3  0,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
185 790 0, 0 0,0 0,0 0.0 0,0 0,0 0.0 0.0 0,0 31 ,0
790 795 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0,0 0 ,0
193 200 6, 38 4,72 3.50 2.59 1.92 1.42 1.05 0,78 0.58 0.47
200 205 6, 38 4.72 3, 50 2,59 1,92 1 ,4 2  1.03 0,78 0, 58 0.43
205 270 0,0 0,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
210 215 0,0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0 .0
215 2 20 0.0 0.0 0.0 0. 1 5  0.0 0.13  13.0 0,0 0.0 0.0
220 225 0,0 0.0 0,0 0.0 0.0 0.0 0,0 0,0 0.0 3.0
225 230 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
230 235 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0,0 0.0 0,0
233 240 0,0 0,0 0,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
240 245 4.59 3.58 2,78 2.17 1.69 1.37 1.02 0.80 0.52 0.48
245 250 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 (3.31
7150 253 0,0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
7155 260 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
260 265 0,0 13,0 0,0 71,0 3,0 0.0 0.0 0,0 0.0 0.0
265 270 0.0 0.0 .0 0.0 71.0 0,0 0.0 0.0 0.0 0.0

• 270 275 0.0 0.0 0, 0 0.0 0.0 7.0 0.0 0,0 (‘1,0 0.0• 2 75  260 0.0 0.0 .0 ~~~~ 0. 0 0. 1’ 0.0 0.0 0.0 0.31
2*0 265 0,0 0.0 • 0.0 0.0 0 .71  0,0  0 ,0  0. 0 0 , 1’
285 290 0.0 0.0 •0 0.0 0.0 (3.31 0.0 0.0 0. 0 .0
290 295 0.0 0.0 .0 0.0 0,0  0 .0 0.0 0.0 0.0 0.0
295 300 0.0 0.0 ,0 0,71 0,0 0,13 0.0 0.0 0,C (71.13
3C0 303 0,0  0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.31
305 310 0.0 -0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 71 .0
310 375 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0  0, 0 0 ,0
315 320 0, 0 0.0 0.0 (3.0 0.0 0.0 0,0 0.0 0.0 0.0
3~ O 325 0.0 0.0 0.0 0 .0  0 .0 0 . 7 1  0.0 0.0 0.0 0,0
32 ’ 330 0,0 0.0 0.0 71.0 0.0 0.0 0.0 0.0 0.0 0.0
3:0 335 0.0 0.0 0,0 71.0 13.0 0.0 0.0 0,0 0.0 31,0
335 340 0.0 0,0 0.0 (3.0 0,0 0.0 0.0 0.0 0,0 0.0
3’~’ 3’.5 0.0 0.0 0.0 0,0 03.0 0.0 0.0 0.0 0.0 71 .0
345 V - 71 0.0 0.0 0,0 0.0 7,0 0.0 0.0 0.0 0.0 31 ,0
350 3~~3 0,0 0.0 0.0 0.0 15.0 0.13 0.0 0.0 0.13 (3.0
15’ 3571 0, 0 0.0 0.0 0.0 0.0 (3.31 0.0 0 , 0  0 .0  0 . 31
IRSI ~~~ “~J NI C

• A W P L I T ,~07 3$1B,3~ .7179 7,75 126 3,01 735, 11 437 .60 2 5 5 , 7 ( ’  151.08 92,58 56,60 35 .00
PHA SI 3.6.. 3,77 3.50 3.90 4.01 ‘..13 4,27 4,41 4.58 ~~~~

(~~ % H 3 . R 5~
‘.UCONO $A KM~ NIC
A HPLIT ~.jDE 3409.11 71932.36 1101 . 10 6371,65 363,14 2115 .24 122.39 ‘1.6k 42,77 24.96

PHASE 3,54 3.59 3,65 3.’l 3,76 3.0’~ 3, 04 4.07 4.13 4.23
( 7 ’ , ‘4O~.RS

~( ‘ ‘ 7~ L I M I T  FOR ‘~~(S CALCULATIO N IS ?9.00 CV 
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LEE O S
GEOGRA P~4 I C  L A T I T U D E  • 53.82 GEOGRAPHIC LO NGITUDE • 338.45

~SV .LONG. 86TA . .1.6 1-1. 4 +1.2 .1,0 +o.e +0.6 +0.4 ‘0.2 0.0 —0.2

0 5 4935.83 ~518,94 477,68 148.27 47,39 15,~.8 5.20 1.80 0,65 31 .2..
5 10 12494.85 4117 .95 136s.61 455.6~ 153,00 57.68 17 .56 6.00  2.06 (3.771
10 75 11 940.38 4068,00 1404,66 491.82 174,65 62,05 23.02 8.54 3,72 1 .23
75 20 3837.55 7531.08 614.60 248.24 100,89 41,27 16.95 7.03 2.93 1.20
20 75 2084,19 037 ,65 425 , 90 105,32 Q0.44 ‘. 2 . 2 7  10 .94 9, 49 4 . 56 2 , 2 o
25 30 3073,10 1012.23 348.77 126.92 49,06 20,15 8,74 3, 97 1.87 0.01
30 35 5308 .47 1826.62 649.00 240.36 93 .60  3 8 . 5 4  16.79 7.70 3 . 6 0  1 . 8 3
35 40 2148.26 633,34 346.59 144.59 62.22 27.77 1 , 78 6,11 3.02 1.54
40 45 1876,35 844.5$ 387,07 182.24 87.74 43,33 21,96 11.40 6.08 3.29
45 50 1544.18 832.89 457,40 255.59 145.15 83.66 48,86 28, 86 17 .22 10.36
50 55 342 9,88 1270,78 531.63 246.09 124,70 67,44 38.06 22.08 13.04 7.80
55 60 8473.81 3102,03 1173,27 467.61 1 90.2? 82,50 37.92 18.43 9, 45 5.09
60 65 797,63 351.63 167,17 77,671 39.55 21.40 12.23 7.36 4.59 2.95
65 70 584.45 271.80 130.16 64.52 33.23 77 .87 70.01 3.84 3.52 2.19
70 75 786.36 367,40 174,11 83.82 41.23 70.85 1(3.91 5.95 3.39 2.02
75 80 42.33 30,78 27.54 15.38 171.90 7.86 5.53 4.03 2.80 2.07
50 85 27,54 20.13 1 4.71 10.75 7,85 5,75 4,21 3.08 2.26 1, 65
55 90 21,41 1 5.58 11. 35 8.26 6.02 4,39 3,20 2.33 1.70 1 ,24
90 95 15, 41 11.53 8,63 6,46 4,84 3.62 2,72 2.04 1.53 1.15
95 100 3.13 2.44 1.90 1.48 1.15 0 ,00  ‘.~~0 0.54 0.42 0.33
100 705 0.0 0.0 0,0 71.0 0.0 0.0 (1.0 0.0 0,0 0.0
105 110 9,40 7.32 5,70 4.43 3.45 2,69 2,09 1.63 1.77 0.09
110 115 3.11 2.44 1.90 1.48 1 .1” 0.00 0,70 ).54 0,42 0.33
115 120 6,27 4,88 3,80 2.96 2.30 1,70 1,39 1.09 0.84 0.66
120 125 0.0 0.0 0.0 0.0 0.0 0.0 0 . 0  0.0 0.0 0,0
125 730 0.0 3.0 0,0 0.71 0.0 0.071 0.0 0,0 (‘.0 (3.0

~30 733 3 .13 2.44 1,90 1.48 1.15 0.90 ,~ o 0.54 (.42 (3.33
135 140 0.0 0.0 (7.0 0.0 0.0 0.0 0.0 71,0 0.0 (3.0
140 145 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.71
145 150 0.0 0.0 0.0 (7.0 71.0 (3,31 0,0 0.0 0.~ (3.0
150 1~~5 0.97 (3.80 0.67 71.56 0 . 48  0,39 0,32 0.27 0,72 (3.19
155 180 0.0 0,0 0.0 0,0 (3.0 0.31 0,0 0.0 0,0 (3.0
160 165 0.0 0.0 0.0 (7 ,71 0 .0  0 ,0 0.) 0.0 0. 0 (‘~~fl
7165 170 0.0 0,71 ~.0 (7.0 0.0 ((.0 03,0 0.0 0 , 03 0 , 0
170 175 0.97 0.80 0.67 01.56 fl ,4b 3.39 0.32 0.27 0.22 (•79
175 180 0.0 0.0 0,0 71.0 0.0 0,31 (0.0 0.0 0.(~ (3.0
150 185 0,97 0.80 o,67 (1.56 (5.46 (7,3) ‘3.32 0.27 0,2 2  1,79
185 790 0.0 0.0 0,0 71.0 0.0 0 .71 0.0 0.0 0.0 0 .0
790 195 o.o 0.0 0.0 0.0 0.0 0,) 0.0 0,71 0.0 0,0
195 2’O 0 .97 0.80 0,67 (7,56 0, 46 7 , 3 - )  (

~.32 (7 .27 0, 72 0 . 19
200 205 0.0 0.0 0.0 0.0 31.0 0.0 ‘,71) 0.0 0,0 0,0
205 210 0.0 0.0 0.0 13.0 0,0 (3.(0 3.0 0.0 (7.0 31 .0
710 215 0.97 0.80 0,87 (0.56 (7.48 0.39 1, 32 (3 . 7 7  0, 22 0.19
215 220 0.0 0.0 0.0 (1.0 03.0 0.0 0 .0 0. 0 0. 0 (‘ .31
2710 225 0.0 0,0 0.0 71.0 0.0 (3.03 0.0 0.0 0.17 0.0
225 230 0.97 0.80 o.67 0,56 (3.46 03.39 ‘3.32 (3.77 0.22 0,19
230 235 0.97 0.80 0.67 0.56 0.46 0.39 1,3p 0.2W? 0.2? 0.19
235 240 0,0 0.0 0,0 (3.0 03.0 0,0 -‘ .0 0.0 0.~ 0,0
240 245 0.0 0.0 0.0 0.0 71.0 0,13 (3.0 0.0 (‘3.0 (7,13
245 250 0,90 0.80 0,67 (7.5 6 (‘3.46 0.39 ~.32 0.77 ‘ .2? (71.19
250 255 0.0 0,0 0.0 (7.0 0.0 0.13 1.0 0. 0 0.~ (‘ .03
755 260 0,0 0.0 0.0 0.0 03,0 0.0 0.0 0.0 fl .(’ 0 ,0
260 265 0,0 0.0 0.0 (3.0 0.0 (7, 0 03 .0 0.0 13.0 0,0
265 270 0.0 0.0 0.0 (3.0 (3.0 13, 0) 7.0 0.0 0.0 (‘ .31
270 275 0.0 0.0 (3,0 31.0 0,0 (3.0 0.0 03,0 0,03 (3.0
275 280 0.0 0.0 0,0 (3.03 03.0 0,31 0.0 0. 0 0 ,0 17 ,0
280 285 0,0 0.0 0.0 0.0 0.0 0.31 ‘3.0 0.0 (3.0 (71.71
7183 290 03,0 0.0 0.0 0,71 0.0 (3.31 3.0) 0.0 0,0 ~.0290 295 0, 0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
295 300 0, 0 0,0 0.0 0.0 0.0 0 .0  -1 .0 (3.0 0.0 (~,fl
300 305 0.0 0.0 0. 0 (3.0 0.0 0,0 03.0 0.0 0.0 (3.0
705 3 10 2432, 63 776,56 21 1 . 25 62.25 10,34 5.41 1 , 59 0.47 (7.14 (3.04
.1 0 375 2312,35 ‘16.54 222.04 68.80 27,32 6.61 2.03 0.63 0.20 0.06
113 320 0.0 0,~3 0.0 0.0 (3 .0 0.13 0.0 0.0 0.0 0.0
320 325 7086 9,48 3521 .28 1146.58 375.28 123 ,48 40.84 13 ,58 4.34 1.53 (‘.52
325 330 B52.IS 344,52 139 ,30 56,33 27,78 9.21 1,73 1, 51 01.61 0,2 5
330 335 393 . 5o 168,37 72,05 3(7.83 13,20 5.65 7. ”? 1.04 0,44 0.19
335 ~‘0 4935 ,63 .518.94 471.66 140.27 47,39 15.48 3.20 1,80 (7,65 0.24
340 345 3 5 74 , 9.. 1342.25 466.16 167.32 58,6’ 19.83 6,06 2,43 0.86 0.33
45 350 842,94 351 .13 746.88 61.71 16.05 11.715 ‘.72 2.02 (0,57 (.38

350 355 5137 .3’, (596,81 5~~~,33 150.47 57.48 16.04 3.60 1, 06 0.60 (3.2’
355 360 262 9,3’ 0’0,~~7 378 , 37 110.66 4 4 • 71 11,25 6.86 2.52 1. 7 9  0.52

F I R S T  HARMON IC
A M PLI T UDE 83924.’.829266.8810580.25 4006,73 1608.33 6 9 1 , 6 4  3 2 0 . 5 8  15 9 . 09 8 5 . 3 1  . 8 . 08

P H A S E  0. 5’ 0 .76  n , 95 7 . 2 6  1 , 3 ~ 7 . 9 5  2 . 3 9  2 , 8 0  3,17 3.51
II N HOURS-
S ECON D HARM O NI C
AM PLIT ~~DE 5 :167 ,4)1 p58 9,55 6274,64 2364.51 987 ,57 430,72 211.59 1 (2.73 63.33 3~~.31P H A S E  0.5~ 3,75 .03 7.76 1.78 7.10 2 .~~9 7 . 03 1, 7 3  3. 40
( IN MO

H E UPPE1( L I N Ir  FOP I l L S  C A L C ’ f l .A ’ ’ I N  Is 500,00 r,v
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LEED S
GE O GRAPHIC  LA T I T U D E  • 53.82 G E O G R A P H I C  LONGI ’UUE •

A 5 3 .LUN G, / B E T A  .1.6 .1.4 .1.2 +1.0 .0.8 .0.6 .0.4 *0,? 0 .C

0 5 190.65 85.54 38,38 17.22 1.71 3,’.’ ‘ .56 ‘.~~0 C,3’j 0 ,71.
~ 10 3250.75 1193,34 4313,07 160,8? ~~~~~ fl,~~

7 “ .9.- 1.9? ~“7 ‘3.1’~
10 15 4945,8’. 1888,09 724,25 270.88 10’”,B’ .7 , 94 ( (~,.0 (- . 4 ’ .  ~~~~~~~ .0 )
15 20 3837.56 7531.08 61.,60 740.24 11-0,89 4:.?~ ( 6 . 9 6 ~,07 .‘.Q ’3 7 1 . 2 ’
20 23 2084.71 037.68 425.~~0) 194 .32 ~~~~~~~ -- 2 . 2 7  7 9 , ’ l.. -3. ’. ‘ .56 2 .?’
~5 30 54C,4’ 295,37 137 .53 64.6’ 30 .72 71. .”. •‘, 5 ‘3.5” ~ .73 0.~~’30 ~~ 746,5’ 364 , 47  179 .83 89,.5’ .  “ 5 . 1 3  2 7 . 9 4  7 7 , ’7~, ~.08 3,77 3 ,5~35 40 2 1 4 8 , 28 8 5 3 . 3 4  346.59 144.5’3 62,2? 27,7! i2 . 70 o .17 l . - ’ ’ 1 .54
40 45 1876,3” 844.45 387~ 9j 182 .2” 87.7. ‘.3.33 2 71 ,~~8 3 7 1 , 41 ’ (7 , Oe, 0~~ ,’I)
45 50 1544.18 0’2,$~ 457.40 255.5~ 1’.~~,i~ R 3 . o  48.86 ?8.8’ 1 .22 L 0 . 3 -
50 55 907 ,28 382,03 320,38 183.8’. 1(4.3(7 “2,03 36 • 4’ 2 1. 6 0  3.’,9 ‘7 .’)~-
55 so 3 9 7 7 , 89 1639 ,88 704 .10) 310,90 ‘41, 75 ~s.9R 3’,RQ 1 6.80 13.93 4 . ’~
60 65 707,63 351.63 161, 1~ 77 ,571’ 303 .5’. 11...;’ 1? ,?” ‘.36 — .“9 7 ,9’
65 ‘O 584. 45 2 7 1 . 8 0 1 3 c ’ , 15 6 4 . 5 2  13,2” ( “ , 1 3 7  7 0 , 2 1 4 ,04 ‘3 .5’ 3 . 19
70 75 78.., 36 367 .4 0 1”. , 11 83 .13’ “ ‘ .2~ -‘- . - .8~ T . ~~ 1 “,‘~~“ 1,39 2,0
75 80 ‘.2,33 ‘10 .718 21 .5.. 15.38 ~~•99 7,8 3.61 , , ‘) ~ 2 . 80 2 .1( 7

80 85 77,5o 23,13 (,,77 lo.74 ‘.86 4 , 1’, 4 , 7)  1.0 0 2 . 2 ( 7  1. 6’
85 90 2 7, 41 (5.58 ii . 35 8.26 6,0? .,,317 7,.’ ) ‘.3’ 71~~7” 1 ,~~.
90 95 !S ,”t 1 1, 53 8.6’) 6 .4 6  ;, , 1 3 4  3,e. ’ ‘.7? -‘.0.. 1. ’3 1 .1’
95 700 3.13 /~~‘.4 7, 90) 1 .4 ( 5  ~~,j4 ~~,Q’ “ .717 - ‘ .5’. 0. 42 (‘.3’

100 105 0.0 o,0 o.0 17.0 - 171. 3- n , -~ 
I .~~ 0 .0 .~ ~105 110 9 , 4;; .32 5 , 71 ’ ~~, 4 3  ‘3 , 4 ”  7 ,~~~; . 3 .0 9  1, 63 ,,“7 0 ,9-.

7110 115 3,13 2 . 44 ~,90 1,473 1.1” 0.9” ‘ .
‘
~ ( ‘1.3g. I’ ,’.~ 10 ,3”

175 120 5.2’ ‘.,RR 3.8,0 7,’)( 0 , 3 1 ’ 1  7 1 ,  ‘ -) .30 1 .00 .8’. (‘,A

7120 123 0,0 0,0 0.~ - ‘ .73 “.0 .0 “ .~ 1 0.0 13.(’ (‘.0
725 130 “1 ,0 :3.03 (‘- ,0 ‘7 ,17 (‘ ,(‘ ‘3.0 . ( 0,0 0,10 I~ . 0
130 735 3.,’ 3.-,.. :,90 ~..8 1.1 ”  (7,9( .~~0 - ‘7 .5’. a.”? (3.11

~35 140)  o ,0 0.0 0,0 0 ,17 ‘.0 73 .17 ‘3.) ‘3.0 (‘7 0,0

740 1.5 71, 0 ‘3.0 (7,31 ‘.1 (I , O -0 .31 3.73 0,0 0.0 (‘ ,~~
145 715 0 .0 (3 .2 3.31 “- .0 0.0 ‘1 ,31 ‘1 , 0 0 . 0  3, 0 (3.”
150 755 0 ,9’ 03,80 ~ ,87 , , ‘,~~, (‘7.48 0.3~ ‘1 ,72 “3 ,?’ 0, 2 ,’ (‘,l’i
‘55 180 ‘3.0 (3.0 (3.0 3.’) 0.0 - 1 ,1’ “.0 .0 (3. 1” C’ ,”
160 165 0,0 j .i’) o ,0 .3.0 0,0 ~~~ “ 2 ,’( :3.7 (‘ ,0 0 ,0
165 170 0.0  u.0 3.0 0.)) 0.0 co. : 1 .0 0.0 0.” 0’ ,(’
170 1’S .9’ 0.80 0,61 ‘ .5(7 10 .4” .0 .3~ ‘,‘3/  -‘7 . 2 7  0 .’, ’ (‘. :

77 3  ~eo 0,0 ), ‘7 3, 1’) O, r) t’,.Q , , ~~ -‘1 , ’: ‘7 .0’ 0 ,0  (3.0
180 7 1 8 5  “ ‘ ~~“ 0.80 0.6” o. ’56 “ .41- 7) . 4’) 0.32 0,7’ (‘.2? (‘.1-)
185 190 Q,0 0.0’ ~ ,0 0 ,-’) r

~,0 fl , I ’7 ‘3.73 0 .0 ( ‘ . 0’ 10.0
7190 71 95  0 .0  0 .0 3, 0 “.17 ‘3.0 “ . 10 . - .“( “ .0 17.1” “ •0
‘9 5  2 ’ Q  0. ’~~’ ;) • 8(’ 0.67 17,59 “ .‘.“ ‘ .~~ -7 ‘- .3?  ‘ .77 C’ .’’ 0 .1’.
700 2 0 ) 5  “1. D 73, 03 ) , (‘ ~ .0 “ .1) 3.’ 73 .2 ‘7 .0 (,‘

-
.2 “ .0

205 210 0,0 3.0 0.0 10 ,7) 17 .Q (3.0’ 3,() “.0 ‘3.17 0’

210 215 0.97 0,130 0.8’ o . 5 ( 7 0 , 48 “ 3’) ~.12 7 3 . 2 ’  1- , ? ..’ (‘ , 7 9
2 7 1 5  . . :C 0,-) 

~~ ,
(‘ ‘•0’ “.1’) 0.0 , 10 “

~~ 0 ,73 C ’, ’ C’ . ”
220 225 0.’7 ‘ .~~ - ‘ .0 0 .17 1 7 . 0  - ‘7 .0 II ,,? 1,10 ( , 0 ~~~~0

‘25 271 ) 0 0.97 0.80 -3.6’ “.56 “.43 ‘1.10 ‘3.3? “ .2 ’ 0 . 2 ,  0~~7 1 ’ .
2 3 ’)  2 3 5  ‘2. 9 ’  0 , 1 3 0 )  - 1 , b ’~ o~~’54 “ . 4 ( 7  . I ,~~~7 0 , 0 ‘7 ,2’  C’ . ’2 “ .‘‘°
2 3 5  2 ’ .O  0.0 0.0 17 ,0 ‘1 .1 ‘).0 -3.0 “ .1’ :3.7 (7 , ’ ’ ‘ 0

?6~
) 245 9.0 11 .0 (.0 ‘1, 0 “.03 (‘.31 ‘,‘~ 0,0) ,, , “ C’.’

745 2431 1 , ’) ‘ 0. 130 0 , (1 ‘ .7 • 51’ 0. ’.’ ‘0, 7’~ C’ • ‘3; 1 .27 (7 ‘ ‘ ‘

2 50  2 ” 5  ‘ .0 , ‘1, C7 1 ,~~ “1.0  ‘ 0 ‘3.” “ . ‘~ “ .0 0 . 2 “ .1’
255 250 “ 7 ,0 (7 . ” ( .0 73, 0 7.0 (3.1 73 ,70 10 , 0 C- , ’~ 0 ”

‘6 17 :11 5 73,0 3.0 1 ,0 (1 , 0 ~ ,o o ,~ -‘1 .0 .3 . 0)  i , -’: 1’ S ’

165 ~ ‘o 
0.0 3.1 17, 1 ‘ 1 .717  - ‘1 . ’) 0 , o ‘.0 (3.17 (3.’ 0.,’

? 7~~ 2 ’ S  (3.0 (3.0 0.0 7. 7 0 .0  3 . 7 3  -3.0 0 .0  0 . ’ 1’3. ’0
2 0  280 0,0 (3.0 0 ,0 ‘ .10 0 . 0  ‘1, 0 ‘3 .0  (3 , 10 0.” (‘.0
.7180 .84 ‘ .0 -7 .0 .3.10 ‘3.0 (‘~~31 

‘1 .o ‘.73 ,‘7 •0 (‘.0 ‘,10

‘8 5 1’~0 0.~ -‘1 .0 3.31 ‘.0 ‘3 ,0 3.10 “.71) (‘ ,,1 3, ” ‘ .71’
790 2 ’ .5 -0 .0 7, 0 (3.0 ‘1. 73 ‘3.. I ,’) ‘ .0 ‘3 ,717 0.71 (3.’
‘~~ 5 .4 - ‘ 1 , 0 0 , 10 . 0’ ‘1.0 ‘3.’ ‘1 . ’ 1’ .’) ‘7 ,3 ( 7 , , ’ 0~~~,~

3’)’, (1 ,0 0.0 3 ,~~’ 0 ,.’) ‘3.0 ~~.‘ ‘ , O 7 1 . ” 7’ . ’ (‘ , ‘3

1-~5 3 :17 (1,0 (3.0 ‘1. 31 “ .17 1, , )  “ , “ ‘ ,“ 03 ,10 (7,17 “, O
1 1 (7 1 , 5 ‘.0 -‘ .0 7 ,17 ~~,‘ I  ‘1.0 ‘1.” “ ,0 0.0 (3.’) 0 .”
7 5  3~~’1 ‘ 7 0 )  ( 7 1 7  ~~~ CI ‘ 7 1  3.’ 

~~~~
“ ‘.0 “ .‘7 0.” ‘3.’

13 1’) 1 3  7625 ,3’ o - ’ ..(,’ 2I~~,~~’. Bo,’.! ,‘0~~4 ,’ 11 .8’. 1.98 3 , ’. e- ( , ~~ ., 0. ’’
‘2 ” 1 ‘3’~ 85” , 1” 344 .52 1 7-7 ,40 56.33 ‘7 , ‘‘ ‘3 . 7 7 1  1, 7 - 4 • 1 0 .  “ 1  ‘.2 ”
73’) (‘5 393 ,5,, 714(3 ,37 7 3.05 310 , 4 1  1.? ”  4~~~4 ’~ ‘,47 1.0.. “ . 4’.  ‘,1’ -7

(- . 71 190 . 85 85 .3’ 38 .18 1 ” .??  7 , ’) 3, .,’ ,3~. ,), 0~~ (‘.11 ‘3.1 ..
1, 1) 11.5 .62” . 31 ~~~~~~~~~~~ 2 ’  ‘ • 0’. ~~~~~~~~~ ‘ ‘ 1 , -. ?  1”3.R~ 3 ,1)~ 7 , ’.e, C’ .~~-. 3.?r
‘3,7 (‘(1 8 .2 , 9’, 1” ; , ’) j ’ . - , 38 

~~
‘ , ‘71 .‘ ‘, ,~~l” 71 . 0” ~.‘2 2.0,’ (I ’.R’ 

( , 3~
3517  745 3’7 ’ . 34 l’- 7 . ’.1 6 ’ , ’’ 2 ( 3 . 3 ’ - .  7 , 8 ’  4,9’ 2.”’ ‘,4~. r ,1~. 

I_ I ,!’

‘ 3 ’,~~ 360 3” ‘3. ‘ ‘ 1 ‘s .- ~ 3 - . I’ -? ‘3 • ~~ I . l , ‘ 8. 75 71’, 73 13 1 • A (‘ .0 7 0,471
( IR5~ ‘- ‘A4” . . I~A MP L I - 731 1~ ‘( , ‘ .2  77 , 8 8 7 1  • 1~ 3’,’.,, ‘0 3 .’ ’  .51’ I ... 1’. ~“.‘.e’” ‘‘3.”1 1.. ‘.~~ 1 81 .‘9 ‘.‘.- “e’

P H A S 7  I . -,. ~~~~ 1,~~” ‘ .‘)~~ ‘.,‘ - 7 , 5 4  ‘ , ‘‘7 4 ,”’  ‘7 ,7 4  3 , 4~
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7. E E DS
GEOGRAPHIC L ,1.TITUDE ~3,82 GEOGRAPHIC LONGIT UDE $ 358.45

ASY .LUr.G ,,’BETA . +1.6 +1.4 +1,2 .1.0 .0.8 .0.6 .0.4 .0,2 0.0 -3.?

0 5 190, 65 05.54 38.38 17.22 7.73 3.47 1.56 0.70 0.31 C. 1-.
5 10 0.0 0.0 0.0 17.0 0.0 ‘1.0 31.3 0.0 0.0) ‘ 0 3

10 15 1695 ,09 ô95 ,65 286,18 115,04 413,53 20,27 8, 44 3.53 i ,48 73 .8?
75 20 2212 .1° 934,41 395.56 167.83 71 ,38 117 , 43  13.00 5.37 2.39 1.03
20 25 2084.19 937.68 425, 90 1,95,37 ~0.44 ‘2.,’7 ‘9.94 9.49 ‘..Sb 2,70
25 30 640.47 2S5 ,37 137 ,53 64,67 134,77 14, 7’. ‘V .15 3,50 1,73 0 ,5’
30 35 746,55 364.47 179, 83 89.65 45 ,13 22,94 17 . 76 ‘-‘.013 3.17 1.6e.
35 40 522. 89 236,67 127 .55 64.18 32.70 16.87 8.87 4,65 2,48 1.34
40 45 1876.3 5 8’.’.,SB 387.91 182.2’. 87,74 43.33 21. 98 (1.40 6.06 3 .?’~45 50 1544 , 18 832.89 457 ,40 255 .39 145 ,15 83.66 45,86 28.86 77 .22 “ .3”
50 55 997 ,2 5 552, 93 320.38 (83.84 ((‘(7,36 62,03 36.’.7 7713.61 72,90 7 , 7 ’,
35 60 2286,52 1043 ,21 405.06 230.49 112 .24 36 .35 2l, 9~ 15 .3.. 5.99 ‘.‘3
60 65 797 ,6,3 351,63 161,1 7 1 7,60  39.55 21,’.71. (‘.23 ‘3 .35 ‘..SQ ?,Q~
65 70 584 .45 271 ,50 130 ,18 64.52 33 ,25 17 .81 10. ”! “ .5.. 3.5’ 2.1 ’.
70 75 784 ,35 367 ,40 174 ,11 83.82 47 .23 20 .10 (2 ,97 4,Q~ 3,39 ?, “~
75 80 42.33 30.18 21. 54 15.38 731 ,99 7.88 ‘‘~~3 4 , 101 i.eg 2 .1’
80 85 27,55 20 ,13 i’.,77 731,7’. 7,86 4 .13 4,.’ 71 3.04 2 ,27 ’ 1. 45
85 90 21. 4! 15.58 17, 35 1 3 . 2 8  6,0? 4 .,) ’.  3, 273 2,37 7.’ I .?’.
90 93 15 ,41 17. ’.3 8.63 6.46 4.8’ 3,A~ 2.’? ‘ .0’. i. ’1 ( , ( -
Q5 100 3.13 2.44 7 .90 1,48 (.71 5 73 .9’ 1”•” 7 3.’ ’. &‘,4j 0,13

100 105 0,0 0.0 0.0 0.0 17 .1) 10 ,17 (. 1 “ .0 1’ . ” ‘,C
1,05 110 9,40 7,32 s ,70 4,43 1.45 ‘.6’ ~~~~~ 1, 75 ’ 7 1 , 2 ’  “ . 9 .
7 10  115 3 .1 3 2,44 1,90 1.48 ‘ .1’. ‘ ,91 ~~~~~~~ ‘, 4 .  “1 . 4/  ‘~~~ ‘ 7 .

17 5  120 6 , 2 ? 4.88 3,80 7.96 7,303 7 , 17 71 ,39 .,0)9 31 ,8.. ‘0 , A~,

120 123 0.0 0.0 0.0 (7.0 0 ,0 (.7’ ‘,-‘( ,, I - - ,‘ C’ ,”
125 130 0.0 03 .0 (3.0 ‘1 , 0 3  0 ,0 ‘,~~ “.0 “,“7 • 1’
130 135 3 ,13 2.44 (.9(7 (.48 1,1 5  7.9’) ‘. 7 1 ’  03. 5.. r .~~. (.1k
135 140 0.0 0.31 n.0 17.0 31 .0 0 .0 “ ,‘ ‘3 , 73 ‘ • -
140 145 0.0 0.03 0.0 ‘3.0 0,0 0 0  ‘7 ,’) 31. 31 - , (3.’
145 150 0,0 0.0 0.0 1.0 10 .0 “,O 1.73 0.31 (3.” 1 0 3 1
‘50 7’.5 0 .9 7 1  ‘7.80 (3 ,67 0.56 10,48 C ’ , 3 R  1.32 ‘3.?’ 1” .? ,. ‘. 7 1 9
~55 160 0.0 1 ,0 0,0 0.0 ‘0 ,0 ‘3.31 ‘.‘1 0.0 ( . ‘3.’
760 165 0 ,0 73.0 0,0 (7,0 31 .0 1.31 0 ,0’ 0 , 0 (1 , ’ “,0
165 170) 0,0 0,31 0.0 1.0 “ .0 ~ ,O 0.73 ‘3.0 ~~‘ C .’
t b 175 0.97 0.50 (0,87 (3.51, 1 .’.b 0,39 0,3? (3.)’ ‘.7 2 10 ,3~)
175 180 0, 0 0 .31 0 ,0 (3.31 ( 1.31 ‘7 ,17 ‘3 .03 0 .0 r , ” ‘3.10
180 785 0.97 0.80 17,67 ‘0,56 1.46 3 1 , 3 ’)  “ . 3 7  ‘.27 0 , ? ?  - . -

185 719 0 31 , 0 :(,70 0,0 “3,03 (71 ,0 ‘1,10 “ .73 (3.0’ • ‘. 7,

190 ~95 0. 0 (( .0 ‘ .0 (3.0 10.0  7~~10 “.0 3.0 0.7’ 10 ,0
(95  2~~0 0 ,97  ~~, 4r ’ ‘0,67 0.56 (71,46 0.), 1, 7  ‘1 • 7 ’  0 . - ’? 0 .19
200 2- 1 5 0.0 (5 , 7 1  0, 0 (5.0 31,3) 0.’1 ‘3.3 31,Q 3, 73 “ , (7

205 2 10 0 ,0 0.0 (0,0 0.71) 1.0 -0 ,31 1. ’3 17.0 31.0 0.0
710 215 0 ,97  (5 ,80 0.67 (3.56 31,46 17,3’) ‘.32 17 .2 7  (3.72 -‘.1’.
715 220 0,0 0.0 0,0 31,0 (‘4,0) ‘.0 0 ,73 10 .0 1~, 0.31
220 225 0.0 0,0 0,0 (5,0 ‘1 ,0 () ,7’ ‘3 ,0 1,0 7’ , ’ “ .0
225 2 30 0.97 0.80 0,67 (7,56 0 ,46 0 , (

~,32 31,27 (1.72 7 ,39
230 2 35 0 ,~~7 0.80 0,67 31 .58 10.,6 co ,’,. o ,3p 0.2” 0,.’? 0.79
235 2 40 0,0 0.0 (3 ,0 0.0 0,0 ‘7 .0 0 .0 0,0 713.3
240 245 0,0 (3.31 0.0 (5.31 0.0 0.31 03 .0 0.0 (3.0 I’ , ñ
245  2 50 C’,9~ 0.80 (3,67 0.58 “ .46 ‘1.39 “7 .32 0.27 31 .-’? (‘.1-1
250 2 55 0.0 o.0 n ,O 1 0 . 7 3  ‘.o - ‘.c~ 73.” 0.0 0.’ ( .

0

255 250 ‘j .O - 3.03 0.0 03 .1 1 ,40 “.71 ‘0 .’1 0.0 (.0’ ‘.17
260 265 0.0 0 .’) 0.0 ‘1.31 “.0 0 , 10 ‘0 , 7 3  0 , 77 (‘ , 75 ‘~~ñ
265 270 73 .0 .3, 31 (3.0 1,7)  31,0 7 .71 ‘1 , 0 (3 .0 0.0 ‘.0
770 275 0.0 0,0 3,0 0.0 (7.03 -3.03 “.73 0.0 O, t

~ “,0
275 280 0,0 (7.,) (3.0 33.0 ‘7,31 ‘3.17 ‘3 .73 0,0 0.-I 7’,10

280 283 0.0 0.0 7,0 (7,0 ‘1 ,0 (3.3) (3.0 0,0 (‘.0 ‘.10
26 5 290 ‘.0 0.0 0.0 0,0 17 ,0 ‘1.77 (‘.73 0,0 O ,~ “‘.0
790 2Q3 71,0 0.0 03 ,0 r5 ,03 03,0 (7,0 ~~~ 0,0 0.0 71 ,0
295 330 0,0 0,31 0,0 1.0 0 .0 0 . 0  7 3 , 1) 73 ,0 0.0 (3.0
30)0 305 0,0 ‘3.0 o,0 ‘0,1) “ ,() (3.7) ‘1.0 0 ,0 0,0 (‘.31
305 310 0,0 0.0 0,73 .7 rl .O 0,0 (‘1 .0 0.0 0.10 3.0
‘710 313 0,0 0,0 0,0 17.0 10 ,0 (‘1 ,0 0 , 1) 17,0 0.7’ ‘3.10
315 320 0,0 (.0 (1 ,0 1, 31 0 ,0 0. 31 “ .~~) 40 .77 0.0 0.0
320 325 0.0 0.0 0 ,0 ‘1.31 (3.0 0,31 (‘5 ,03 0.0 (3.17 r’ , 17
325 330 852 ,15 3.4 ,52 139 ,30 58.33 2 7 .75 9.71 3,73 i, 5~ (3.61 0,25
330 335 393 ,55 168,37 72,05 331,53 11 ,2” ~.85 2.’? 71.0’. (5 • 44 (3.79
.35 340 190,65 85 ,54 75,35 17.22 1, 71 3,~~’ 1, 5s O ,7~ (‘,37 31 .1..
340 345 0,0 0,0 ~~• 0 0.0 34.0 0’.0 1.0 0.0 0,40 (‘.0
. 45 350 842,94 35,,1 3 146, 88 61 ,7! ,‘6,O3 11 .05 4.72 2 . 0 ?  (1.87 ~

‘.38
350 355 392.3~ 153.41 68,07 24.36 17 .8? ‘..9 2.05 0.86 0.36 (.14
355 360 379 ,19 (‘15 ,26 87 ,1° 37 .73 (‘.5? 4.?’ .88 1 , 01 0.57 (‘.41

FIRS 1’ HANPI OV , I C
AP~PLIT uDE 1 7947.41 8247.65 3871,21 (86 6 , 4 5  °?6.78 475,(8 757,99 138 .21 78.43 4.5.917

P H A S E  2 . 10 ‘.11 ~,33 7,48 7,6’. 2 . B ~. ,‘14 3 ,26 3,44 3, 1’
( ( N  Hij’: 4$
SE COND $AH P’~1N1C
A MP LIT’.,OE 72 640.88 5885.59 7809.42 (37 9.32 698.38 165.2.1 197.36 110. 11 #3,32 37 ,44

PHASE /,2’ 7 1 , 1’. 3 .4 ’~ / , 6 (  ? , ‘(7 ,‘,94 ‘7 , 73 1 , / ’  ‘7~~44 ‘7 ,6(3
C T ’ . HOURS
‘WE (1.0i’~~’4 L I P ~I’ 
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LEEDS
G E OG RAP S- 4 1C LA T I T U D E  33.8? GE0GR~ PHIC LONC .IT’JOE • 358.45

AS V .LD ?SG. 8E1’A’ +1.6 +1, 4 .1.2 +1,0 .0.8 .0,s, .0.4 .0.2 0.0 -
~~ ,

0 3 190, 85 85,54 38,38 17.22 7.73 3,47 1.56 0.7o o. 3 (1,71.,
5 10 0.0 0.0 0.0 7 , 0 3  (‘3.0 (4~ 31 (3.0 0,0 10 ,”

10 13 186.53 87.12 40.69 19.00 5,88 4 , 7 5  1, 94 0 ,9~ r ,, .( ‘.2(7
15 20 71~~64,3’0 500.40 223, 16 97.89 43,00 18.91  8,31 3,68 1.62 ‘.7’
20 25 71427,7’ 673,67 319 ,171 152 .61 73.26 35,36 77 ,16 5,37 ‘.,ll 7 .02
25 30 444.73 2(4.81 104,42 57 .05 25 .12 12,44 5.20 3.11 7, 57 0.50
30 33 746,55 364,47 179.83 89,65 43.73 22.94 11, 76 s.7)~ 3,17 1, 751,
35 40 522.89 236.61 127 ,55 64.18 32.70 16,87 8.41 4.65 ‘.46 1 .3..
40 45 7024.20 500,06 248,61 125.9! 64.96 34.12 15.23 q,9~ 

5 , 4 5  3,04
45 50 1544.18 832.89 457.40 255.50 143.15 83,86 48.86 213 ,86 (7 ,27 i0. 3~50 55 997.26 562.93 320,38 153,84 7105,36 67,313 36,47 71.~~1 712 ,931 ‘T , ’Io
55 60 1634.37 690,69 345,77 774.1 7 80,46 46,93 25.19 13.84 7,78 4.48
60 63 141.27 87,61 5’.,08 34,89 22.37 (“.49 9,47 5.24 4.14 2.77
65 ‘VO 386,71 101.30 97 .05 50.90 21.65 15,56 9,06 5.45 3.38 2.13
70 73 784,36 367,40 174,11 83,82 41,23 ?1 ,735 10.971 5.93 3.39 7 ,071’
75 80 42.33 30.18 21 .54 15.38 134,99 7.Ss 5.63 4.03 2,89 2.347
80 83 27,55 20.13 714.71 703.73 7.86 “.75 “ .21 3,013 ? ,?e ’  7 .85
65 90 21,471 (5,58 ~1, 35 8,26 75.0? ‘.,39 3,20 2.3’S (.70 1 .24
90 95 15 .471 11.53 8,83 .5,46 ‘..84 1,52 ‘.77 2.04 1.53 (.1~
05 100 3,1) 2.64 ,9C( j,48 7,15 1 ,9Q “.70 ‘0 .5~. 0.4? 0.33
100 105 0.0 0.0 i),0 0.71) 0.0 0,3 ‘1.” 0.0 0.0 0 . 10

105 110 9,403 7,32 5.70 4.43 3,..5 ‘.89 ‘.09 1,63 ‘1 .2 7 ‘3 99
110 115 3 .713 2.44 i.~~0 1.48 1,1’3 0.0? 1.70 0.54 0,42 ‘ .33
171 5  120 6.?” 4.88 3,87’ 2.0~ 7.30 1,~~9 1.30 1.09 0.84 7 ,1,5
‘20 125 0,0 0.0 o .0 31 .0 (3.0 03.” “.73 73 .0 0.0 (‘- , 10
‘25 130 0,0 0.0 ~~0 0.0 (3.0 0.0 0.0 0.0 10,0 ‘3 ,0
130 ~3S 3,13 2,44 (.00 1.48 1,15 0.90 ‘3.~~0 0.54 0.42 (‘.33
735 1~~0 0.0 3.0 0.0 0.0 0.0 ‘1.0 2 .712 0 .0 7,,03 0,31
1 40 :‘.5 0,0 3.0 0,0 0,0 (‘7,7, (1 , 0 7 ,0  0.0 (5 , 0 r •1

145 150 0,0 0.0 (3.0 73.0 34,0 -0 ,0 0.0 0,0 (‘ , 71 0,7
150 155 0,9? 0.80 o, b7 0,58 0,66  ‘0 , 3 9  (‘~.32 0,?” 0.22 (‘,79
155 160 -73,0 0.0 0.0 0.0 0,31 ‘o.o 0.73 (3.0 10.1 0 ,7-
160 7165 (3.0 -3.41 (3.0 0.31 0.0 (‘.17 0 , ,’( -1 . )’) O , ’ 0 ,’
7165 1 70 0.0 0,0 0.0 0.0 0.0 (1 . l~ ‘0 ,0 ‘0 ,0 10 , 1 (‘71 ,7
1 70 7175 7),97 0.80 ~ ,67 34.58 0 .4 8  0 .3 9  ‘1.~~ ? 0 .27 0.22 (‘.19
175 180 0.0 0.0 0.0 (3.)) 0.0 - 1,0 0’ s - ’  0.0 (3.’ “~~~ 10

7180 183 0.9/ 0.80 74,67 31.56 (3.46 0,39 0,37 73 .2 ’ 0.22 (.I~~
165 190 0,0 0,0 0.0 0.0 0 . 0  0. 0 (3.0 17 .0 0,17 10 ,17
190 795 0,0 0.7) 0,0 0.0 o ,c ~ 0,0 ‘3.’~ 11 •0 0,0 “1 , 0
7 1 9 5  2 0  (‘ • 9 7  0.80 0,67 0.58 ‘3.45 0.39 .3� (1 .27 2.?2 (

~, 1,
200 2715 0.0 0,0 0.0 (1.0 0.0 0 ,11 0.0 0.0 0.~ (3.”
205 210 0,0 0.0 (5,0 10,0 0.0 17.0 0.’7 0.0 (l~~0 ‘3 , 10

2 10 2 7 1 5  0, 9 7  0 .80 0, 67 0 .55 (3.46 0 , 3 9  -1 .32 1, 27  0 , 7 2  7 .10
215 22 0 0.0 0.0 0, 0 0 .0  10.0 (7 .0 3,0 0 ,0  0 .0  ‘,0

220 225 0.0 0.0 ~,fl (3.0 0.0 0.0 0 , 1 (1 .0 0 .0 “( .40

225 230 (3.97 0,80 0,67 0,56 0,46 7),39 0,32 0.27 0.22 (71 , 1-1
23(1 235 0,97 0.80 ~•67 ‘1,56 0.46 0,3~ 

0,37 (7 ,2 ’ 0.,’? 73 ,79
235 240 0.0 0.0 0.0 17,0 0.0 0.0 0.0  0 . 0  0 .0  10 .0

24.0 243 0,0 0,0 73.0 ‘7.0 10,0 0.0 fl,l 0.0 0,0 (‘,0
2’. 250 0 , 9 7  03.80 n,67 ‘( . 56 1.46 0 . 3 9 1.32 (3 .27 0 . 2 2  0’ ,(Q
250 ?‘.5 0,0 0,0 0.0 0.0 0.0 0,0 73,’) 0,17 (‘1 ,0 (3.7)
2~~ - 6 0 0, 0 0,7) 0,0 31,0 (3.0 3.7, 0,’) 0,0 0. 0 (3. 71
760 265 41 .0 0.1) 0,0 0.0 n,rs )‘~,17 717 ,1) 0,0 (‘.0 31,1)

‘65 2 ’( ’  0.0 0.0 0,0 0.0 03 .0 0,0 (3. 717 0.0 0,0 (‘ .31
270 .71’S 0.0 0,0 0,0 (5,0 (3.0 0,0 (5.0 0.0 17 ,0 71 .0
275 ‘87 0.0 0 .0 0,0 (‘.0 0.0 1.0 10.~ 0.0 0.0 ~3.31
2 8 0  . 8 5 0 ,0 0,0 0.0 1.03 0.0 0. 0 17 ,1 715 ,7, 0 , 0 (‘I , 10

285 /9(7 0.0 0.0 0.0 3.3) -3.0 0.0 10 .2 1  77.0 0,0 0,0
‘90 293 0,0 ‘3.73 ‘7 ,0 0,0 40 ,0 0,0 0 ,0 0.0 0.0 (71 ,1’)
295 3 17 0,0 (3.0 0,0 ‘7,0 (‘3.0 0,0 73.0 0,0 0,0 (‘.0
300 ‘3(5 0,0 0,0 3.0 0.-’) ‘1 ,10 0.0 (5.0 0.0 (1 ,0 0.40
‘1115 5(73 0. 0 0 , r~ ‘1 ,0 (7.0 17 .0 0.0 0.0 0,0 0,41 0 ,0
17 1 0  1 7 1 5  (1 , 11 0, 0 0 , 1’( ‘4 , 0 0 ,0 0, 31 “1 ,0 0, 0 0.17 “.0
‘1 :5 3,~ 

(~~, ‘7 o,o o, 0 11.0 17.0 0,71 ‘0 , (’l 0.0 ((.0 0,0
3~ 0 325 0.0 ‘(.1) ‘0,0 (1.0 ‘.0 3~ 0 0.0 10 ,0 (7 ,0 17 , 0
3 2 3  37” 0,(~ çj,0 n ,C7 (3. -) (3.0 (3 •3 4  73 ,0 17,0 0,0 (‘.0
330 34’, 393, 56 j55~~37 ~, ‘ .05 30,4,3 (1,20 3 , 6 5  2,4.2 1. 04 1 , 44  (.19

~15 
~“O 1971,6’ 8’..54 38 .18 1’.?? 7. ‘3 ‘1, ..’ (.56 0,734 0 , 3 7  (

~,1’.3431 l..’3 0.0 ‘.03 1,0 o ,rS “ .0 10,0 0,73 0 .0 0 , 0 10 , 17
14.’~ )‘(1 ~6b ,53 5 3 . 7 1 2  4 .573 79,7371 8.58 4,15 1,~~4 0,9~ 0.4.2 (0 ,?’
35’1 3~~ 7198.63 3: .‘1: 1..’~” 7,,, 14 ‘- , ,‘ ,‘ ,‘ ,5? 7 .1 1 ‘0.4 7  (1.2(1 (‘ .318
35 5  360 ,379•’( 7 ‘S .,’e,  8 7 , 1 4  1” ,’” 7 3 . 5 7  9 , 7 5  1.135 (.87 0,137 (3..,’

( ( p S I  WAR 7IC’, 7 1
A ” P L 1 T  ( 7 7, 77352,27’ ‘ S ’ 7 b , 3 1 4  2R , .30 (-.‘.‘ ,‘)f~ ~~~~~~~~~~ ~~~‘,$7  225, 33 727 .’Vb 1’..3” “.29

PHA SE 2,” ’ 3.5’ 7,6’ 7, 14 ‘.93 3,18 3.2k 3 .4 2 3.61’ ‘3.80
C I’ i H O _ P S I
SECON O HA+” L ,~.I,,
, “P L I T ~~DE 4 ( 5 3 . 5 , ‘.3/(1,7’~ 2 1 1 4 .53 1141,I~ 

‘ ‘R...5 337.53 7$4, ’’ l405.3~ 57,6’ (1 ,13’
,‘ ,‘‘ “ ,,, ‘ •,‘75 3 ,43 ‘, 1 7  1,fl 3.2’ 3 , 19 1, ’? 3.”’

I T S  HO PS
‘kE 

~~~~~~ ~~,M ( ’  ‘P ‘. 7 1 5  IA , ~3’ ( ’ ’ - 5 130,07 17.’,

I - - - - _ - ‘--- --~~ - ‘ - “ - ——‘—-~~“ '‘-‘- ~~ --~~~~~
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LEEDS
G EUG RAP HIC LAT ITU D E ‘ 53.8~ GEOGRAPHIC LONGITUDE • 3 5 8 . 4 5

ASY,LUNG, ,’BETA . 41.6 .1.4 .7. 2 .1,0 .0.8 40. 6 .0.4 .0.2 0.0 —0.2

0 5 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0,0
3 70 0,0 0.0 0.0 (7.0 0,0 9.0 1,0 0.0 7,,0 0 , 77

710 715 186,53 87 .12 40.69 19.00 5.88 4,75 1, 94 0.90 0.42 0,717
73 20 186,5,3 87,12 40.69 19.00 8.88 4,75 1.94 0,90 0,4? 0,20
20 25 843,58 470,76 209.29 104.33 52,33 26,23 73.19 6.64 3.35 1,69
25 30 254,09 129.33 66.04 33.83 17.39 8,97 4.6’ 2.4’ 1.26 0.66
30 35 549,93 281.56 744,87 74.91 35.92 20,32 70.65 5.67 2.~~7 1 .38
35 40 323 ,96 171,22 90.47 45.09 25.72 13.84 7.’.9 4.08 2.24 1.23
‘.0 45 440.00 246.75 138.79 17.56 44,04 25,00 14,25 8.16 4,69 2,7!
45 50 1353.33 747.35 479,03 238.37 137,42 80.19 47.30 28.17 16,91 10 .22
50 55 997,2~ 562,93 320.38 183.54 106,36 82,03 36,47 21,61 12.90 7.7o
53 60 850,16 444,78 235.34 126.11 69.33 37,8? 21.21 12.70 7,03 4.15
60 65 141.22 87.61 54,98 34.89 22.37 14,49 0. 47 6 . 2 4  4 . 7 1 4  2,77
63 70 192.08 108.39 62.09 36.16 21.44 72,94 7.96 4,93 3.17 2.04
70 75 396,78 196,40 98.65 5Q.5j 26,52 74.35 5.04 4.68 2.83 1.77
75 80 42,33 30.18 21,54 13.38 1 (7,09 7,55 5,63 4.03 2,89 2.07
80 85 27.55 20.13 14,77 10.75 7,86 5,75 .21 3.08 2.26 1,6’
85 90 27.47 15.58 11. 33 8.26 6.02 4,39 3.20 2.33 1.10 7 .2’.
90 95 75,4( 11.33 8,63 6.46 4.84 3,62 2.72 2.04 1.53 1.75
95 100 3.71:s 2.44 7,93 1.48 71 .15 0.90 10.70 0.54 0.42 0.33

100 105 (1.0 0.0 0.0 31.0 0,0 0,’) 0.73 0.0 0.0 0.0
105 110 ~.40 7.32 5.70 4.43 3,~.3 2,69 2,09 1,63 7,27 0.99
110 7115 3.11 2.44 1.90 7.413 1.15 0,90 0.70 0.54 0.42 0.33
115 120 6.27 4,88 3,80 2.96 2.317 1,79 71 .39 1.09 (3.54 0.66
(.20 125 0,0 0.0 (3.0 (7.0 (7.0 41.0 0.0 0.0 0.0 0 .0
725 7130 0.0 0.0 0.0 0.0 77,0 0,0 (3.0 0.0 0.0 34.0
7130 135 3.13 2.44 1,90 1.48 7.15 0.90 3,7~ 0.54 (1.42 (1,33
135 140 0.0 0,0 0,0 0.0 0.0 0,77 0.0 0.0 0.0 (.0
740 7145 0,0 0,0 0.0 0.0 0.0 0,0 0.0 03.0 0.0 0.0
145 150 0.0 0.0 0.0 0.0 41.0 0,51 0,0 (3.0 0.0 77.0
750 155 0.97 0.80 0,67 0.56 0.46 0,39 0.32 0.27 0.22 0,19 7
1~~ 7160 0,0 0.0 0,0 0,0 0,0 0,0 (3.17 0.0 0,0 0,0
160 163 0.0 0.0 0,0 0.41 0.0 0.0 0.0 0.0 0, 0 (71 ,0
165 170 0,0 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0.”( 0.0
170 1, 75 3,97 0.80 0.67 ‘1.56 0.46 (1.39 “~.32 0.27 0.22 0,79
175 7180 0.0 31.0 0.0 0.0 11.0 0,0 ‘0 .0 0.0 0,0 0,0
180 1,85 0,97 0.80 0,67 0.36 31,46 0.39 ‘.37 0.27 0,22 0.19
185 190 0,0 0.0 0.0 0,0 31.0 0,0 0.0 0,0 0,0 0,0
7190 7195 0,0 0.0 0.0 0.0 31 ,0 0 ,31 “ , l 0.0 0.0 0,0
195 200 n ,9’ 0,80 0.67 31.56 (7.46 0,39 0,32 0.27 0.22 33.19
200 2175 0.0 0,0 0,0 (5.0 0.0 (3.0 0 , 03 0.0 (3 ’1 0 (1
205 210 (3 ,0 0.0 0,0 0.0 0.0 0.31 11.0 0.11 (1,0 ‘.0
770 215 0.9’ 0.80 0.67 0.56 0.46 0.39 0.32 0 .77  0 . ?? 0 . 1 9
215 220 0.0 0.0 0.0 0.0 0.0 0,7, 0,1 0.0 0.0 0 ,51
270 225 0.0 0,0 0,0 0.1) 31.0 0.0 0,0 0 .0 0 . 0  0 ,0
225 230 0.9’ 0.00 O•67 0.56 0,45 0.39 0,32 0,27 0.77 10 ,(9
230 235 0,9’ 0.80 0.67 (7,56 31.46 0,39 0,37 0.27 0,22 0.19
235 240 0,0 0.0 0.0 0.0 0,0 0,7, 0.’0 0.0 0.0 0,0
240 245 0,0 0.0 0,0 0.0 31.0 03 ,0 0.713 0.0 0,31 (5,0
245 230 0,9’ 0,90 0.67 17.56 0.46 0.39 0 ,32  “3.27 0,22 0 ,19
250 255 0,0 0.0 0,0 (1 . 0  0.0 0 , 0  13.0 10,0 0.40 0.0
255 260 0.0 0,0 0.0 0.0 0.0 0 ,0 10,11 0,0 0.0 0.31
260 265 0.0 0,0 0,0 0.0 0,0 0,0 (1, 10 0.0 0.0 0 ,0
265 270 0,0 0,0 0,0 0,0 0.0 0.0 0,0 0.0 (5, 1) 1” , fl
270 273 0,0 0.0 0,0 (5,0 0,0 (3.0 “,O 0.0 0,0 0,0
275 280 0.0 0.0 0,0 0,0 (3.0 0,71 0,0 0.0 (1,)) 0,0
780 285 0.0 0.0 0.0 0.0 0.0 0.0 (7 ,0 0,0 0.0 0,0
255 290 0.0 0.0 ~,0 0.0 0,0 0,0 31 ,0 0.0 0,0 (1 ,0
290 203 0, 0 0.31 0,0 0.0 0.0 0.0 (1.0 0,37 0.0 0,0
795 300 0.0 0.0 0.0 0.0 0.0 0,0 0 ,0 0.0 0.0 0,0
300 305 173.0 0.0 0,0 (1.0 0.0 0.0 0.0 0.0 0,0 0,0
305 310 0.0 0,0 0,0 11.0 (1.0 0,0 0.0 0.0 0. 11 0 , 7’)
370 315 0.0 0, 0 (3.0 (1,0 (1,0 (5,0 0.0 0.0 0.0 0.0
313 3,~ 1’ 0 .0 0.0 0 ,0 0.0 0.0 (7.0 0,73 0 ,71 0,’0 (3,0
320 323 (3.0 0.0 0,0 0.0 1,0 0,0 1 ,71’ 0.0 0,0 (3.31
325 330 0,1) 0,11 0,0 0.)) 0.0 0,17 (5~~ ) 0.0 0,0 0,0
30 335 0.0 0.0 0.0 (5.0 (1.0 (1,0 0,2) 0.0 0.77 17 ,33

335 34Q 0.0 0,0 0,0 (3.0 0.0 0,31 0.0 -‘4 ,41 0.0 (‘.40
340 345 0.0 0.0 0,0 0.0 0.0 0,0 40.0 0.0 0.0 (‘,0
145 350 186.53 87,1 2 417.69 19,00 13.88 4.75 7 .94 17.~~0 0.42 0.20
330 355 0,0 0.0 0,0 0.0 17,1) (7,0 0,0 0.0 0.0 0,0
355 360 152,88 89.80 44.10 21.66 131,64 5,22 7.57 1.76 (1 , 62  ~~~~~((PSI HARMOSE C

AMPLIT U DE 6798. 94 36 77 .08  79 56 , 9? 1073.44 50313,44 319.36 195,88 1(5.(7 68.90 4.1 .98
PHASE 2 , 89 7 , 95 3,0* 3.7? 1.22 3,33 5.’6 3.59 3, 95 .07

‘ 7p, HOUPS-
SECOND NA7~M :p-dC
AMPLIT UD E ~719,09 3074 .95  1669 .69 9 (9 ,~~’ 5(3,90 291,13 168,30 9 8, 72 58,90 35, ’15

PHASE 2, 92 2 . 98 3, 05 3 . 7 1 3  1 .21, 3.3 (1 1,40 3,4 1.6? 3,7,,

( ( 9 4  H01,j R $ 1
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LEEDS
& ECCI4APU1 C LAT ITUDE • 53,82 GEOGR A PHI c LONG ITUDE • 3 5 5 .4 5

A SY,LOt~G,.5ETA . + 1 . 6  +1 ,4 ÷1.2 .1,0 +0.8 ÷0,6 .0.6 +0.? 0.0 —0.?

0 5 0,0 0.0 0.0 0.0 0.0 0.0 17 .73 0.0 0,71, (‘.0
5 10 0,0 0.0 0.0 0.0 (3.0 0.0 0,71) 0,0 0.11 (‘.0

70 715 40.0 0,0 t, ,0 0,0 0,0 ‘0 ,0 1,0 0.0 0.0 (3.34
15 20 0.0 0.0 ((,0 0.0 17.0 0.0 0.0 0.0 0.~ 0.0
20 25 291, 32 753.03 81.39 42,23 27.18 11.65 6,12 ~,72 1.69 1,89
25 30 71 .23 39.53 21,94 12 .17 6,78 ~,75 2.08 1.75 0.64 ~ .3630 35 3b3.’.~- 194.44 104 ,18 55.70 30.04 16.17 9,lp ,7~ 2 . 5 5  ‘ .39
35 40 143,10 87.41 46,36 26.43 15 .08 8.8? 4.93 2.8? 1.62 (1,03
40 45 ‘.40.00 246,15 138.19 77.86 46.04 25,00 14.25 13 .16 4.69 2,71
45 577 797,6? 483,31 293.55 (75,70 109.01 66,88 40,86 25,10 15,45 9 ,53
30 35 874.4 . 473.12 276,27 162 .18 95,72 Ss.8I 33,90 P’3.35 12.28 7.4’~
55 50 480.7~ 267.86 753.55 55.45 49.0? ?8.45 16 .71 9,94 5.98 3.6’
60 65 1,4 1 . 2 2  8 7 . 6 7 1  5~,, 98 3~, .5Q  2 ’ .37 )~,, .,U 9.47 &.2~. 4.14 23.”
65 737 192.08 1”8,39 62.09 36.16 2 7 1 , 4 . 4  12.94 ~~~~ 4.98 3~~717 2.04
70 75 27,4” (9.48 13. 85 9.85 7.00 ‘..98 3.54 7.52 1.79 1.27
75 80 42. 33 30 . 18  2 1 , 56 1 5 . 3 8  1 1 0 , 9~ ‘,86 5,63 4,03 2.89 2,07
80 85 77~ 55 7303.13 71’ .,771 10,7’ ‘.85 ‘~.‘5 “ .2 1  3 .09  2 . 2 6  1 . 65
85 90 21.4: 15.58 11 . 35 5.26 ~.O2 4,31 3.20 2,33 i. 7o 1.24
90 95 15.471 11 ,53 ~.61 s..’~ 4.9 ’.  3. 6 ?  7 , 77 2.04 1.53 7.15
95 100 3.12 2 . 4’. ~,9Q 1.48 7 .15 73.91’ ~.7o 0,54 0.42 0.33
100 103 0.0 0.0 -71 ,0 0.0 0.0 1,0 13.0 0.0 0.0 0,0
7105 110 9,40 7.32 5,773 4.43 3,45 2,69 7.09 1, 63 1.27 0.09
110 115 3.13 2,4k 1,~~0 1.48 1 .15 0.90 0.70 0.54 0.42 0,33
115 7120 6 ,2”  4,58 3,80 7.96 2.30 7 , 70 1.39 1.09 0.84 0.66
120 125 0.0 0.0 o.0 0 .0  (3.0 0.’) 0,0 0.0 0,0 (‘.0
125 130 0.0 2~~ r) ~,0 0.0 0 .0 0 .0  0.0 0.0 0.0 0,0
7130 133 3 .11 2.4’. i.90 1.48 1 .15 0.9.) .1 ,733 0.5g. 0,42 (‘.33
1,35 140 0, 0 0.0 0,0 0. 1)  (7.0 0.0 0.0 0.) 0.0 0, 3’
1 40 7145 0.0 o.o 0.0 -1 ,Q 3 1 ,0  0 , 0  ‘3.0 0.0 0.0 (3.0
14 3  150 0.0 j , 73 0. 715 0.0 31 .0 0, 11 (3. ’) 0.0 0,0 (3.0
7150 7155 ~7 .97 0.80 (71,8’ 0,56 0.46 0.39 ‘3 .32 (3. ??  0,22 (‘.19
~55 160 0,0 0.0 ,0 0.’3 ‘1.0 0.0 0.0 0.0 o.~ 

0 ,0
7160 7165 0,0 0,0 o,0 0 , 0 3  ‘3.0 0,11 17.0 ‘0~~0 0,’) 0,0
71 63 1’O 0.0 0.0 0,0 0.17 34.0 0.51 0.0 ‘4, 0 (3 .0 0 .0
7170 175 fl,9? 0,80 (.67 ( 1 , 5 6  0 , 4 6  ~,39 0 ,37 0,27 0.72 7 •19
~75 1,80 0, 0 0.0 0.0 41.-) 51,0 0 .0  0~~C( 0.0 0,’0 (‘.0
150 185 0.~~’ 0,871 o , 67 0,56 ‘0,46 13.39 0 , 32  0.27 0.22 0,19
185 190 0.0 0.0 0.0 0.03 0.0 13.71 17.03 0.0 0.’~ (3.0
(90 7195 ‘3.0 0,0 1.0 “‘.0 0,0 0.0 0,0 0,0 0,0 (71,0
195 2100 03.97 (3.80 .67 1.56 1.48 0.39 0 .32 0.27 0.?? 0.19
200 205 0.0 1,0 o,0 1,’) ‘1,0 0 . 0  0.0 31.0 0.0 0,41
205 210 0 .0 0.0 .3.0 (1 .71) 1.0 0 .11 0.0 0.0 0.0 0.0
271 0 2.5 ~ .97 0.8(1 0.67 (1.56 3.46 0,39 “.32 0,27 (1.22 0.19
2 71 5 220 0.0 0.0 -71 ,0 0.’) 13.0 1,0 “ .17 0 ,0 0.0 0.0
220  225  0, )) 0 .0  (‘3.0 (1.1 1.0 0, 0 (5. 0 0. 0 0 .0  0 , 0
723 230 0~~9’ 0.80 1,67 0.56 0.-.~ 0.39 0.32 0.27 0.22 (1.19
230 235 0.~~’ 0.8( ),67 0.56 (1 ,46  0 .39  rS .37 0,27 0,22 0,1,C
733 2”0 0.0 0.0 1.0 17.0  0 . 0  ‘ .0 0, 1) 0 ,0 0 .0  0 .0
240 245 0.0 0.0 0.0 (1,1 0 .0  ‘3.0 0.0 0 ,0  0. 0 0 , 0
245 250 0. 9 ’  0 . 9 2  ) , 67 (5.56 0 .4 8  0.3’) 0 ,37  ( 1.27  0 . 72  30 , 19
250 .71)5 0 .,) o. ’0 03,0 7.0 0.0 0.0 0,’0 0.0 3 0 , 0 0 .11
255 260 (1 ,0  0 .0  1.0 0 .0  0 . 0  31 .0  0. 0 0.0 0.0 ‘0 .0
260 26 5  0 . U  ‘1. ’ 0,0 0.0 0.0 .1.71 1.0 0.0 0.0 0 , 0
765 270 0.0 0 .0  0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0
270 .71’S 0.0 0 ,0  o.0 1.0 33.0 0,0  0 . 0  0 .0  (3.1 11.40
275 280 (3.0 0,(~ (5, 0 0,1) 0 ,) )  0 ,0  0 .0 0 ,0  0 ,0  (‘ .0
‘50 255 0.0 0.0 0.0 0.10 0,0 0,51 0, 711 0.0 0.0 0.03
255 ?‘~ 7 11 0.0 0.0 0. 0 0 . 0  0 . 0  (3.71 (5 .0 0 .0 r . 0 0 . 0
790 2~~5 0,0 03.0 ((,0 0 . 0  0 .0  - 17 .0 1,0 0,0 0,0 (“.0
2~~5 320 0.0 0,1 1. 0 0.0 17.0 0.0 0.17 0.0 0.71 0,0
3 730 3105 0.0 0,0 0,)) 0.0 17 .0 (1.0 ~ .0 0,0 0.0 (3.10
‘~65 3 7 1 0  0 .0  0 ,0  o .0  ‘0.0 0 .0 0 . 5 1  1,0 0.0 0. 0 11.0

~ i ”D 3 13 0, 0 10.0 (.0 0,17 0,0 0,0 3.0 0.0 (‘,T) 10 ,0
315 3/O 0 .0  1 0 , 0 ~~, 0 (‘ .0 (3.0 ‘3.0 1,17 0.11 1),”) 11 ,0
320 3 73 5 0.0 1,17 0,0 0.0 37.0 0,0 0,0 0.0 (3.0 0,0
3~~5 31 ( 1 ( ‘ .0 (3.0 ‘3.0 1.0 -. 0 ‘0 .0 1 ,0 0 , 51 0.03 0 ,0
330 ~~~ 17 ,0 0.0 0,3) 0.71) 0.0  (5 .0 ~~~~ 3.0 (~,0 (‘.0
135 3’. 0 ‘0.0 0, 0 0 , 0 1.0 ‘0 , 17’ (3, 0 . 73 0.0 0.0 ‘0 ,0
3~~0 1~~5 0.0 0.0 ~ ,0 0 . 1  0,0 0, 17 1, 17 0.0 (0 . 0 (3.11
345 751’ 0 , 0 711 .0 0 3 , 0 0.0 (1,0 1.0 1 , 17 0,0 0. 0 1.0
3’,l (~~ ‘1 (1.0 3 ,0 0 , 0 51, 1 0,0 ‘.0 0 ,’0 (‘3,0 0,0 (71,0
355 35(1 n ,0 .1 ,31 0, 0 (‘71, 0 13.0 (3.0 ‘, 71 51.0 0. 0 0.0

F IRS1’ HAR ~’[Jt, (C
AH~~LI1’,~0(’ 3 7 1 7 5 ,9 - ) ,- 7 ’7 , 15 ~26’~,B’  743.83 - . 4 1 . 0 ?  264.2~ 160 .70 9O.1~ 60.81 38.15

3,2’ 3 ,171 3, 1’ 1 .43 1.51 1,59 3.69 l , R (  3 . 03 4 . 17’
717.  H~ 1)’,

.E( O”.D H~~~~”71JN R
1’IPLI’3.OL 7483.). . 003,84 11 61. 56 679.86 ‘.00.24 238.20 143.19 5b,~~

Q 53,45 33.23
‘ 3 . 2 ”  3 .79  3 , 3 3  3 .35  ‘3, 4 ,  7 ,57 1, 5 5  1. 5 7  1,~~5 1.8 5

3 ’ . H7171,, 5 5 ’
‘HE ~, P 7 ( - 7 1  , : “ 7 1 T  FUR 3.-i S c LAT ~~L’1. 1’ 79 .2 ( 1 3W
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Du LU
GEOGSAPNIC LATITUDE • 63.00 GEOG RAP H IC L0’~G 1TU0E • 25 .42

ASV.LL)NC,,’BE’rA . .1.8 +1,4 +1.2 +1 .0 +0,5 .0,6 +0.4 +0,2 0,0 —0.?

0 5 9356,05 2874.02 884,93 273.14 84,52 26.22 8.15 2,54 0.79 11 .25
5 10 4740,98 71054.40 588,91 21 1,97 78.06 29,35 1.,28 4.44 1.79 ‘‘ .“

715 2622.00 902.16 312.82 100.44 38.67 13.92 5.00 1,83 C.68 0.26
15 20 195.45 84.81 36.80 15.97 6.93 3.01 1,30 7.57 (.25 0 .11
20 25 189,21 534.89 39,09 17.09 7.67 3.44 1,54 0.69 0.31 0.1’.
25 30 2599,40 797.91 250.03 80.64 27.01 9,48 3.50 1.36 C.56 0.24
30 35 6140,61 ~043.29 683,01 229.38 77.40 26,24 8.94 3.06 1.05 0.36
35 40 10675.51 36C1.10 1237 ,48 434.01 157 ,02 58.51 22,50 9,07 3,79 1.6’.
40 45 12494.08 4426,81 1607.46 599.26 229.69 90,60 38.80 15.40 6,63 2.0.,
45 50 791.23 358.26 163.63 75.44 35.13 16.53 7,87 3.79 1.85 0,9k
50 55 7502.48 684.90 318.00 150.52 72.67 35,77 1 7 ,9’. 9.1 5 4,75 2,50
55 60 520.34 292.05 166,671 96.44 56.55 33.53 20.06 12.10 7.35 4.48
60 65 145 ’,33 803.97 45j,35 257.33 148.72 86.99 57 .’? 30.59 18, 47 11.2 0
65 ‘70 7017 ,713 2537,17 889.15 336.61 141.28 68,57 34.89 19.86 11. 05 7.46
70 (5 3750,9+ 71598.45 70~~,20 325.01 159.1’ 82.64 45 ,67  26 , 74 16, 46 3 0 . 5,
75 80 727.83 348.19 170,82 86.54 45.6711 25.16 14 .58 8.88 5,67 3.7~-
80 85 776.78 390,40 197 ,82 101.34 52,68 27,94 15 .22 8.57 5.03 3. 0’)
85 90 574,79 260.33 110, 74 34.81 25.81 12,56 6,44 3.54 2.13 1.40
90 95 2056.93 3018.88 3’)2.41 152.07 ~0.52 /3.70 9,74 4.24 2.03 1.10
95 7100 7086.35 .238.52 7 (5.19 232.33 77,33 76.65 9.63 3.69 L.~~1 0.07
100 105 0.0 0.0 J,0 0.() 0.0 7 3 , 0  0 , )  0 .0 0.0 0 .0
105 110 191 , 4~ 89.13 43.77 21.511 10.56 5.79 2.55 1.25 0.61 (3.30
110 1715 0.08 0,07 0.07 0.778 0.06 0.05 0.03 0.04 0.04 (‘.0’.
1715 120 185,5’) 86.89 40,78 19.22 9.14 4,42 2.21 1.16 0.06 0.42
120 125 0.15 0.14 3.13 0.12 0.11 3,1.1 ‘.10 0,09 0.08 0.07
125 130 189.21 94,89 38,09 17.09 7,67 3,4-. 1.54 0.09 0.31 0.14
130 135 0.0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
135 140 195.45 84.81 38.80 15.97 6.93 3.01 1.30 0.57 0.25 0,1 71
140 143 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0,0 0.10 (“ .0
145 7150 195.14 82.29 34,70 14.63 6.17 2.60 1.10 0,46 0.20 0.08
150 153 0.01 0.01 0.07 0.01 0.01 3.01 0,07 0,01 0.01 0,05
155 100 194.26 79,89 32.80 13.5 1 5.56 2.29 0,94 0,39 0.16 0.07
160 165 0.0 0.0 0.0 0.0 0.0 ‘0.0 0,0 0.0 0,0 (3.0
165 170 0,0 0.0 ~,0 0.0 0 . 0  3.0 0.0 0.0 0.0 0.0
s70 1,75 651,4’, 282.03 105,3~ 42.39 17.05 8,85 ‘.76 1.1) 0.45 0,18
7173 180 0.0 0,0 (0,0 0.0 0.0 17.0 0.71) 0.0 0.0 0.0
180 185 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0 . 0  0.0
185 190 0,0 0.0 0.0 0.0 0,0 ‘),0 0.0 0.0 0.0 0 , 0
190 193 73,0 0.0 0 .0 0.0 0.0 0.0 0.0 3.0 0.0 11.0
195 200 0,0 0.0 0.0 1.0 0.0 0.0 0 .0  0,0 0,0 0,0
200 205 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.17 0 . 0
205 210 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0 .0
210 215 0.0 0.0 0.0 0.0 0.0 0.0 (3.0 0,0 0.0 0,0
215 220 0,0 0.0 (3.0 0.0 0.0 0,0 0 . 0  0.0 0.0 0.0
220 22 5 0, 01 0.01 0.01 0.01 0.01 0.01 0.01 1.07 0,01 0.01
225 230 1 613.1 1 542.17 217.38 79.80 21,2~ 10.75 3.95 1.45 0.53 0.20
230 235  0, 0 0 .0  0, 0 0 .1  0 . 0  0,0  0.0 (71 .0 0 .0  0 ,0
235 240 0.0 o.o 1,0 0.0 41.0 0.0 0.0 0.0 3 3 . 0  0,0
740 245 0.01 0.01 0,02 0.02 0.02 0.02 0.02 0,0? 0.02 (‘.02
‘45 250 0.0 0,11 0.0 0,0 0.0 0.0 0 .0 0, 0 0 . C ~ 0 . 0
250 255 223 2. 59 739 .98  2 4 5 , 26 8 1 . 29  26 . 94 8,9 3 2 . 96 0 .98  0 .33  C . 1 1
25 5  280 “3.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
260 265 22 9’,,91 75 1. 1 3 220,36 65.28 77.16 6.56 2.03 0.61 0.20 0,Oô
265 270 241’,.28 7 (1.46 209 ,66 61.79 18 .21 5 ,37 1.5 9 0.47 0,15 0.05
270 275 0.0 0,0 0,0 0.0 0.0 0 .0  7,0 0.0 0,0 0,0
775  280 0 . 0 0 . 0  0 ,0  0 . 0  0 . 0  0 . ( )  (3 .71 ’ 0.0 0. 0 0 .0
280 285 0,071 0 . 7 7 1  0, 01 0 .01 0 ,0 1 0 .11  0 .0 1  0 , 0 3  0 .0 1  0 .01
285 290 0.0 0.0 0,0 0.0 0.0 (5.0 .1 .0 0,0 0.0 (‘.0
290 2 95 0.-)s 0.01 9,01 0.01 0,01 0.01 7.31 0.01 0.01 0.01
295 300 0 . 0  0.0 0.0 0.3) 0.0 0.0 3,0 0,0 0,0 (3.0
300 3(15 0,0 0.0 0,0 (3.0 0.0 0.0 0,0 0.0 0.0 (71,0
305 3 10 0,0 0.0 ~,0 3.0 0.0 ((.0 0.71 0.0 0,0 11.0
310 315 0.0 0.0 0,0 0.71 0.0 0.0 1,0 0,0 0.0 0,0
313 320 0,0 0,0 o,0 0.0 0.0 0.0 0.) 0.0 0,11 (3.0
320 325 0,0 0,0 1,0 34.0 (3.0 0.0 0.0 0,0 0,0 0,0
325 330 0.0 0.0 3.0 34.0 (3.0 17,0 17.’1 0.0 0.33 0,0
330 335 0,0 0.0 u.0 ~.0 0.0 0.0 17,0 0,0 11.0 0,0
33 5 340 0 ,0 0.0 0, 0 0. ’) 0 ,0  ‘1.0 (1, 11 11,0 0, 10 0 . 0
340 345 ~~~~~~~ / 7 5 4 , 74 89.’.6b 791.16 95 ,6(1 31 .61 30.5? 3.53 1 .1 9 0.40
343 350 l~~36.37 5(1,02 209,75 86.5(1 35 , 7 1 ,  5 4 , 75 6 .111 2.52 1.05 0.43
350 3 5 5  189 , 2 5’..89 38. 09 1 7 ,09  7 . e ~ ’ 3 ,’.., s . ”’. 0, 69 0 .3 .  73 ,1’,
355 ,360 155 .1.’ 86.66 40.38 15,55 13 .57 4 .3 1  .“;‘ 0. 930 ( 71 . 4 2 (3 .2o

71 c I R S T  NAH7ICN IC
A ’ .PLIT1,~DE 55505 .1”2 -%?33.56 5595 ,30 3364.3(1 1407.44 6’44,2~ 308 , 40 160.9s 89,311 “2,24

PHASE 0 , 61 0 , 78 1.00 3.25 1.5? (.8’) 3.’” 2.773 2,46 2 .671
II’. HO’.R,

~EC0NU M4KMLN3.~AMP LI T L ,O E 4 3 2 2 8 . 9514 5C0, ’ .U 3 5 ’ 7 i .98 2 7 3 4 . 5 3  969.71  457 ,9’) 234.85 129.05 74,94 43 ,4 (
PHASE 71. 01 1 ,1 7 1, 33 1.51 i.7e~ ~~~~~ .‘.‘I 2 , 3 9  7 ,5 ’. 7 ..”’
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GEGG P~~P - I (  LAT ITU DE - 65,00 GEOGR A PHIC 3.11 17-70 11001 25 .42

A S Y , L O N G , ,5E 7 A ~ • i , 5 +1 , 4 ~1.2  + 1 , 0 + 0 . 8  ÷ 0, 6 .0 .4  •0.?  0 . 0  — ( ‘ .2

0 5 0.0 0 .0 u , 0 0.0 0.0 .) ,0  0 .0 0 ,0 0 ,0 0 .0
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P l C DU M ID I
GEOGRAPHIC LATITUDE • 42,93 GEOGRAPHIC LONGITUDE • 0.25

A S V .L C5~G , , B E 7A.  • 1.6 .1.4 .1.2 .1.0 .0.8 .0.6 +0.4 ~O.2 0.0  —o .:

0 5 0.0 0.0 0. 0 0.0 0.0 0.0  0.0 0.0 0 ,0  0, 5~
5 10 0 ,0 0.0 0, 0 0.0 0.0 0.0 0.0 0. 0 0.0 0, 0

10 715 228,714 115,86 59.61 31.21 16.70 9.18 5.20 3,05 1.85 1.16
15 20 208,48 97 ,37 4 55 ,46 271 .24 9.92 4.63 2.16 1,01 0.47 0.2?
20 25 33 ,0 0.0 0.0 0.3) 0.0 0.0 0. 0 0, 0 0. 0 33 .0
25 30 627 ,77 258.27 141 .80 67.45 32.10 15.29 7.29 3,47 1.66 0,79
30 35 369.82 167.06 94,73 48,02 24.37 712.38 6.30 3.21 1.64 0,83
35 40 578 .3o 264 .43 140.20 69.26 34.29 17.0? 8. 46 4 , 2 2  2 . 1 7 1  1, 06
40 43 528 .84 270.59 138. 6 71 71.07 36.48 7 1 5 1 , 7 4  9,64 4 . 96 2 .5 6  1. 32
45 50 364 ,65 184.05 93. 58 47.93 24 . 73 12.65 6,73 3.34 1,68 71 .00
50 55 8712,1;’ 455.16 2 13 . 3Q 7 1 1 0 . 1 4  5 7 . 7 1 5  29 .60  15 . 62 8 .2 7  4 . 3 5  2 . 3 7 1
55 60 365.34 192.32 101.87 54.30 29.12 15.72 8.53 4,86 2.56 1, 4 7 1
60 65 758,24 397 ,74  209. 40 111.06 59 . 2 5  3 1.79 17 .15 9.30 5.07 2 . 75
65 70 783, 99 393 .15 198.39 100.60 51 ,59 26.62 13 ,85 7,77 3 .855 7.08
70 75 463.34 257,70 143.771 60.36 45,06 25.34 1— .29 8,08 4.559 2.61
75 90 378.91 213.44 120.73 68.57 39,11 72.40 12.853 7,43 4.31 2.51
60 85 137 .7) 82.03 48.92 29.271 17.46 710.45 6.26 3.76 2.26 71,36
85 90 1871.971 108.83 62.89 37.12 21,96 13.02 7 ,73. 4.671 2.75 1,64
90 95 246 , 88 15 2 . 3 6  9 4 ,2 8  5 8 . 4 5  36 .30  2 2 . 5 8  14 .07 8, 78 5 . 49 3 . 4k
95 7100 22.89 14.59 9,30 5.93 3,78 2.41 1.56 0.98 0.62 0,40

100 710 5 152.28 95.10 59 .53 37.34 73• 47 14, 78 9.32 5.69 3,73 2.37
105 110 90.65 57.36 36,38 23.12 14.7? 9.39  6 . 0 1  3 . 8’s 2 . 47 1 , 59
7115” 7171 5 7143.99 93.67 671,00 39.78 25.97 716.97 711. 11 7.28 4.77 3 . 7 1 3
1715  120 0 .0 0.0 0, 0 0.0 o.o 0.0 0,0  0.0 0.0 0 ,33
120 71 25  57 , 96 37.74 2 4 , 58 16.02 10 .44  6.81 4, 44 2 .90  1.89 7 1 . 24
125 130 52,76 35,61 24 , 04 16.23 10.96 7.40 5.00 3.38 2.28 1,54
130 133 717,69 11 .53 7.51 4,90 3,19 2.08 1.3b 0.88 0 . 5 8  0 . 38
135 140 35 .39 24.00 16.28 11 .05 7,50 5,09 3.455 2,35 1.5 9 1 ,08
7140 7145 153 .01 12.39 8.52 5.86 4,03 2.77 1.91 71 ,371 0.90 33,62
145 150 35 . 35 24.72 717 .29 12.09 53.46 5,97 4,15 2.90 2,04 1.43
150 1555 0.0 0.0 33.0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0
71 55 7160 71 7 , 37 11.61 7 .76 5.19 3, 47 7 . 32  7 1 . 5 5  1, 0 3 0.69 0. 46
560 165 7 1 8 . 0 1  12 .39  8. 52 5.86 4 , 03 2 .7 7  j, 9~ 1, 3~ 0.90 0,62
165 170 0.0 0.0 0. 0 0.0 0 .0 0 ,0  0 .0  0.0 0.0 (71,0
7170 7175 0.0 0,71) 0,0 0.0 0.0 35.0 0,0 0.0 0.0 C ,0
175 160 18.01 (2,39 8.52 5.66 4,03 2.77 1 , 91 1 . 3 1  0 .90  0 , 82
160 185 153 ,0) 12,39 5 3 . 5? 5.88 4.03 2.77 71.91 1.31 0.90 (3.8?
718 5 190 0.0 0.0 0.0 0.33 0.0 0.0 0.0 0,0 o.n 0,0
190 195 717~ 3s, 12.33 8.71 6.23 4,43 3,15 2 . 2 4  1, 59 1.13 0.61
195 200 0.0 0.0 0, 0 0.0 0.0 0.0 0 ,0 0. 0 03.5 0 , 0
200 205 33,0 0.0 0.0 0.71) 0,0 0,0 0,0 0,0 0.0 0,0
/ 515  2 10 0 .0  0 .0 0, 0 0 .0 0 .0 0 .0  0, 0 0, 0 0.0 33 , 0
210 2 7 1 5  0 .0 0.0 0. 0 0 .0 0 ,0  0.0 1,0 0 .0 0.0 0 , 0
215 2 2 0  0 ,0 0.0 0. 0 0.0 0 .0  0 .0 0 ,0 0.0 0. 0 0 , 0
22 0 2 2 5 5  0 .0 0 .0  33 ,0 0. 0 0.0 0 .33 0 .0 0. 0 0.0 0 .0
725 230 0 .0  0 .0 0 ,0 0.0 0 .0  0.0 0 .0 0. 0 0. 0 33 , 0
730 235 0. 0 0 .0 0. 0 0.0 0 .0  0.0 33 .0 0. 0 0. 0 33 , 0
233 24 0  0 , 0 0 ,0 0. 0 0.0 0. 0 0.0 0 .0 0 .0 0 .0  0. 0
24 0 245 0 .0 0 . 0  0, 0 0 .0 0. 0 0.0 0 .0 0.0 0. 0 (3.0
2 4 5  2 50 0. 0 0 .0 0. 0 0.0 0.0 0.0 0 .0 0.0 0 .0  0 , 0
750 2 5 5 5  0 .0  0.0 0. 0 0.0 0 .0  0.0 0 .0  0 .0 0. 0 0 , 0
7 55 260 0. 0 0 .0  ~ .0 0 .0  0 ,0  0.0 33 , 0 0. 0 0. 0 0 .35
760 265 0 .0 0. 0 > ,0 0 ,0  0. 0 0. 0 0.0 0,0 0. 0 0 , 0
765 270 0 .)) 0. 0 0, 0 0. 0 0. 0 0 .0  0 ,0 0. 0 0. 0 0 ,0
2 70  275 0 .0  0 .0  0. 0 0 .0  0.0 0,0  0. 0 0 .0 0. 0 0 , 0
775 280 0 .0  0.0 0. 0 0.0 0 .0 0.0 0, 0 0 .0 0.0 0 .0
280 253 5  0.0 35 .0  0. 0 ‘3.0 0. 0 (3.5’S 0 ,0 0. 0 0.0 33 ,0
285 290 (1 .0 0.0 ~ ,0 0.0 0 .0  0.0 0, 71) 0. 0 (1. 0 33.0
790 2 955 1 ’. ’36 12 . 3 3  a . 77 6 .2 3  4. 43 3 . 15  2 . 2 4  1. 59 5 . 13  33 , 8 7 1
295 300 0 , 0 0 .0 0. 0 0.0 0 . 0  0 . 0  0 .0 0 ,0 0. 0 33 , 0
300 3’S o .0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0, 0 (3.0
105 310 0. 0 0. 0 0, 0 0 ,0  0.0 0 ,0  0 .0  0. 0 0. 33 0 .0
3 71 0 3 5 , 5  0. 0 0, 0 0, 0 0 .0 0 .0  0.0 33 ,0 0.0 0, 0 0 ,0
371 5  320 33 , 0 0 .0 0. 0 0.0 0 .0 0.7171 0 .0 0 ,0 0. 0 0 .0
320 3 .5 0 .0 0. 0 ) ) • 0 0 .0  0 .0  0 .0 0. 0 0. 0 0, 0 0 , 0
325 330 33 , 0 0 .0 0 ,0 0 .0 0. 0 35,0 0 ,0 0. 0 0. 0 0 , 33
330 3 3 3  0 , 0 1.0 0.0 0.0 0 .0  1),0 0. 0 0. 0 0. 0 0 ,0
3 3 5  ii.0 0. 0 0 .0  o ,0 0,0  0 .0 0.0 0 .0  0.0 0.0 (3.33
340 3’. 5 0 ,0 75 .0 0, 0 0. 0 0 .0  0 .0  (3 .0 0 .0 0, 0 (3.33
345 350 0 , 0 ‘5 ,0 0. 0 0. 0 33, 0 0.0 0. 0 0 .0 0 .0 (‘ .33
150 3555 0.71, 7 5 . 0  0, 0 0.0 3 3 , 0  (( .0 11.5) 0 ,0 0. 33 0 ,33
355 360 208,’.35 ,1,37 4 5 ,48 271 .24 9.9? 4 , 6 3  7 ,16  1 , f l j  0,47 (‘.2i

F IR S T “A54”C !.IC
,
~“PLIT ,,OF 8’~78,.5 36’,’..42 71925.31 1030.714 ~5l.81 307.65 177.03 97.7o 58,46 39 .1’

PHA SE 1, 7’. 1,94 ,,71,’ 4,3,’ .3.3 4,77 55 .05 5.27 53.3
I r-~ HUs,5,

s~Cl~~ 5, 4 ,  ~‘,.s.lC
A ’~P L I ~~~0F 5(jbO, 4.. /557 71, 6 7 j9Is, 93 678.7? 153 ,33 165.09 99.23 53.ei 79.76 ~e’,SsPHASE 1,63 3. 75 3.Q0 4 ,0 6  4 . 74  ‘. . 4 5  4. 66 4 ,94 ~~ , 7 ?  ‘3.i
IN H ,~ 5 ,

“f ‘ . ‘~~~E R  L I ” ! ’  F ’ ’ ~ f , ~15 (.43. , 71 A ’ 71(’?4 IS  550,00 C,V

- -~~~~~~~~



PlC DU ‘~ID ~
GEOGRAPHIC LATITUDE 42.93 GEOGRAPHIc L1NG !TU0E • 0.25

4SV,LONG,,IET4~ .1,6 .1.’. +1. 2 .1.0 .0.5 .0.6 +0.4 +0.2 0.0 —0. ?

0 5 0, 0 0.0 3.0 0,3) 0.0 1.0 0,0 0.0 0,0 0.0
5 10 0.0 ‘),0 0.0 1.0 3.0 0.0 0.0 0.0 0. 0 0.0
10 15 17 , 34 71~~, 33 .3.77 5 5 , 2 3  .,43 3 , 7 1 5  2 . 2 4  1 . 59  1 . 1 3  0 .8~
15 20 0.0 0. 0 0,0 0.0 11,0 35.0 0,0 0.0 0.0 o .o
20 25 0,0 ‘3.0 ‘3. 0 03.) 0 .0 0.0 33,0 0.0 0.0 0.0
25 30 0 .0 -13.’ 3,0 0.)) 33.0 0.0 0.0 0.0 0.0 03.5
30 35 15~~, 0 2  5 3 , 53 4 3 , 88 2 3 , 3 3 5  1 2 . 7 1 7 1  6 .36  3 . 36  1, 76 0.92 0.48
35 40 155 .0’ 83.53 43.86 21.055 12 .11 6.38 3 . 3 4  1. 76 0. 92 0,48
40 43 318.0~ 167 ,06 87.76 46.10 24.22 12.72 6.68 3.5~ 1, 84 0.97
45 50 156.20 86.68 48,10 26.69 i4.81 9 . 2 ?  4. 56 2 . 5 3  71 . 40 0,751
50 55 392 . 8.. 2 1 4 . 2 6  1 16 . 98 63 , 9 7  34,97 719,71 55 10.49 5.76 3.16 71, 7k
35 60 154.51 88.79 571 .03 293.33 15.86 9.6~ 5.57 1.2~ 1.84 1.06
60 85 549.76 299.8’ 163.91 89.51? 49.33 27 ,’~ 14,99 5.29 4,60 2.56.
65 10 153 ,9~ P8.72 571 .2? 7 9 ,, 1 17 ,1’s Q~ 9’. 5,77 3.3,s j,95 71 .14 5
70 75 463,3’. 2557.70 143,71 80.36 45 ,06 25 .33. 7 1 4 . 2 9  8.08 4 . 559 7 .6 71
75 80 378 . 9 ; 2713,44 717~~,73 653.57 39,171 22.40 12.88 7,43 4, 3 7 1  2 . S j
60 85 .37,171 87.03 48.92 29.21 17 ,48 10,45 6.26 33.18 2 . 26 1 .36
85 90 ~81,91 1(’o .83 6?.89 37.12 271,96 13.0? 7,74 4,61 2.75 71,64
90 95 246,655 157,36 ‘)‘..253 553.45 36.30 22.58 714.07 8.78 5.49 3. 4g.
95 100 22 .80 i~~.59 9.30 ‘5.93 3.78 2 . 4 1  1.54 33.951 0.62 0 ,40

100 103 1 52 , 2 6 .  cs .j0 59.53 37,34 23.47 14.78 9,:32 5.89 3,73 2.37
105 110 90,65 57.36 36.38 23.1? 14,72 9,39 8.01 3.85 2.47 1.59
110 171 5 143,9-~ < 3. 67 671.00 39.18 75.97 16.97 171 .11 7.251 4,77 3 . 7 1 3
3.5 120 0.0 753.) (,0 -1.0 0.0 0.0 (3.0 0,0 0.0 0,0
‘20 1 5  57 ,96 ~“,74 24.58 16.02 10.64 6.81 ‘.,44 2,90 1.69 1.24
125 130 57 , 71, ‘5 ,671 ~4 , 0’. 16.23 10,96 7,40 5.00 3.38 2.28 1.54

~30 135 71”,ôq 71.53 7.5 71 ‘..90 3.19 2.08 1.36 0.88 0.58 0.38
135 1’.0 35.30 24.0)) 16,28 171 .05 7.50 5.09 3.45 2.35 1,59 1.08
140 7145 18. 071 12,39 8,52 5.83” 4.03 2.7’ 1 . 9j  1 . 3 7 1  0. 90 0 ,67
1 45 150 ~~~~~ 24.72 17 ,29 12.09 8.46 5,92 4.15 2,90 2.04 1.43
7150 155 0 ,0 0 . 0  0. 0 0 .0 0 .0 0.0 0.0 0.0 0.0 0.0
71 35 160 1~~,3 1 .61 “ ,7ô 5 , 7 1 9  ‘3•47 2.32 71. 53 1.03 0.69 0.4i’,
7160 165 718 ,Oj 1 2.39 51 .52 5.86. 4,01 7•77 71 .91 1.31 0.90 (3.6?
7165 7110 0.0 0 .0 3.0 0 , 3)  0 ,0  ( 1 .0  (1, 71) 0. 0 0. 0 0 .0
71~’(’ 175 0 .0 7 5 , 0  o, 0 7 5 . 0  75 .0 (1 .0 0 . 0  0.0 0,0 0 ,0
175 1530 7 1 8 , 0 7 1  1 2 . 3 9  8 , 52 5,86 .03 2,77 l,Si 1.3j 0,90 0,62
71 60 7185 718.Os (2,39 5 ,57 55,56 4,03 ~,77 71.91 1.371 35,90 0 .62
7185 7190 0,0 33.0 ‘ .0 0 .0 0.0 0. 0 0 ,0 0. 0 0 ,0 0 .0
150 7 1 9 5  1~~, 3’, 1 2 . 3 3  8. 7 1 6 .2 3  4 , 4 3  3.15 2.24 1. 59 1.71 3 (3.8’
195 2071 ) 0,0 (3.0 .0 0.0 0.0 0,0 0.0 0.0 0,0 0,35
200 2713 0.0 (.0 (3.0 (1.0 0.0 0,0 0.0 0,0 0,0 0,0
205 2 7 1 0  0 .0  (3.0 0,0 03.) (3.0 0 .0  0,0 0,0 0.0 0,0
2710 2715 0, 0 0. 0 171 , 0 0 .0 (5.0 0.0 0.0 0,0 0.0 71 .0
715 220 0,0 0.0 0.0 0.0 0 . 0  0 .0  0 , 0 0 ,0  0. 0 1,0
220 225 0.0 0,0 0,0 0,0 75,0 0, 0  0. 0 0 . 0  0.0 C ,0
7 2 5  23 0 (3 , 0 0, 0 0 .0 0 .0  (3.0 0. 71 )  0 .0  35 ,0 0.0 0,0
230 215 0,0 0.0 0,0 0,0 0.0 0.0 53.0 0.0 0.0 (3.0
/35 240 ),0 0,0 0.0 0.0 0,0 0,0 0,0 0.0 0.0 03.)
240 245 0,0 0 . 0  711 3.) 0 .0  3 3 . 0  0 . 0  ‘3.0 0.0 0 . 0  0 , 0
245 250 0,0 0 , ,  1. 0 (5 3.) 0 ,0  0. 0 0. ”) 0 .0 0.0 0•(3
750 2555 0.0 (1,0 0,0 35.0 0.0 ‘3.0 0.0 0.0 0.0 0.0
755 260 0.0 (3.0 0 .0 -1.0 0.0 0.0 0.0 0.0 0.0 0,0
?6() 2,65 0,0 ‘1. 0. 0 0 .0  0.0 0.0 0.0 0.0 0.0 0.0
765 2’O 0,0 33.0 ‘3.0 0 .0 0 .0  0 .0  0. 0 0,0  0 ,0  0 .0
270 275 0.0 (1.0 0.0 0.0 3.0 0.0 (3.0 71.0 0.0 0.0 -(

775 280 0.0 0.0 1 ,0 (‘1 .’) 75 .0 0.0 0 . 0  0. 0 0. 0 0 ,0
2 530 283 0,0 0 .0 3 5 , 0 7 5 . 0  0 ,0  (3.0 0.0 0.0 0.0 0,33
755 290 (3.0 0 . 7 5  0. 0 0 .0 (3.0 0.0 0 ,0  0 ,0 0, 0 0 ,0
290 293 1 ’,)’. 1 ,13 6,~~7 6 . 2 3  ~~.43  3 . 1 5  2 . 2 4  1 . 5 9  1 . 1 3  0 . 8 k
755 3 W  353.> “1 , 0 0. 0 0 .0  0.0 0.0 0,0 0,0 0,0 0.0
300 305 ‘.0 03.) 0,0 0.0 0.0 0.0 0.0 0,0 0,35 0,0
105 3 71 0 35 ,0 0, 0 “ ,O 03.3 (‘ .0 0. 0 0 , 0 0.0 03.) 0,0
31~~ 3 71 5 0. 33’ 0 .0  75 , 0 0 .0  0. 0 0 , 0  0. 0 0 .0 0,0  0 ,0
1~~5 370 (‘.0 0 ,5) , , 0 1.75 0 .0  0. 0 0.0 0.0 0.33 0,33
320 32.5 .0 ,1 ,0 3 .) ’  (3. 71) 0 . 0  0, 0 (‘.0 (3.0 0.0 0.11
325  330 1.0 0. 0 0 , 35 0 .0  0 ,0  3.0 753.1 0 .0 0. 0 (3.0
‘3375 15’  0 .0 0. 0 0, 0 0.0 (5 .0 0,0  1, 0 0.0 0,35 0 ,0
‘515 3’.~ - 3.0 (1.” 1.0 0 . 0  75 .0 71 , 0 0 . 0  0. 0 0, 0 (‘ , O
1’.’) 345 0.0 o,0 .3.0 -“ .0 (1.0 0. 5’) (3.0 0 ,0 0. 0 0 ,0
145 355) (3.0 (5 ,0 ( • 0 1. 0 75 .0 (“ .35 0, 0 0,0 0,0 ‘, O
151 3 5 5  0 ,0 0.75 0.0 1,0 (‘.0 ( 1, 0 0 .0  0 ,0  0, 0 (‘ .33
~35 )oO - -71 .0 ‘,O fl, (71 13.) 35.0 0 .3 3  0 , 0 0 ,0 0,0  0,33

~ l~~S’ ssAR71”t ’’ 71 C
4”PLI 75 .071 5 (3.715,3., /0~ L.1B 711 91,.45 868.99 99.53 233.93 136.03 82.717 49 ,35 

~~~~~4 , ’1 ‘.~~0 71  c ,fl 55 5, 71 9 55,3 5 5 .51 5,60 5,86. 6,05 3” ,?)
- IN 34(j-,,~~ $

- (C’)”’) “A”~~~,N1(
.33.01 ‘“38,63 71515 ,84 54’ .’.)’ 4735,38 ‘64 .11 149.7’ ( 85.03 ‘.8.88 28.40 i6.7~

4 • 5 5  4.68 ., ‘‘~ ‘..97 55.08 5 .71 33.5 5.57 5.’~6 ‘s .~~8 71
I I ’ -. ~~“ ~5
.
~~.! ~~~~~~~~~ 71 ’ .  (: 5. ’ ~~

7 1 5  C A L ( 0 L ~~’ 
. T5 Ic 79 ,00 3..

- _ _ _



ROME
GEOGRAPHIC LATITUDE • 471.90 GEOGRAPHIC LQMG ITUOE ‘ 12.52

A S Y . L O N G . ,BETA .  ~1.6 +1,4 +1.2 .1.0 .0.8 +0. 6 .0.4 .0.2  0 . 0  — 0 . 2

0 5 4973,82 1685.20 577 ,64 200.51 70.56 25.19 9.13 3.36 1.26 0.48
5 10 790.84 318.08 177 ,94 51.46 20,70 8.32 3.35 1.35 0.54 0.22

10 15 9124 ,39 2927.06 950.78 313.64 105.41 36.24 712 ,78 4.64 1.74 0.67
715 20 714305,25 4490 ,715 71471 6 ,67 449.65 1 43.72 46.32 15.08 4 , 96 1.66 0,56
20 25 18289.54 6035.79 2012.16 678.75 232. 14 80.69 28,59 10 .35 3.64 1.47
25 30 6890.26 2579,63 968,64 364.96 138.08 52.48 20,06 7,71 2.99 1.17
30 35 3000,19 1279,87 504.46 207,04 85.03 34.94 14.37 5,9~ 2.43 1.00
35 40 8 3 5 9, 1 9  2867.08 1015.95 372.77 141.67 55.87 22.55 9.31 3.98 1.7?
40 45 3797.35 1406.59 536.68 2711 .6? 86.38 36,48 15.91 7.1 4 3.28 1.54
45 50 7640,53 1034.97 410.72 165.25 67,48 27.99 11.80 5.05 2.20 0.97
50 55 2635.06 7171 20.47 480.97 208.70 91,66 40.80 18.42 8.44 3, 93 1, 85
55 60 4339.92 7 1 5 1 9 . 6 2  5 6 2, 37 2 2 0 . 6 3  9 7 1 . 58 39.94 18.14 8,50 4.08 1.99
60 65 8045.8’? 2757 .93 960.90 34 1.63 124.85 47 .12 718.49 7.59 3.27 1.48
65 70 2138 .49 971.74 448.72 210.69 100.60 48.83 24.09 712.06 6.12 3.15
‘70 75 1283,00 598,79 2 8 2 , 51 13 4,55 65.16 31 ,58 15 ,80 7,93 4.03 2 .07
75 80 797.05 402.32 204.84 105.24 54.58 28.37 15.10 8.05 4.33 2.35
80 85 787.18 4C6.53 210,84 109.84 57.50 30.25 15.99 8.50 4.54 2,46
85 90 336,57 192.62 711 0.40 63.37 36.44 ?0.9B 12.10 6.99 4.05 2.35
90 95 348 . 91 1 92 . 5 3  106, 52 59 .09  3 7 . 8 6  18.33 10.25 5.74 3.23 1.62
95 100 120,86 72.36 43.35 25.99 15.59 9 .36  5.62 3.38 2 . 0 3  1 ,2 2
100 105 187,50 113.19 68, 39 471, 36 25,03 1 5.17 9.20 5.58 3.39 2 .06
105 110 121 .41 69.66 40 ,07 23.11 13.37 7.75 4.51 2.63 1.54 0.90
1710 171 5 206.02 12 5.29 76, 32 46 .56  28.45 17.471 10.67 6,55 4,03 2,48
115 120 71,67 45.55 28,97 18 .43  7 1 7 1 ,74 7 , 4 8  4 . 77 3 .04 1. 94 1,2 4
120 7125 9 1.01 55 .64  34 . 08 2 0 .92  1 2 , 87 7 . 9 3  4 . 90 3 . 0 3  1 .6 8  1 . 1 7
125 130 101.88 64.55 40,91 23 .94 16.45 10.44 6,82 4.21 2,67 1,70
130 135 93, 6) 59,30 37.67 23.99 15.31 9.60 6.29 4.04 2.61 1.68
135 7140 18,04 11 .76 7,66 5.00 3.26 2.12 1.38 0,90 0.59 0.38
140 7145 95.80 60.93 3~~.77 24.68 15 ,72 10.02 6,39 4.08 2.60 1.66 —

145 150 33.06 22.09 14•77 9.87 6,60 4.41 2,95 1.97 1 .3 2  0 . 8 8
150 155 44.57 29.44 719.47 712.90 8.56 5.89 3.78 2.52 1.68 1.1?
155 160 18,04 11 , 76 1,66 5.00 3,28 2.12 1.38 0.90 0.59 0.38
160 165 16.53 11.05 7.38 4.93 3.30 2.20 1.47 0,98 0.66 0,44
165 170 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0,0
170 175 34 .57 22.81 15,05 9.93 6,55 4.33 2.86 1.69 71 .25 0.82
175 180 16,53 11 .055 7,38 4.93 3.30 2.20 1,47 0.98 0.66 0,44
160 185 20.45 14,06 9,67 6.65 4,57 3.715 2.16 1,49 1.02 0.70
185 190 0.0 0.0 (71.0 0.0 0.0 0.0 0.0 0.0 0.0 0,33
190 195 36,97 25.11 17.05 fl.58 7,87 5.35 3.64 2,47 1.68 71 .14
195 2(50 20,45 14.06 9.67 6.65 4,37 3.15 2.16 1,49 1.02 0.70
200 205 0.0 0.0 0.0 11.0 0.0 0.0 0.0 0.0 0.0 0.0
205 210 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0
210 2715 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
215 220 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
220 225 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
225 230 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
230 235 0.0 0.0 0.0 33.0 0.0 0.0 0.0 0.0 0.35 0,0
235 240 0,0 0.0 0.0 0.0 0.0 0.0 35.0 0.0 0.0 0.0
240 245 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
245 250 36,97 25.11 17 ,05 11.58 7.87 5,35 3,64 2.47 1.68 1.14
250 255 0.0 0,0 3.0 0.0 0.0 n.0 0.0 0.0 0.0 0.0
‘255 260 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
260 265 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0,0
265 270 0.0 0.0 0,0 0.0 0.0 0.0 11.0 0.0 0.0 0.0
270 275 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
275 260 0.0 0,0 o.0 0.0 35,0 0.0 0,0 0.0 0.0 0.0
260 285 0.0 0.0 0.0 0.0 0,0 0.0 0 ,0  0 .0  0.0 0 .0
285 290 0.0 0.0 ~ ,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
290 295 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
295 300 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 03.) 0,0
300 305 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
305 3 10 0.0 0.0 0.0 0.0 33.0 0.0 0.0 0.0 0.0 0.0
3710 3 715 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0.0
315 320 0,0 0.0 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
370 325 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
325 330 0.0 0.0 o,0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
330 335 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
335 340 2930.80 863.66 254.51 75.00 22.10 6.51 1,92 0,57 0.17 0.05 71
340 345 5496,714 1 7 6 1. 5 8  5 6 5 . 2 5  1 8 7 1 . 5 8  3 6 . 4 0  18 .80  6, 06 1.9ô 0.63 0.20
345 350 1958,23 718.86 263,69 96.87 35 ,5 8 13.05 4.79 1.76 0.65 0.24
3533 355 71283,55 51 4.96 209.93 85.62 34,93 14.26 5.8; 2,38 0, 97 0.40
355 360 11595.00 3591,86 711718,94 350.96 111.01 35.46 11. 46 3.77 1.26 0.43

FIRST HARMON IC
AMPLIT UDE 1Q5b84.4736287 .1412793,00 4660.36 1766.10 ~06,41 3035.16 13 6 , 8 0  66. 97 34 . 97

p HA SE 0, 80 0,97 1 .19  71 .49 1 .89 7 .3 9  2 . 99 3 .6 6  4.34 5.035
(IN HOURS>
SECOND HARMON IC
A M P L I T U D E  79053 .142 8357 ,1S 8914 ,14 3064.38 1074.51 187.07 145.37 58.4; 75,97 12.6 5

PHASE 0.70 0,62 0.98 1,20 1.46 1.85 7.3? 2.97 3,60 43.0
(IN HOURS )

~H( UP P(R LIM I T  FOR THIS CA LCULA T ION 155 500.00 CV
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ROME
GEOGRAP HIC LATITUDE 41.90 GEOGRAPHIC LONGITUDE • 12.52

ASY .LO,G,,’81TA~ +1.6 +1.4 .1.2 .1.0 .0.8 +0,6 +0.4 .0.2 0.0 —0.?

0 5 2 187 ,92 821.92 310.13 117.62 44.87 17.23 6.67 2.60 1.02 0.41
5 10 790.84 318.08 127.94 51.46 20.10 8.32 3.35 1.35 0.54 0,22
10 15 697.45 3C1.84 135 . 03 57.06 24.93 10.93 4.81 2.12 0.94 0,42
15 20 237.26 1C2 ,96 44.68 19.39 8,41 3.85 1.58 0.69 0.30 0.13
70 75 4386,45 1 6’.9,97 627 .16 240.59 93.25 36.58 14 .55 5.88 2.41 1.01
25 30 6890.26 2579.63 968.64 364.98 138.08 52.48 20.06 7.71 2.99 71 .17
30 35 3000,19 1229,87 504.46 207.04 85,03 34.94 14.31 5.91 2.43 1.00
35 40 2642.49 1140.14 493.93 214.88 93,88 41.20 18.16 8,04 3.56 1.60
40 45 1087,11 508,29 238.94 112.94 53.67 75.64 12.32 5.95 2.89 1,41
45 50 2640.53 1034.97 410.72 165.25 67,48 27.99 11 .80 5.05 2,20 0.97
50 55 2635.06 1120.47 480,97 208.70 91,66 40.60 18,4? 8.44 3,93 1,85
55 60 1409 .12 655.96 307,81 145.63 ~9.48 33.43 16.22 7.93 3, 91 1.94
60 65 2549.75 996.35 395,66 160.25 66.45 28.32 12,43 5.64 2.64 1.27
65 70 2 138 .4-i 971,74 448,72 210.69 100.80 48,83 2’..09 12.06 6.12 3.15
70 75 1 283,00 593,79 282,51 134.85 65.18 31.88 15.80 7.93 4.03 2.07
75 80 797.0~ 4C2.32 204,84 105.24 54,58 28,57 15.10 8.05 4.33 2,35
80 65 787 ,18 4C6.53 210.84 109.64 57.50 30,25 15,99 8,50 4,54 2,44
35 90 336,57 152.62 110.40 63.37 36.44 20.98 12.10 6,99 4.05 2,35
90 95 348,91 192.53 106.52 59.09 37.86 18.33 10.25 5.7’. 3.23 1.82
95 100 120,86 12.36 43.35 25.99 15.59 9,36 5.62 3.38 2.03 1.22
100 7105 187,53 113,19 68.39 41.36 25.03 15.17 9.20 5,5~ 3.39 2.06
105 110 71 21.41 69.66 40.07 23.11 1 3.37 7.75 4.571 2.63 1.54 0,90 -

‘

711 0 115 206,02 1’5.29 76.32 46.56 28,45 717.41 10.61 6.55 4,03 2.48
115 120 7 1, 61  ~ 5 ,55 28 . 97 18.43 1 7 1 . 7 4  7 ,48  4 q 77 3.04 1.94 1 .24
120 125 9 1, 01 55 . 6 4  34. 08 2 0 . 9 2  1 2 . 8 7  7,93 4 .90 3.03 1.86 1.17
125 130 101,88 84.55 40,91 25.94 716.45 10.44 6.62 4,21 2.67 1.70
‘30 135 93.61 59.30 37,67 fl.99 13 .31 9,60 6.29 4.04 2.61 1.68
135 140 18,04 11.76 7.66 5.00  3 . 2 6  ‘.12 1.38 0.90 0,59 0.38
140 71 45  95 , 8n 60.93 3g~~77 2 4 . 6 8  15, 72 10,02  6 ,39  4 .08  2 .60  1.66
145 150 33,06 22.09 714.77 9. 87 6.60 4,41 2.95 1.97 1.32 0.88
715 0 155 44 .5 1  2 9 .4 4  19 ,47 17 .90 8 .56  3.69 3.78 2.52 1.68 1.12
155 160 18, 04 11,7 8  “ .66 5.05) 3 ,2 6  2 . 1?  1.38 0. 90 0.59 0 .38
7160 165 16, 5 3  11 .05  7 .38 4 . 9 3  3 .30 2 . 2 0  1. 47 0. 96 0.66 0. 44
185 170 0.0 0 . 0  0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
170 175 34 , 5 7 1  72 . 8 1  1 b .0 5  9,93 6 . 5 5  4 .33 2 .86  1.89 1 , 25  0. 82
71 75 180 716.53 711 .05 7,38 4.93 3.30 2.20 71 .47 0.98 0.66 0.44
180 185 20.45 14.06 > .67 6.65 4.57 3.15 2.16 1.49 1.02 0,70
7185 7190 0.0 0.0 -75 ,0 (1.0 0,0 0.0 0.0 0.0 0.0 0,0
190 195 36,9’ 25 ,11 17.05 1 1.58 7.87 3,35 3,64 2.47 1.88 1,14
155 2,10 20,45 14,08 9.67 6.65 4.57 3,7155 2 . 16  1,49 1.02 0,70
200 205 0, 0 0.0 0,0 0,0 0 . 0  0.0 0,0 0.0 0.0 0,0
205 210 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
210 215 0.0 0,0 0.0 0.0 0,0 0,0 0.0 0.0 0.0 0,0
271 5 220 0.0 0,0 o.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
220 22 5  0, 0 0.0 (3.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0
225 230 0,0 7,0 3.0 0.0 0.0 0,0 0.0 0,0 0.0 0.0
230 235 0 .0  0 . 0  s . 0 0.0 0.0 0.0 0.0 0.0 0.0 (‘.713
235 240 0,0 0.0 -‘~.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
240 245 0,0 0 . 0  0 . 0  0.0 0.0 0.0 0.0 0.0 0.0 0,0
24 5 250 36.9’ 25.11 1 ‘.05 11.58 7.87 5.35 3.64 2.47 1,68 1.14
750 255 0. 0 0 .0  .0 0 .0  0 .0  0.0 0.0 0.0 0 .0  0 .0
255 260 0.0 0.0 o~ 0 0.0 0.0 0.0 0.0 0,0 0.0 C ,0
260 265 0, 0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
2 65 2 7 0  0,0  0.0 0. 0 0 .0  0. 0 0.0 0 .0 0.0 0.0 0 ,0
,7170 275 0,0 0.0 ~,0 0,0’) 51.3 03.) 0.0 0.0 0.0 0.0
7 7 5  280 0.s) 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
260 285 0 .0  0 .0 0, 0 0.0 0.0 0.0 0,0 0.0 0.0 0 .0
785 290 0.0 0.0 0.0 51.0 0.0 0.0 0.0 0.0 0.0 0,0
29 0  295 0, 0 7 5 , 0  0.0 0.0  ‘.0 0.0 0 .0  0.0 0,0 0 .0
295 3 ’ 3 0.0 1.1 o , 0 (3.0 75.0 0.0 0,0 0.0 0.0 0 .0

71 371)0 305 0.0 0.0 ‘3.0 0.0 0,0 0.0 0.0 0.0 0.0 0 ,0
305 310 0,U 0.0 ~,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31~ 3 5  3.0 o.o ~~~ 0.35 0.0 0,0 0.0 0.0 0.0 0.0
315 320 0.0 75.0 0. 0 715 .0 0 . 0  0.0 0.0 0.0 0.0 0,0
320 325  0. 0 -1, 75 0~~3 0.75 71 3, 0 0 ,0  0.0 0.0 0.0 0.0
325 330 0,0 0.1 0.0 0.0 0.0 0.0 0 ,0  0.0 0.0 0.0
330 335 7.0 3,0 75 .0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0
335 340 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
340 345 0,0 0.0 - .0 3 3 .0  (1.0 0 .0 0 ,0  0,0  0.0 0 .0
345 355) 71958,23 7718.68 263. 89 96,87 35,56 13.05 4.79 1.76 0.65 0.24

71 350 355 1263. 55 31’..96 2 (1o,95 85.6? 34,93 14 ,26 5,6; 2.36 0, 97 0,40
‘55 3835 23” .2c, 103.96 4..60 19.39 8.41 3.85 1.58 0.69 0 , 3 3 7 1  0 . 7 1 3

FI RST “.A71~”O1,ICA M~’ L IT0OE ~87Q~~.S.71150~ 5.2Z 8283.39 2884.712 71176,46 334,72 252.71) 174 .06 63,84 34.28
PHAS E 1 . 7w 1.66 ‘.1? 7.40 ‘.75 3 , 1 7  3 , 6 4  4 . 1 5  4 , 69  5 . 2 ;

71 7171. WQ ,, 5 $ (
SECOND k.)~ MLN 1C
A M PL ITU DE 26525 .7’1 0328.42 4217 .2 2 1 7359.08 ~02.69 294.95 12~~,37 57 .29 27.20 13, ’75

PHAS ( 1,54 1, 72 > , 85 ‘.10 2.35 2,66 3.04 1, 1.5 1.98 4,50
( IN  W0~,RS (
‘71” E UP~~F’S L I M I T  FO R s I S  C A L C U L a T I O N  Is  1’s8 .75 CV

~ 

_ _ _



ROME
GEOGRAPHIC LATITUDE • 41.90 GEOGRAPHIC LONGITUDE • 12 .52

ASV.!.0NG./BE7A~ •1.6 .71,4 +71.2 +1.0 .0.8 .0.6 .0.4 +0.2 0.0 —0.2

0 5 229,69 103.05 46. 24 20.73 9.31 4.18 1 8 7  0.84 0.38 0.17
5 10 790,84 3 1 8 . 0 8  127.94 51,46 20.70 8.32 3.35 1.35 0.54 0.2?

10 715 697 .45 3 0 1 . 8 4  13 1 , 03 57.06 24.93 710.93 4.31 2.12 0.94 0.4?
715 20 237 ,26 1C2 .96 44,66 19,39 8.41 3.65 1.58 (1 .69 0.30 0 .13
20 25 449.99 211.25 99.37 46.84 22 .12 10.47 4. Q7 2.36 1.12 0.54
25 30 1015, 57 423.04 176,96 74,35 31.39 13.32 5.68 2.44 1.05 0.46
30 35 3000.19 1229 ,87 504.46 207.04 65.03 34.94 14 ,37 5,91 2.43 1,00
35 40 2642.49 11 40.14 493,93 214.88 93,88 41.20 18.16 8.04 3.58 1.60
40 43 1087 , 1 7 1  5 0 8 . 29  2 3 8 . 94 11 2 . 9 4  5 3, 6 7  2 5 , 6 4  1 2 . 32  5 ,95  p . 6 9  1. 4 1
45 50 632,30 316 .171 146.83 66.38 31.92 1 4.94 7,01 3.29 1.55 0.73
50 55 2635.06 71120.47 480.97 208.70 91.66 40.60 718 .42 8.44 3.93 1.85
55 60 1409 .12 655.96 307.81 7145.63 69,48 33.63 16.72 ‘1.93 3.91 1.94
60 65 591.52 277.69 131.76 63.38 30.89 15.26 7.64 3,68 1.99 1.03
63 ~7Q ~ 138 .49 971.74 448 ,72 210.69 100.60 43.83 24.09 12.08 6.12 3.15
70 75 1283.00 598.79 282.51 13 4 . 8 5  65.16 31 ,68 15.80 7,93 4.03 2 ,07
75 00 797.05 402.32 204.84 105,24 54.58 28.57 15,10 6.03 4.33 2.35
60 65 767.18 406.53 2710 ,84 109.84 57,50 30.25 15.99 6.50 4.54 2.44
63 90 336, 57 192 .62 110. 40 63.37 36.44 20.98 12.10 6.99 4.05 2.35
90 95 346.91 192.53 106.52 59.09 32.86 18.33 10.25 5.74 3.23 1.82
95 100 120.86 72.36 43.35 25.99 15.59 9,36 5.62 3.38 2.03 1.22
100 7105 187 .50 113, 19 68, 39 471.36 25.03 15.1 7 9.20 5.59 3.39 2.06
105 110 121 ,41 69.66 40.07 23.11 713.37 7.75 4.51 2.63 1.54 0.90
1710 115 206.02 12 5.29 76.32 46.56 28.45 17.61 10.67 6.55 4.03 2.48
171 5 120 71,67 45.55 28,97 16.43 11, 74 7.48 4.77 3,06 1.94 1.24
120 125 971 .01 55.64 34,06 20.92 12.87 7.93 4.90 3.03 1.69 1.17
125 7130 101.88 64.55 40,91 25.94 16.45 10.44 6,62 4.21 2,67 1.70
7130 7135 93.61 59.30 37,67 23.99 15.31 9.60 6.29 4,04 2.61 1.66
135 140 18.04 11.76 7,66 5.00 3,26 2 .12 71.38 0.90 0.59 0,36
140 7145 95.80 60.93 38.77 24.66 15.72 10.02 6.39 4.09 2.60 1.66
145 7150 33,06 22,09 14,77 9.67 6.60 4.41 2.95 1.97 1.32 0.66
150 155 44.57 29.44 19.47 12.90 6.56 5,69 3.76 2.52 71.66 1.71?
155 160 18,04 1 1.76 7,66 5.00 3.26 2.12 1.38 0, 90 03.9 0,98
160 165 16.53 11.05 7.36 4.93 3.30 2.20 1.47 0,98 0,66 0.44
165 7170 0,0 0.0 ~ ,O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
170 7175 34 .5 7 22.81 15.05 9,93 6.55 4.33 2.86 71.69 1.25 0.62

- J  175 7180 16.53 11.05 7.36 4.93 3.30 2.20 1.47 0,98 0.66 0,44
160 185 20, 45 14.06 9.67 6.65 4.57 3.15 2.16 1.49 1,02 0.70
163 190 0.0 0.0 0.0 33.0 0.0 0.0 0.0 0,0 0.0 0,0
7190 7195 36.97 25 .711 1 7.05 11 .36 7,87 5.35 3.64 2 , 47 71 ,66 1 ,14
7195 200 20.45 14.06 9,67 8.63 4.57 3.15 2.16 1.49 1.02 0,70
200 205 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
203 7710 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0
210 771 5 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0,0 0,0
271 5 220 0,0 0.0 0.0 0.0 0.0 o.o 0. 0 0.0 0.0 0 .0
220 225 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
223 230 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
230 235 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
233 240 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
240 745 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
245 250 36.97 25.11 17.05 11.58 7.87 5.35 3,64 2.47 1.68 1.14
250 255 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
255 260 0.0 0.0 0,0 0.0 0.0 0.0 0.75 0.0 0,0 0,0

71 26(1 765 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
265 270 0,0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
270 275 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0, 0 0 ,0
275 280 0. 0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0
260 765 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 , 0
265 290 0,0 0.0 0.0 0,0 0.0 0.0 0 .0  0.0 0.0 0 .0
290 295 0,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
295 300 0.0 0.0 0.0 0.0 0.0 3.35 0.0 0.0 0.0 0,0
300 305 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0
303 310 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0
310 3 1,5 0,0 0.0 0.0 0.35 0.0 0.0 0.0 0.0 0.0 0.0
315 320 0.0 0.0 0,0 0.0 o.o 0.0 0,0 0,0 0,0 0.0
320 325 0.0 0.0 o,0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
325 330 0 ,0 0.0 0,0 0.0 33 .0 0.0 0,0 0.0 0.0 0.0
330 335 0.0 0.0 0.0 35.0 0.0 0.0 0.0 0,0 0.0 0.35
335 340 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
340 345 0.0 0.0 ~,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
345 350 0.0 0.0 0.0 0.0 0.0 0.0 75.0 0.0 0,0 0.0

- ‘ 350 355 1263 , 5’ 514 ,96 209.95 95.62 34.93 14.26 5.52 2.38 0.97 0.40
335 360 237 ,28 1c2.96 44.68 19.39 8.41 3.65 1.58 0.69 0.30 0.13

F IRST HARMON IC

~~~~ AMPLITUDE 20092,62 9 3 3 6 . 4 7 1  4237 . 53 1959.03 9 2 5 . 5 2  448 .4 2  2 2 3 . 5 5  114. 9’? 6 1.06 33 .~~o
PHAft 2. 38 2.53 7• 77 3.03 3.3’. 3.70 4.710 43.3 4.96 5.43

(IN MO ORS .
SU CON O HA’~M ONI C
A MPU ’?UOE 14602.23 6420.26 2808 .11 1240.74 5 5 5 . 2 4  2 5 2 . 6 1  ~~~7 ,45 56.16 27.64 14 .38

PHASE 2.25 2.36 7.54 2 .13 2.96 3.22 3,54 3.69 ..,29 6,15
(IN HOURS I
TM€ UPP84 LIMI T F07171 ‘HIS CALC ULATIO N IS 11 1.2 5 C.V

74
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ROME
GEOG RAP I SIC LATITUDE • 41.90 GEOGRAPHI C LONGITUDE • 12 .52

A S~~.LONG,/8ETA . +1.6 +1 .4 +1.2 +1.0 +0.8 +0.8 +0.4 +0.2 0.0 —0.~

0 5 22 9 ,69 1”3 .05 46 , 24 2 0 . 7 5  9 .31 ‘..18 1.87 0.84 0. 38 0.1”
5 10 0, 0 0.0 0. 0 0.0 0.0 0.0 0. 0 0.0 0. 0 0. 35

710 15 46 71.62 2 04 . 9 5  91.14 40.66 18.18 8.15 3.86 1.65 0. 75 0. 3’.
15 20 237 ,26 102.96 44.68 19,39 8.41 3.65 1. 58 0,69 0.30 0.13
20 25 449 .99 2 1 1 . 25  99 .37 46.84 22 . 1 2  10.47 4 .97 2.36 1.12 0.54
25 30 224 .73 104 ,96 49 .02 2 2 . 8 9  10.69 4.99 2.33  1.09 03.1 0.2’.
30 35 711.05 302, 74 128. 92 5.~.95 23.39 9.97 4 .25 1,81 0. 77 0 ,33
35 40 71615 .83 725 .0 7 326 . 11 147.02 86 .44 30.10 13.87 8.23 2. 84 1,33
40 45 1087 ,11 508 .29  238 . 94 112.94 53.67 2 5 . 84  12 ,32 5.95 2, 69 1.4 1
45 50 682. 30 316.11 146.83 68.38  31.92 1 4.94 7.01 3,29 1.55 0,73
50 55 8717 .57 387 .32 185.21 89.39 43.52 21,37 10,58 5 ,28 2 .65 1.34
55 60 7 1 1 7 3 . 3 ?  558 . 97 267 .92 129 ,23 62 .73  30.65 15.08 v .46 3,12 1.87
60 63 591,52 2 7 7 .49 131. 76 63.38 30.89 15.28 7,66 3,68 1.99 1.03
65 70 1111,83 556 , 6 7  280 , 90 142.82  73,~~5 37.74 19.60 10.24 5 ,39  2 .65
‘70 75 1283,0(1 558.79 2 8 2 , 51 134.85 65.16 31.88  15.80 7.93 4,03 2.07
75 80 797.05 402.32 204.8’. 105.24 54.58 28.57 715 .10 8.05 4.33 2.35
60 85 787 ,18 40’..53 210. 84 109.34 57 .50 30.25 15,99 8,So 4.54 2.44
85 90 336.5” 152.62 110.40 63,37 36.44 70 , 9 8  12.10 6.99 4 ,05 2 ,35
90 95 348.9~ 152 .5 3 L 0 ~~ .52 59.09 32.88 18.33 10.25 5,74 3.23 1.82
95 710 0 120.86 72,36 43,35 25.99 15.59 9.38 5 .82  3.38 2.03 1 .22
100 105 187 .5o 113 .19 68.39 4 7 1 . 3 6  25 .03 15.17 9 ,20 5. 58 3.39 2,06
105 110 1,21,4. 69.66 4O.0~ 2 3 . 1 1  13 .37  7 . 7 5  4 .51  2 , 63 71 .54  0, 90
110 115 206.02 125 .29 75.32 46.56 28.45 17.41 10.67 6.55 4,03 2,48
113 120 71. 6 ?  4 5 , 5 5  2 8 , 97 18 .43  1 1. 7 4  7 ,4 8  4 ,77 3, 04 1. 94 7 1 , 2 ’ .
120 125 91.01 55 .64 34,08 20.9? 12.87 7,93 4,971) 3.03 1,89 1.17
125 130 17571 .88 8-..55 4 0 . 91 2 5 . 9 4  16 .4 5  10 .4 4  5.62 4.21 2.67 1.70
130 135 93,6 ~9.3C 31,67 23.99 15.31 9.80 6.29 4.04 2.61 1,68

71 135 140 18, 0’. 1. 76 7 .66 5.00 3 . 2 6  7 . 1 2  1.38 0. 90 0, 59 0.38
140 7145 95,8~; ~-~~93 3,~,77 24.88 15,72 10.02 8.39 4,08 2.60 1.66
7145 150 33.08 23.09 1-, ,77 9 .87 6,80 4 .4 1  2 . 9 5  1, 97 1.32 0 , 68
150 155 44~~~? 29 .44 7 1 9 , 47 17. 975 8.56 5.69 3.18 2.52 1.68 1 .17
155  160 1 8 . . . 7 1 1 . 76 ‘.66 5 .30  3 . 2 6  2 . 1 2  1.38 0. 90 0 .59  0 .38
180 165 16.53 i 1.755 7.38 4 , 93  3 .30  2 ,2 0  1.47 0.98 0.66 0 ,4’.
165 7170 0.0  0.0 - ,0 3 .1  7 5 . 0  0 .0  C .0 0.0 0.0 75 ,0
170 1~~5 3’ .5” 22.81 1~~,05 9.93 6.55 4.33 2.86 1.89 1.25 0.82
175 7180 16.53 1 7 1 , 05 ‘.38 ‘..93 3.30 2,20 1, 47 0,98 0,66 0,44
7160 718 5 20.41 71 4 .06 ~.67 s.65 4 , 5 7  3 .15 2.16 1.49 1.02 0.70
165 7190 0.0 0 .75 . 0 t)~~~~) 0.0 0.0 0,7 0,0 0.0 0,0
190 195 36,9 ‘5. 11 13.05 11 .58 ‘.87  55 ,35 1.84 2.47 1,68 1.1..
195 271 0 20,45 1- ~.06 ‘ 71 .87 6.65 4 , 5 7  3 .15  2 , 1 6  1. 49 1.0? 0 .70
200 205 0.0 0. -’) 75.0 (3.0 (3.0 - (.0 0.0 0, 0 0. 0 0 .0
205 2 7 1 0  0. 0 0 ,0 7 5 . 0 , (1.0 0 .0  0.0 0,0 0.0 0.0 0 .0
210 215 0.0 (3.0 3,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 15 220 0 .0  -1, 71) ~ .0 0 .0  0 ,0  0.0 0.0 0.0 0.0 0,0
720 225 0.~. 0.0 (1 .0 0 .0  0.0 0.0 0 .0  0.0 0.0 0. 0
2 2 5  230 0, 0 0.0 ~,0 1.0 0 .0  0,0  0.0 0. 0 0 .0 0.0
730 235 0.0 0.0 — .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
235 243 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
240 245 0.3 0.0 ~ .0 51.0 0.0 0.0 0.0 0.0 0.0 0.0
245 250 36,9 - ’ 7 5.11 1 .05 11.58 7 .87  5.35 3.64 2.47 71.68 1 .14
250 2 55 0. 0 0.0 -~ o

’) (1.0 0.0 0 . 0  0.0 0,0 0.0 0,0
255  280 0.0 0.0 ~ •75 0.0 0.0 0.0 0.0 0,0 ‘3.0 0.0
260 265 0.0 0.0 0.75 0.0 0 .0  03.71 0 .0  0 .0 0.0 0.0
265 2~ 0 0.0 0. 1 0.0 0.0 0.0 0.0 0,0 0,0 0.3 0.0
270 275  0, 0 0 . 0  ~.0 0.0 0,0 (1.0 0.0 0,0 0.0 0.0
775 28 0 0.0 0.’) 0.0 0.0 0.0 0.711 0.0 0.0  0 .0  0 .0
260 285 0.0 0 . 7 5  3.0 0 . 0  75.0 0.0 0.0 0.0 0.0 0 ,0
285 .7190 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.35
290 295 0.0 0 . 0  0.0 0.0 0.0 0.0 75,0 0.0 0.0 0,0
295 3)0 0. 0 1 .0 .0 75.0 0.0 0.0 0.0 0.0 0.0 (7.0
300 3(5 0 ,0  - ‘ .0 1 ,0 0.0 75.3 0.0 0.0 0,0 0.0 0.0
305 371 0 0,~ 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0.0
310 315 0,0 0.0 75.0 0.’) (‘.0 0.0 0.0 0.0 0.0 0.0
315 320 0.0 0.0 0,0 0.0 (1.0 0 .0 0 .0  0. 0 0.0 0 .0
320 325 0,0 0 .0  ~.0 0.0 0.0 0.0 0.0 0.0 0 .0  0 .35
375 330 0,0 1.0 1.0 0.0 75 .0 0,33 0.0 0.0 0.0 0.0
7130 335 0, 0 0.0 0,0 0.1 0.0 0.0 0.0 0.0 0.0 0,0
335 3’.7 0,0 0.0 “.0 5.0 75.0 (.0 0.0 (3.0 0.0 0.0
‘40 345 0, 0 0.0 ~.0 0,.’) 75 , ( 1  .0 35,0 0.0 0.0 0.0
345 350 0, 0 0 . 0  .0 0 . 0  (3.’ -~~~fl 0 .0  0.0 0.0 0.0
. 5 0  35~ 236 , 8’. -,75 ,715 9 4 ,’ , 1 2  1 7 .’8 ‘.49 3.16 1.33 0.56 0.24 (.710
.5 5 360 237 .26 101.96 44,68 719.39 8,41 3.655 1.38 0.69 0.30 0,13

F IRST I-IARMD 7 1 I C
A MP L IT UDI I? 697 ,~~. t c ’ 9 .63 2 95 71,90 1456 .17 731,26 37’.,5’ 196 ,35 104 .99 57,56 32.30

PHASE 7,9’ 3.l t’ 1 .38 3.83 1 ,91 4,23 ...5~ 4,93 5.30 55 .68
(IN NCIIJP$,
SECON D HA71 ’.’~.L NIC
A MPLIT UD E 884~~.01 41(8, ’’ 7 1 9 7 1 4 .5 ,’ 9 1 7 .9’ 4.713.b I 2 5 . .’ .’- 106 . 15  53 ,81 27 ,’?2 14 .72

PHASE 2.81 .0) .11 1,31 1 .51 4 ,~~ ’, 4 ,1’ I. , ) )  4,63 43.7
IN 714I1:P~‘
~~E UPPER (Ml ’  ( - 7 1 ’  ‘ -~ l S C A t C 1 L A ’  rfl~

. Ic sO .oo c,.

1 5
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ROME
GEOGRA PHiC LATITUOE • 41.90 GEOGRAPHIC LONGITUDE • 12.52

AS’Y ,LQNG, IBEl’A. •1.6 +1.4 +1.2 +1.0 .0.5 .0.6 .0.4 .0,2 0.0 )..~

0 5 0.0 0.0 0. 0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
5 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 15 224,73 1c4,96 49.07 22.69 10,69 4.99 2.33 1,09 0,51 0,24
15 20 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0,0 0,0
20 25 220,30 1758.19 53.714 26.10 12,82 6,29 3,09 1.52 0.75 0,37
23 30 224,73 104.98 49,02 22.69 10.69 4.99 2,33 1.09 0,51 0.24
30 35 0.0 0.0 0,0 0.0 0,0 0,0 0.0 0.0 0.0 0 ,0
35 40 445,03 213.15 102.16 48.99 23 .571 11.29 5 ,47 2.61 71, 25 0 ,60
40 43 620.52 305.34 130.58 74.43 36,87 18 ,31 9,11 4,54 2.27 1.14
45 50 445 ,03 213.15 7102.16 48.99 23.571 11.29 5.42 7,671 7 1 , 25 0.60
50 55 350.98 184.37 96, 85 50.88 26.73 14.04 7.37 3.67 2.04 1.07
55 60 706,34 332.96 7177,071 89.10 45.01 22.82 11 , 62 5,94 3.04 1.57
60 65 354,62 177,59 89,64 45.61 23,40 712 .10 6.31 3.32 i , 75 0.93
65 70 6754.57 453 ,771 236.22 123,44 64.74 34,09 19,01 9,56 5.09 2.72
70 75 349,46 7199,83 7103.24 56.21 30.64 18.72 9.14 5.00 2,74 1. 50
75 80 797.05 402.32 204, 84 71 05 .24  54.58 28.57 15.10 8.0~ 4.33 2.35
80 85 787.718 406.53 210.84 109.84 57,50 30.25 15,99 8, 50 4.54 2.44
65 90 336.57 152.62 110.40 63.37 38,44 20.98 12.10 6.99 4.05 2.35
90 95 348 ,971 15 2.53 106.52 59.09 32.86 18.33 10.25 5,74 3.23 1.62
95 7100 12 0.86 72.36 43.35 25.99 15,59 9,36 5,67 3,38 2,03 71, 2p
100 105 i87 .5~ 113.19 68,39 41.36 25.03 15,17 9,20 5. 58 3.39 2.06
7105 110 121,41 69.66 40.07 23. 11 13,37 7.75 4.51 2.63 1, 54 0,90
110 115 206,0? 125.29 76.32 46.56 28 ,45 17.41 10.67 6.55 4,03 2,48
115 7120 71,67 45 .55 28.97 18.43 11, 74 7 . 4 8  4 , 77 3,0 ’. 1, 94 1 ,24
120 125 9 1, 01 55.64 34.06 251 .92 12.87 7.93 4~~9~ 3,03 1, 88 1.17
125 ~30 101 ,88 6 4 . 5 5  40.~~l 75 ,94  16 .45  10 . 4 4  6. 62 4 ,2 1  2 . 6 7  1. 70
7130 135 93,61 59.30 37.67 23.99 15,3) 9.80 6 . 2 9  ‘. .04 2 , 6 71 1. 68
133 140 18.04 11. 76 “.66 5.00 3.26 2.12 1,38 0.9~ 171,59 0.38
140 145 95,875 S’Q.93 38 . 77 2 4 . 6 8  15. 72 10.02 8, 39 4, 08 2 .60  1.86
71 45 150 33. 06 / 2 , 09 1.,~~7 7  9 . 87  6 .80 4.41 2,95 1,97 1. 32 C , 88
150 7155 44.37 29,44 19.47 17.90 8,58 5.89 3.78 2.5? 1.68 1 .71 ?
.35 7160 18,0’. 1 71 .76 7.66 5.0(1 3.26 2 . 1?  1. 38 0, 90 0 .59  0, 38
160 165 18.53 11 .05 7. 38 4 .9 3  3 .30 2 . 2 0  7 1 • 47  0. 9s 0 .66  0. 44
165 170 0, 0 0,0 ,0 0.0 (3.0 (1.0 75,0 0.0 0.0 0.0
170 7175 34 .57  2 2 . 8 1  15, 05 9.93 6.55 ‘..33 2.86 i.8~ 1.25 0.82
175 71 80 16, 53 11.05 7,38 4.93 3.30 2.20 1.47 0.98 0.86 0,4’,
180 185 20,45 14.06 9.67 6.65 4.57 3.15 2.16 1.49 1.02 0.70
185 190 0.0 0 ,0  0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,51
190 195 36.97 2 5 . 7 1 1  7 1 7.03 11.58 7.87 5 .35  3.64 2 . 47 1 .68 1.1’.
195 2 7 5 0  20. 4 5 14.06  9~~b7 8.55 4 . 5 7  3 . 1 5  2 . 1 6  1. 49 1. 02 0 . 73
20 0 2 75 5  0. 0 0.0 0 ,0 0.0 0.0 0.0 0.0 0,0 0.0 0.35
205 210 0.0 0.0 ~,0 0.0 0 .0  0 . 0  0. 0 0.0 0.0 0. 0
210 215 0.0 0.0 o.0 0.0 0.0 0 .0  0, 75 0,0 0.0 (‘.0
215 220 0.0 0 ,0  0, 0 0.0 0.0 0.0 0.0 0.0 0. 0 0. 0
220 223 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0. ’ 0.0
225 230 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 51.0
230 235 0.0 0.0 0.0 51.0 0.0 0.0 0.0 0.0 0.0 0.0
235 240 0.0 0,0 0,0 51.0 35.0 0.0 0,0 0.0 0,0 0,0
240 2.5 0.0 0.0 3.0 0 . 0  0.0 0.0 0 . 0  0.0 0.0 0.0
245 250 36.9-’ 25 .11 17. 05 1 1.38 7,~~7 5,35 3,64 2.4’ 1,66 1.1’.
250 255 0.0 0.0 0.0 0.0 1.0 0 .0  0,0 0.0 0.0 C.0
255 260 0.0 0.0 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 (‘.0
260 265 0, 0 0.0 0 .0  0.0 (5.0 0.0 0.0 0.0 0.0 0.11
2 85 2 70  0.0 0.0 o.0 51.0 0.0 0.75 0,0 0.0 0.0 51 .75
770 275 0.0 0.0 0.0 0.0 0.0 0.51 0.0 0.0 0.0 (3.0

~75 280 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
260  285 0.0 0.0 0,0 51.0 0.0 0.0 (5,0 0.0 0.0 0.0
205 290 (3.0 0.0 0,0 0.0 0.0 0.51 0.0 0.0 0.0 0.0
/90 255 0.0 0.0 0.0 0.0 11.0 0.0 - 0.0 0.0 0.0 75.0
295 3’)O 0.0 0.0 0,0 0.0 0.0 0.0 0.3 0.0 0.0 (3.0
1-’~ 305 0.0 75 ,0 0.0 .0 0.0 0.0 0.0 0.0 0.0 ~ .O3 -  • .5 .0 0 .0  0.0 0.0 .0 0 .0 0 .0  0.0 0.0 0.0 0 .0
7 1 7 1 0  3 . 5  0 . 0 0.0 17. 0 .0 0.0 0.0 0.0 0.0 0,0 0,0
1 ,5 3, ” 0.0 0.0 0,0 .0 0.0 0.11 0.0 0.0 0.0 0.0
33.3 0.0 0.0 0. 0 .0 0 .0 0 . 7 5  0 .0 0.0 0.0 0 .0
• ~~.0 0.0 o.0 0.0 0,0 0.0 0.0 0.0 0,0 0,0

~
j’ s ’  ‘3.’.) 0.0 0.0 0.0  0 . 0  7 5 . 0  0 .0 0.0  0,0  0 . 0
;‘ ~~. 0.0 0.0 ~,. 0 0 .571 1. 75  0 .0  0 .0  0 ,0  0.0 0 ,0

- .  ,. ‘ 0. ” 7 . 7 5  75,0 0.0 0.0 0,71) 0.0 0.0 0.0 0.0
‘.5 I~~

’ (3. .j 0,0 0.0 5 1 . 0  0.0 0.0 0.0 0.0 0.0 0.0
I 

~~~~~ 0. 0 0 .0 0 .0  (3.0 (3.0 0.0 0.0 0.0
‘S  ‘3.0 0.0 (3.0 0.0  0 .0  0 .0  (5.0 0 . 0  0 .0  0.0
p.’ 

~~~~~~~~ ~~~
- - .. ‘ 71 ’’b.75~ 1042.23 556.74 603.48 167.16 93.44 53.03 30.57

p I .’’ “ .1’) ‘..719 4.471’ 4.63 4.88 5.15 5.43 5.72 6.02

- . . - — ‘‘ . 3 0  7 1 1 1  S . 53 672.475 346,78 160.’.3 94.84 50.455 27,21 ~~~~~
.,~~ ~~. ‘1 71, 8’ 4.02 ‘.,19 ‘.,37 4.~~8 4.60 5.04 5,11

- -. - a -I A ’ ‘. Ic 50 ,075 &V
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ROME
GEOGRAPHIC LATITU DE 41.90 GEOGRAPHIc LONGITUDE • 12.52

ASY.LONG, /$~~TA . •1. s +1,4 +1.2 .1.0 +0.8 .0.6 .0.4 +0.2 0.0 —0.~

0 5 0.0 0.0 0.0 0.0 0 . 0  0.0 0.0 0.0 0.0 0.0
5 10 0.0 0.0 0.0  0.0 0.0 0.0 0,0 0.0 0.0 0.0

10 15 0.0 0,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
15 20 (‘.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0
20 25 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0 ,0  0.0 0 . 0
25 30 0,0 3,0 0.0 0.0 0.0 0.0 0.0  0.0 0.0 0.0
30 35 0. 0 0 ,0  0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0
35 40 0.0 0.0  0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
40 45 7175,49 52,19 48, 43 2 5 ,4 4  13,36 7 ,02  3.69 1,94 1.02 0.53
45 50 0 ,0  0.0 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0.0
50 55 350.98 194.37 96,85 50 .88  26 . 73 14.0 ’.  7 .37 3.87 2 , 0 4  1.07
55 60 281,31 139.81 74, 85 40.10 21.50 11.5~ 6.19 3,33 1.79 0.96
60 85 12 9.80 72.63 60,62 22.72 12, 71 7.11 3.98 2.23 1,25 0,70
63 70 433,96 237 ,32 12 9,95 71.25 3 9 ,1 71 21.50 11.83 6.52 3.60 1.99
70 75 349,45 189.83 103.24 56.21 33 .64  16,72  9 . 5 4  5, 00 2,74 1.5(71
75 80 347 , 59 152.40 106.80 59.46 33.19 18.58 10,43 5.87 3.32 1 ,88
80 85 346,58 150.14 104,57 57 .65 31.86 17.66 9.81 5,47 3.05 1.71
85 90 336. 5 15 2 , 6 2  110 .475 63.37 36.44 20.98 12.10 6,99 4,05 2.35
90 95 348.91 152.53 106,52 59.09 32.86 18 .33 10.25 5.74 3.23 1.8?
95 175 0 12(5.85 72.36 43,35 25,99 15.59 9.38 5.62 3.38 2.03 1.22
100 105 187 ,5~ 113 , 1 9  68,39 41.36 25,03 15.17 9.20 5,58 3.39 2 ,06
103 110 .21. 41 69.66 40,07 23.11 13,37 7.75 4.51 2.63 1.54 0,90
171 0 115 206.02 125 .29 76.32 46.56 29.43 17,41 10.67 6.55 4.03 2.48
115 120 71.67 45.55 28.97 18.43 11.74 7.48 4,77 3,04 1,94 1,24
12 0 125 91, 0 55.64 34.08 20,92 12,87 7.93 4.971) 3.03 1.88 1.1’
125 130 1071.88 64.55 475.91 25.94 16,45 10,44 8.62 4.21 2.67 1.70
130 135 93.6) 59.30 3~~.ô7 23.99 15.31 9.80 6.29 4.04 2.61 1.68
135 140 718.04 1 1 , 76 ‘.66 5,00 3,26 2.12 1.38 0.90 0,59 0.38
140 145 95 .80 60.93 3~~~77 24.68 15.72 10.02 6.39 4.08 2.60 1,66
145 150 33.05 22.09 )c,~~77 9.87 8,60 4.41 2.95 1.97 1.32 0.68
150 155 44.37 29 .44 1 9,47 12,90 8,56 5,69 3,78 2.52 1, 68 1.12
155 160 :8.04 11.76 ‘.66 5.00 3 .26  2 . 1 2  1 .38 0.90 0,59 0.38

60 165 15 .53 11.05 7.38 4.93 3.30 2,20 1,47 0.98 0.66 0.44
165 170 0, 0 0.0 0. 0 0.0 0 .0  0,0 0,0 0.0 0.0 51 ,0
7170 7175 34 ,51 22,81 15. 05 9 ,9 3  ~, , 5 5  4 . 3 3  1.86  1.89 1 .25  0. 8?
175 7180 716.51 11.05 ‘.38 4.93 3,30 2 .2 0  1. 47 0. 98 0 . 66  0 .44
180 185 2 0 . 4, 5.06 9,67 6.65 4.57 3.15 2.716 1.49 1.02 0.70
185 190 0.0 0.0 0.0 03.) 0.0 0 . 0  0 . 0  0.0 0.0 (‘.0
190 195 36,97 25.1 1 1” ,OS 11.58 7.87 5,15  3.64 2.47 1.60 1.14
195 2(10 20.4, :4,06 9.6’ 6,65 .,~~5 1  3 . 15  2.16 1.43 1.02 0.~~0
200 205 0.~ ) -3 .0 n . 0  0.0 0 ,0  3 .0  0.0 0.0 0.0 0.0
205 210 0.0 0,0 0.0 (1.0 0.0 0.0 0,0 0.0 0.0 0.0
210 215 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
215 220 0.0 75.0 0,0 0.0 0.0 75.0 0.0 0.0 0.0 0.0
220 225 0.0 -3.0 ö,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
225 230 75,0 -3.’) 0.0 0.1 0.0 3.0 0.0 0.0 0.0 0.0 —

230 235 0.0 75.0 0,0 0.0 0.0 ‘1 ,71) 0,0 0.0 0.0 51.0
235 240 0 , 0 -~ .0 o , 0 0.0 0.0 o .o 0,0 0.0 0.0 0.0
.7140 2”5 (‘.0 1.0 .o ~~~ 0.0 0.0 0,0 0.0 (.75 0.0
•‘‘~5 250 35~~1 ?~~.11 17 .05 11.55 8 ‘.87 5.35 3,84 2.4’ 1.68 1.14
250 255 0.0 ‘).0 75.0 55.0 13.0 0.0 0.0 0.0 0.0 3.0
255 260 75.0 0 . 0  “.0 0.0 0.0 0.0 o. :s 0.0 o.o o .o
260 285 3.-i 0 , 0  ‘(. 0 0.0 0 .0  (3.0 0.0 0.0 0,51 (.75

~65 270 0.0 ‘1 .75 0 .0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0
2 7 0  273 0. 0 75.0 0. 0 0.0 0.0 75.0 0.0 0.0 0.0 0.0
2 75 260 0 . 0  ( . 0  0.0 0 .0  0 .0  0 .0  0. 0 0.0 0.0 0.0
280 285 (3.0 -3.0 3.  0 .0  0 .0  0.0 0.0 0.0 0.0 0.0
295 290 0.0 75 .0 0. 0.’) 0.0 0.0 0.0 0.0 0.0 0.0
290 295 0.0 3.0 (5. 0.’) “71 .0 0.0 0 ,0  0.0 0.0 0.0
295 3 - 0 0,0 (‘.0 75 , 3 . 7 5  75 ,0 0.0 0.0 0,0 0.0 0.0
i ’O 2.1 5 (3.0 ‘3.) 0. 0.75 (1.0 0.0 0,0 0.0 (3.0 0,0
3(5 310 0 .75 (.0 3, 0.0 0,0 ~‘.0 0.0 0.0 0,0 0.0
31’) 315 0.0 ‘.1 ‘5. 0.0 51.0 75,0 15.3 0.0 0,0 51 .0
3 .5 3~ 0 0.’ ,‘l 0, 0,75 0,~’ 0 ,0  “ .0 0.0 (3.15 (3.0
320 325 0.75 ‘ .0 75. 0 . 0  0.0 0.0 0,75 0.0 0.75 (‘.0
375 3311 0 . 0 .0 0.  0.0 0 .0  0 .0  0.0 0.0 0, 0 0.0
130 335 3 .75 .0 0. 0.’) 3.0 ( .0  0 .0  0 .0 0 . 0  0 .0
335 3’s r ’  ‘. 3  ‘ .0 0. 0 . 0 0 . 0  - 7 5 . 0  .1 .0 0,0 0.0 (3.0
140 3 . 5 5  7 1 , 0  .75 -j• 0 3.1 0.1- 0.”) 0 , 3  0.0 0.71’ 0,0
1 45 5  .5575 (1. ‘1.0 0,0 0.0 ‘1 .0 0.55 3.0 0.0 0.0 0,0
3 575 355 0.-. ‘.0 0,0 0.0 3.0 i.0 0.0 0.0 0.0 (3.0
155  380 1,” - ‘ .0 -3.0 “3.0 r’ .75 75.0 0.0 0.0 (‘ .0 0 .0

1~~~ 5 T  ~~~~~~ -

A ” P L I 1 - 3, 3~~14 ,~~
’ ,‘I~~r’ ..1 1 214 .43 69~~.’.~ 71Q~,.?8 7 2 5 . 7 2  133 .03 77.99 4 6.711 ?~~.5OPMA SE ..‘i- - 

~.09 3 . 7 1  5.39 ‘.556 55 . ’. 5.93 6,5~ 6.35 6.56
I’ - MQ71,R5

S EC- ’1’3 s-~ i71 ’ ~~ . ‘ l . L
A M PLIT UDE ?1’ ’.,85 ,‘3. (.81 8i~~.9’. ‘.5~~...s ,‘55

~~.71 141.84 79.40 4 4 .~~I 2 5 ,3 6  14 .3
PHASF 4.8.’ -..‘2 .,,92 4.91 55 .055 c.19 55 ,13 ~~, 4 9  55.66 55 .6’

(I~. 3.~~75‘ —1 UP~’€’ . I M : ~~~ ‘‘ ‘ S  - A .1 .~~~ ‘ I3 ’~ I c  79 .00 754

- ,
~~~~~~~~~~~~~~~~~~~~~ -



U TR F C NT
GEOG RAP HIC LATITUDE • 52.06 GEOGRAPHIC LONGITUDE • 5.07

A S Y .LONG, /BETA . ~1.6 .1,4 +1.2 .1.0 .0.8 +0.6 .0.4 +0,? 0.0 —0.2

0 5 7554,51 813.96 261 ,67 65.06 28,04 9.40 3 .21 1.12 0.40 0.15
5 10 7508,15 2396.99 775.42 255.27 85,97 29.80 10.69 3.99 1.56 0.83

710 15 73715,59 2305.64 731.63 234.38 75.89 26.92 8.33 2.84 0.99 0,36
15 20 16221.24 5456.38 71877,84 647.06 224,92 78,90 27.95 10.00 3,62 1.33
20 75 5052,71 20512,74 796,51 317.85 7127.26 51,12 20.60 8,33 3.36 1. 38
25 30 1825.40 798.89 3571,78 155.87 89,49 31,18 714,07 6.39 2.92 1, 34
30 35 1266.60 552.00 278.71 132.17 63.13 30.36 714,70 7.17 3.51 1.73
33 4Q 7584,11 2431.91 792.12 263.58 90.2w 32.10 11.96 4.70 1,96 0, 66
40 45 2411.54 983.91 411.74 177.22 78,58 35.90 16.88 8.15 4.02 2.03
45 50 1480.1’. 645.41 286,04 129.20 59.62 78,17 13.64 8.77 3.4’. 1.78
50 53 i316,7~ 655.36 330.36 166.70 87.27 45.73 24,26 13.02 7,06 3,67
55 60 3599,97 1354,68 566,30 262.85 133.09 771 .77 40.34 23,30 13.89 8 ,15
60 65 8930.55 3324,41 71294 ,93 533.88 235.13 111 .02 56.00 29,90 18.69 9.64
65 70 1331,58 644.00 317.51 159.96 82.53 43.67 23.73 13 ,24 7.58 4.45
70 75 592, 19 277, 94 13 3.23 65.45 33.06 17,20 9.24 5.12 2.92 71 ,71
75 80 615,49 298.59 141 .13 73.99 39.16 20.30 711 .18 6,39 3.79 2.32
80 85 59.28 40.70 27,97 19.22 13.22 9,09 6.26 4.31 2.97 2,04
85 90 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0, 0 0.0 0,0
90 95 37 .1’) 26,45 19, 81 13.37 9,51 6.76 4.81 3.42 2.43 1.73
95 7100 21,30 1 4.66 10.38 7.25 5.06 3.54 2.47 1.73 1. 2 71 0,65
100 7105 21 ,80 15.67 11 , 55 8.41 6.13 4,47 3.26 2.38 1.73 1,2 7
105 110 12.50 9.25 6,85 5,07 3.75 2,78 2 , 06 1,52 1.13 0,83
1710 115 28 ,05 20.49 14,98 13.95 8.01 5.86 4,29 3,714 2.30 1.68
171 5 120 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0,0
120 125 15,69 11.74 ~.78 8.58 4.9? 3.69 2.77 2,07 1.56 1.17
125 130 0.0 0.0 0.0 55.0 0.0 0.0 0.0 0.0 0.0 0.0
130 135 0,0 0.0 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0
135 140 3.19 2.48 ~.93 1.30 1.17 0,91 0.71 0.55 0,43 0,33
140 145 0,0 0.0 0.0 55.0 0.0 0.0 0,0 0,0 0.0 0 ,0
145 150 6.38 4,97 3, 87 3.071 2.34 1.82 71 .42 1.10 0.86 0,67
150 155 3.19 2,48 1.93 1.50 1.17 0.91 0.71 0, 55 0.43 0.33
155 160 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
160 165 6,38 4,97 3.87 3.01 2.34 1,62 1,42 1.10 0.86 0,67
165 170 3,719 2,48 1.93 1.50 1.17 0.91 0,71 0.55 .43 0.33
170 175 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 .0 0.0
175 180 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 .0 0.0
180 7185 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0
185 190 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 (3.0
190 7195 0,0 0,0 0,0 0,0 0,0 0.0 0.0 0.0 .0 0.0
195 2 750 0. 0 0.0 o,0 0.0 0,0 0.0 0 .0  0.0 .0 C ,(’

2 00 205 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 C .O
205 210 0.0 0,0 0.0 0.0 0.0 0.0 0 , 0 0.0 .0 C ,0

71 2710 215 0.0 0.0 0.0 0.0 0 . 0  0 .0  0 .0 75 ,0 0,0 0.0
215 220 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
220 225 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 (‘.0
225  230 0, 0 0,0 0,0 0.0 0.0 0.0 0,0 0,0 0.0 0,0
23 0 235 3 ,19 2.48 1.93 1.50 1.17 0.91 0. 7 1 0 .55  0. 43 0 . 3 3
233 240 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0.0
240 245 0.0 0.0 0.0 0.0 0.0 (71.0 0.0 0.0 0.0 0.0
245 250 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
250 255 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0
255 260 0.0 0.0 0,0 0.0 0.0 0.0 0, 0 0.0 0,0 0.0
260 265 0.0 0,0 0.0 0.0 0.0 0.0 -3.0 0.0 0,0 0.0
265 270 0.0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
270 273 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
275 280 0,0 0,0 0.0 0.0 0.0 0.0 0, 0 0,0 .0 0,0
260 285 0,0 0.0 o,0 3,0 fl3.~ 0.0 0.0 0.0 .0 0,0
265 290 0.0 0.0 o.0 0.0 0.0 0.0 0.0 0.0 .0 o .o
290 29 3  0 ,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
295 300 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
300 305 0, 0 0.0 0.0 0.0 0.0  0.0 0 .0 0.0 .0 0,0
305 371 0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 .0 0.0
3710 315 0,0 0,0  0, 0 0.0 0,0 0.0 0,0 0,0 .0 0,0
371 5 320 0, 0 0.0 0.0 0.0 0.0 0.0 0,0 0,0 .0 C,0
320 325 7478.77 729.87 215 ,08 63.38 15,66 5 ,50 1.62 0.46 .14 (3.04
325 330 7183,4” 2188.95 667.21 203.49 62.09 18.96 5,79 1.77 0.54 (3.1’
330 335 3945.25 71366,64 474.62 185.26 57,69 20,19 7,09 2.49 0,88 0.31
335 340 1067,81 435,719 177 .42 77.3 6 29 .52 (7,05 4.92 2 .071 0.82 0.14
40 345 76 90 ,8 . 846 ,14 269.37 99.78 34 .75 12 ,75 4 ,30 1.59 0,99 0 ,22

. 45 330 7 315.5713 .3755 .64 73s .83 234.38 75.89 24,9? 8.33 7.84 0.99 0.36
350 355 844,76 648,20 264 .44 101.2 1 39.09 15.25 6.02 2.41 0.98 0,40
355 360 3364 ,3 5  1080.63 358.90 120.73 41,87 14.68 5.42 2.01 0.76 0.29

FIRST HARMO ’,IC
A MPLIT U DE 86819,48302?2.3610892.45 4105.25 1836.61 607.72 320 .32 158 .39 63 .79 46.93

PHASE 0.6-3 ‘1.86 1. 08 1,37 1.72 2 .13 2.58 3.03 3.45 3,64
(IN HOURS
SECOND HA MMO N IL
A MPLITUDE 56048.611 9151,06 6755.10 2497.15 987.81 4.6.62 207.44 104.25 57 .02 32.52

PHASE 0.65 0.84 1.08 1.41 ‘~,7Q 2.73 7.67 3,07 3.41 ~~~~~~
(IN HOURS

~E U 7 1 ’ P F 8  L IHI ‘ FOR ‘~~TS CA LCu .A1’ ION IS 5c,0,00

L _ _  _  _  _ _ _ _ _



_______________________________________________________________________________________________ - ~~~~~~~ ._ o.,.--i
V.’—

U IRFCHT
G EUGRAP H IC LATITU DE • 32.06 GEOGRAPHIC LONGITUDE • 5.07

A SV .LOP71G,/BETA ’ 41.6 +1, 4 +1.2 .1.0 .0,8 +0.6 +0,4 .0.2 0.0 —0.2

0 5 20 0, 2-75 84.42 35.60 1 5 .01 6,33 2.67 1.13 0.47 3.20 0.09
5 10 386.68 178.44 82.68 38.44 11 .94 5.40 3.95 1,86 0.88 51 .42

10 15 194 .171 87 ,09 39,07 17.53 7.87 3.53 1.58 0,71 0.32 (‘.14
15 20 6809,3’s 2518.69 933,47 346.0? 129.25 48.35 18.17 6.87 2.61 1.00
20 23 5052 , 71 20C2,74 796.51 31 7.85 127.26 51.12 20.80 8.33 3.38 1.38
75 30 1825.40 758.89 35’.,78 155,87 69,49 31.18 14 .07 6.39 2.92 1.34
30 35 7 1 2 6 6 . 60 592 ,00  278 ,71 7 1 3 2 . 7 1 7  63,13 30.36 14.70 7.1 7 3 .51 1.73
35 40 462.63 213.36 99.36 48.75 22.24 10.71 5.21 2.57 1.28 0.65
40 45 24 71 1.5-. 983.91 411. 7’. 177.22 78.58 35.90 16.88 8.1 5 4.07 2.03
45 50 L480.1~. 845,41 286.04 7129.20 59.82 28.17 13.64 6.77 3,44 1 ,78
50 55 1316, 70 655 .36 330,36 168.70 87 ,27  45.73 24.26 13.02 7,06 3 ,87
55 60 1123 .275 624.81 351.22 199.’.6 1)4.42 66.26 38.7? 2 , 8? 13.55 8.1~,
60 65 4285.85 1835.73 8 17 . 2 5  36 55 .43  185. 78 9 5 , 3 3  50 .88  2 8 .2 5  16.16 9 ,~~7
65 70 71 33 71,58 844.00 317 ,51 159.96 82.53 43.8? 23,73 13 . 26  7.58 4 , 4 5
70 75 592,19 277.94 133.23 65.45 33,06 17.20 0.24 5.12 2,92 1 .7 1
75 80 6 1 5, 43 258,59 147 .13 73.99 38,16 20.30 11 .18 6.39 3.79 2 .32
80 85 59,2’, 3 7 5 , 7(71 2’ .97 19.2?  13 ,2 2  9.09 5.26 “,3: 2.97 2 .0’.
85 90 (‘.0 0 .0  (3.0 0 ,0  5 5 . 0  7 1 3 . 0  0 .0 0. 0 0.0 0 ,0
90 95 3” , 71 28.4171 7 1 8 , 81 13.37 9.51 6,76 “ .81 3.42 2,43 1.73
95 1 0  2 1 . 3 15 4 .56 10.38 7.25 ‘5.06 3.54 2.47 1.73 1.21 51 .85

100 1155 2 1 . 80 15,8~ i i . 55 5 .4 1 6,71 3 ‘..‘, ?  3.26 2.38 1.73 1 .27
105 110 ‘ . 2 , 5-1 9.25 6.85 5.07 1.75 2,78 2.06 1, 52 1.13 0,83
110 1 7 1 5  2 8 . 05  2 , 1 .4 9  14.98 10.95 8.01 5,86 4.29 3.16 2.30 1 .68
115 120 0,0 3.0 3.0 0.75 1.0 ).0 (3.71) 0.0 0.0 0.0
120 125 15 ,63 1 1 . 7 4  713 .78 6.58 4 . 9 2  3,s? 2.7’ 2.07 1.56 1,1”
125 130 0. 0 0 . 0  3, 0 0 . 0  7 5 . 0  0 . 0  0. 0 0 .0 0. 0 0.0
130 713 5 0, 0 0.75 (3.0 0.0 -75 .0 0 . 0  0 ,0  0 .0 0 . 0  0 ,0
135 140 3 . 1-?  3 .4 8  1. 9 3 1.50 1 . 7 1 7  0 , 9 1  ~,771 0.55 0.43 51 .33
140 145  0 .71 )  7 1 . 0  ‘ , 0 0. 0 1.0 ‘.0 ) ,0 0. 0 0. 1 0 , 0 -

‘7145 150 6, 38 .,,97 ~,8 7  3 . 0 1  7 . 3 4  1 .8?  71 .42 1.171) 0.66 0.67
I S O  155 3 . 1)  ,‘,‘.8 ~,93 ~~.5’ ‘ .17 0, 971  ~).71 0,55 0.43 51 .33
155 160 “.0 .2 ,0 0.0 0.0 “.0 55.3 0.0 0.0 0.0
160 163 6.38 ‘..97 71 .87 3 .371 2.34 1.82 1.42 1.10 0.86 0 .6’
7165 7170 3 , 1 -3 ?.s8 71, 93 ‘i.50 1.17 ‘3.91 3, 7 j  0, 55 0.43 (.32
170 7175 0,0 .0 -3.0 1. ’) (71.0 ‘3.0 0. 0 0.0 0.3 ( . 0
175 180 0, 0 3.0 .0 0.71) ‘71 .0  - ‘ .0 0 . 0  0 . 0  0,0  0 .0
180 185 0.71,) 3.0 ~,0 r3.Q 0,1) 3 . 0  0 . 0  0 .0  0 .0  0 .0
155 190 0 . 0  J.0 .~ ) 0 . 1  0 .0 (‘ .0 “ .71) 0,0 0.0 0.0
190 195 0.0 0 . - )  713.0 — 71 .0 0 . 0  • ,) ‘.0 0, 0 0 . 0  0 .0

- - 195 27575 0 .0  0 . 1  3 . 0 3 . )  0 . 0  1.0 - 7 5 . 3  0 . 0  0. 0 0 .0
200 2.5 0.71) 0.0 ‘.0 75.0 0.0 7 5 . 0  0 , 7 5  0 .0  0 . 0  0 ,15
21- 5 2 7 1 0  (3.0 3 .0  3 .0 (3.0 0 .0  0 .0  5 5 .0  0.0 0.0  0 ,0
2 7 1 0  2 1 5  0. 0 ‘ .1) - .0 7 5 . 0  (75 .0 .75 0 . 1 5  0 . 0  0 ,0  5 1 . 0
7 7 1 5 2 2 0  0 .0  0,0 - , 0 0 . 7 5  0 .0  (3.0 0 . 0  0,0 0 . 0  3.”
2 2 0  2755 0.0 3 ,() 3.0 0 .3  (1.0 0 .0  0 .0  0.0 0, 1 (3.0
225 2 3 0  0 . 0  0 . 0  0. 0 0 . 0  7 5 . 0  0 . 0  5 5 . )  0 .0  0 , 0 51 .0

7 1 :  23 15  235  3 . 1~~ 2 . 48 1.~~ 3 1. 5 0  1. 17  0, 9 1 “3.7 1 3. 55 (3 .4 3  (75 • 33
2 3 5  2 . .0  0 .0 0 , 7 5  f l , 0 “ .0 0 .0  7 5 , 0  ) . ‘ 0.0 0.’) (3.0

4Q 24~ 0. 0 0 .0  — , 0 n . o  0 .0  75 .0 7 5 .~~ 0 .0  0 . ” 15 .0
245 250 “ . ‘ o.~~ ~~ 0 r - , ’> (3.0 0. r~ ~~.‘ 0 . 0  0 ,0  c .o
250 2 5 5  “- .0 0 . 0  “ .L~ 75 .3 0 . 0  ‘1.0 1..) 1.0 0.0 (3.0
255 260 (3.0 (71. ’) (..0 (75, 1) 5 5 . 0  3.0 7 5 . 1- ‘71 .0 (3.15 15.0
260 2 85 7 ,0  7 . )  . 0 “ .0 (71 . 0 0 .0  ‘.0 0 ,0  0.~~ 0 . 75
7585 2~~0 0.0 o.0 .0 0.0 3,75 0.1) 0.) 0.55 U.0 55,0
.‘7C( 275 75 .’) 3.-1 0.0 ‘3.0 0 . 0  75 . 55 7 5 . 0  0 . 0  0, 0 (‘ .0
. 7 5 280 7 5 . 0  0. ’) 1 . 0  ‘3.0 0 . 0  0 ,0  55 . 3 3.0 0, 55 0 .71’S
280 265 0.0 3,1 - ‘ . 0.0 55.0 (3.1) 3.3 15.0 0.75 ( .55
78 5 2 75 0  0 ,0  o,Q • •‘l ~~~~~~ 5 5 . 0 3, 0 0 . J  0 ,0 0. 1 (‘ .0
7590 ,- -1 5 0 ,0 -1 .0 .0 0 .0  0.~ ’ 0.0 J.3 0.0 0.0 15 .0
2 9 5  3 51 ,0  o . ” ‘ .0 3.0 c’ .0 0.~ (‘3.15 1.0 0 ,75 0 .0
3 - 1 5 3 5  (75,0 , , . ( 3.0 (- .0 (“ .0 1,55 ~ -1 3.0 0 .0 ( ‘ 7
3ç5 1 ,1 ‘ .0 0.75 ((.0 -3 .0 (3.0 ‘ .,) -3 .75  0,0 (‘ • (‘ (3.~i
3j0 3 .5 (75 , Q (,, fl 1 .~~ -‘ .0 “ ,~~ (‘ , 75 ((,~71 75.0 .‘,0 C 7

3 13 . 5 . 0  1 ,0 ((.0 (3.55 75 .) 1 7 5 , 7 5  0.75 Q.) 1 5. 0  0, ’) 75.0
‘320 3 / 5  ( 1 .0 ‘71 ,0 .0 (-,,0 (7,0 0,0 0.0 0,0 0. -

~ 2 ! 330 0. 0 0 . 7 5  ~~, C 0 .0  0 . 0  0.0 ‘1.~~ 3. 0 0 . 1 ’  (3.0
‘ 3 ”  i~~ 5 1 65 4 , 8 7  6 ‘ . 50 2 2 3 , 0 7 1  8 1 . 87  3 0 .0 5  1 7 1 . 5 5 3  4 , 05 1 . 49  0 . 55  (3.20
‘7135 3.-I 7 1 U~~ ’, 8 1 42 5 .713 1’’ .’.? 72.36 27.52 12.0” ..,97 7 5 . 0 1  (.8? 0.34
140 5.~ 200 ,5 8 7 . 11 3’ .’’ 16 .38 ‘.11 3 .0 5  ..1.. 0.58 0, 2 5  (3. 11
) . 5  7 1 ”~ 194 , 1 L  87 ,” ?  ‘Q ,(’’ 3 ’ . 5 5 4  ‘.R ’1 3,53 ,59 1).7~ 0,37 0 . 1’.
35 ’  3 . 8 6 4 . 7.I 6 . 0 . ; ’O 7 6~~~ 4~ 10 3 , 2 7 1  3 9, 0 9  1 5 . ?~ ’ 6. ’~ 2 2 . 4 1  0. 98 0 . 40
715 ”  357(75 8 6 3 . 8  71~~7 5.  7 ’  1 4 7 1 , 8 57,35 2’I ,~~9 9 .3 8  3, 79 1.5 3  (75 .8? 0 .25

~~IR S T  HA R~75” 7 5 ’ I C
A ” P L I~ DE 3 5 ’.~~,1 :1 3 1 75s, .o6 5666.36 2511.4 IVS.24 3 5 4 , 0  278, 18 146 .715 60.31 45,95

~ .64 7 1 , 8  - ~~~~ ,‘, l’  ‘.‘.75 2.71 1 .151 3.3? 3.64 2.. 9e-

I, ”
F C f l ” 0  ~,,71 .’ M 7 1  E.1 .

D l  2.’11 ‘ ,71’ 71 91 P1 ,’ :71 3Q2. .36 5 73 6.171 71’ ’ 7 1 . ” ’  157.85 196. 8 5 5  104 .45 57 .”6 32.88
( .5- ’ 7 1 , 5 1  :. 0? ,‘.,‘‘, ‘.45 ‘,‘3 1 ,0’ 1.20 3.53 1.”’

C IN
‘ ,r u(’.’r1’ L 1’- ’ I ’  ( “ ‘ 7 1 1 5  (~~~, 7 1 ( l 7 1 / 7 1’ ’’’ - IS 1si5. ’
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UTRECHY
GE0GRAP,’IC LATITUDE 52.06 GEOGRA PHIc LONGITUDE • 5.07

AS’V,L0~ G, ,9ET4. .71.6 .1.4 +1.2 .1,0 .0.5 .0.6 +0.4 +0.2 0.0 —0,?

0 5 200.20 84,42 35.60 715. 071 6,33 2.67 1.13 0.47 0.20 0,08

~ 10 386,68 178,44 82.66 38.44 17.94 8.40 3.95 1.88 0.88 51,4;
710 15 194.11 87.09 39,07 17.53 7,87 3,53 1.58 0.71 0.32 0.14
15 20 7189,92 88.70 41.43 19.35 9.04 4.22 1.97 0.92 0, 43 0.2~
20 25 3397.85 395.24 573,50 235,98 97.21 40.09 16,55 6,84 2.83 1.1”
25 30 1825 .40 798.89 35~~.7B 155.87 69,49 31 .18 14.07 8.39 2.92 1 .34
30 35 1286.60 592.00 278.71 132.17 63.13 30.36 14.70 7.17 3.51 1.73
35 40 482.63 2713.38 99.36 46.75 22.2 4 10.71 5,21 2.57 1.28 0.65
40 ‘.5 756,87 376,41 18 8.73 95.35 48 .53 24.87 12 .83 6,66 3.48 1.83
45 50 71480 ,14 645.41 286,04 129.20 59.62 28 ,17 13.86 6.77 3, 46 1.78
50 55 1318 .70 655.36 330.36 168.70 87.27 45.73 24,26 13.02 7.08 3.87
55 60 1123 , 20 624 .871 351. 22 199.46 114 ,42 88.28 36.72 22.82 13.55 8 .10

71 60 85 2630,98 1228 .23 594,24 298.56 155 ,72 84.10 46.83 28.76 15.62 9.27
65 70 ~331 ,5B 644.00 317.51 159.96 82 .53 43 ,67 23.73 13.24 7,59 4 .45
70 73 592 ,19 277,94 133.23 65.45 33.08 17,20 9.24 5 .712 2,92 1.71
75 80 615.49 298.59 147.13 73.99 38.16 20.30 11.18 6.39 3.79 2 .32
80 85 59.28 40,70 27.~~

7 19.22 713.22 9,09 6.26 4 .371 2.97 2.04
85 90 0, 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90 95 37 .10 26.45 18.81 13.37 9.51 6.76 4.81 3.42 2.43 1.73
95 100 21.30 34,86 10.38 7.25 5.08 3.54 2.47 1.73 1.21 0,85
100 105 21.80 15.87 ~~~~~ 8.41 6.13 4.47 3,26 2.38 1.73 1.27
105 7110 12. SL ’ 9,25 6,85 5.07 3.75 2 , 78 2.06 1.5? 1.13 0.83
110 171 5 28.0 20.49 14.96 10.95 8.01 5.96 4.29 3 ,14 2.30 1.68
113 120 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
120 123 71 5 ,69 11.74 8,78 6.58 4.9? 3.69 7.77 2.07 1.56 1.1 7
125 130 0.0 0.0 (3.0 0.0 0.0 0.0 (3.75 0,0 0.0 0,0
130 135 0.0 0,0 0.0 (71,0 0.0 0.0 0,71,) 0,0 0,0 51 .0
71 35 140 3.1’s 2.48 1.93 1.5 0 1.17 0 ,971 0, 71 55 .55 0.43 0.33
140 145 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
145 150 6,38 4,97 3.87 3.01 2.34 1.82 1 ,42 1 .10 0.86 0.67
150 155 3.19 2.48 1,93 1.50 1.17 0.91 0,71 0.55 0,43 0.33
135 160 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0
1 60 165 8, 38 4.97 3.87 3.01 7.34 1.82 1, 42 1.10 0.86 0,67
165 170 3.19 2.48 ‘.,93 1.50 1 ,17 0.91 0,7~ 0.55 0.43 (3.33
170 7175 0,0 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0,0
175 180 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 51.0
160 183 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
185 190 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0,0 0 .0
7190 7193 0.0 0.0 0.0 0.0 0.0 0.0 75,0 .),0 0.0 0,0
7195 2o0 0.0 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0 .0  (3.0
200 203 0.0 0.0 0,0 0,0 (71.0 0.0 0.0 0.0 0.0 0.0
205 210 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 (~~0 0.55
210 215 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 15 2 2 0  0.0 0.0 ((.0 0.0 0.0 0.0 0.0 0.0 0.0 0,55
220 225 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
225 230 0,0 0.0 0,0 0.0 0,0 0,0 0.0 0,0 0.0 0.0
230 235 3 .1) 2.48 i. 93 1.50 1.17 0.91 0,71 0.55 0.43 0 ,33
235 240 0.0 0,0 o,0 0.0 0.0 0,0 “.I~ 0.0 0.0 0.0
?40 245 0,0 0.0 0.0 0.0 0.0 (3.0 0.0 0.0 0,0 0.0
745 2 50 0. 0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 15 .0
250 253 (71.0 0,0 0.0 0.0 55.0 (71.0 0.0 0,0 0.0 0,0
235 260 ‘3.0 0.0 0.0 51.0 0,0 0.0 0.0 0,0 0,0 0.0
260 285 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.55 0.0
265 2755 0,0 0,0 0.0 0.0 0,0 0.0 0.0 75.0 0,0 55 .0
270 2 75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (3.0 (3.0
275 280 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
280 285 0.0 0.0 0.0 0.0 55.0 0.0 0.0 0.0 0,0 0.0
285 290 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 51.0
290 293 0.0 0.0 0.0 55.0 0.0 0.0 0.0 0.0 0.0 0.0
295 300 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
300 305 0.0 0.0 0.0 0,0 55.0 0,0 0,0 0.0 0,0 51.0
303 310 0.0 0.0 0,0 0.0 0.0 0.0 (3.0 0.0 0,0 0.0

71 310 315 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
315 320 0.0 0.0 0.0 0,0 73.0 0.0 0.0 0.0 0,0 0.0
320 323 0.0 0.0 0, 0 0.0 55.0 0.75 0.0 0,0 0.0 0.0
325 330 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0.0 0,0 0.0
330 333 0.0 0.0 ij,0 55.0 0.0 0.0 0.0 0.0 0.0 0.0
335 340 71067.61 43 5.19 177 ,4? 77,36 19.32 ‘.2,05 4,97 2.01 0.62 0.3’.
340 3’.5 200 ,5 1 57.01 37 ,75 16.36 7.11 3.08 1.34 0.58 0.25 0.15
345 350 104 , 1 7 1  8 7.09 39 ,07 717 ,3 3 ‘.87 3,33 1 .36 0.71 0,32 0.71’.
350 355 j5 9,9; 88.70 4 1.43 10.35 9,04 4 .22 1 , 97 0,92 0.43 0.2 0
353 360 867 .81 350 ,77 14 1 , 82 57 .35 23 .19 9.35 3.79 1.53 0.62 0.25

F !RST - ‘ARt ’ ‘-I C
AUP L IT ,,CE 183 6’.b. 84-’.98 393 ’+.O ’5 1 6 67 . 9 0  ~32.42 4’5.22 25(1.43 13 6.54 76.99 44 .82

P H A S E  2 . 1 8  2 .3 1  7 , 45 7 . 6 2  7 . 8 2  3 .554  3 .27 3.53 3,79 4 .06
, IN HOLSS

~EC DN D ~.AKM0N (3,
A MPLIT OE 71 3 7192. 3 1 8072.27 Zee ’-, ,28 1383.19 68 8,5 71 353.32 168, 97 10i.~~3 57 ,71 2 3 2 . 63

PHASE 2.28 2.41 2.53 7.70 2.58 3,06 3.25 1.43 3.63 3.5’.
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UT REC HT
GEOGRAPHIC LATITUDE 32.08 GEOGRA PHIc LONGITUDE • 5.07

ASY .LONG,/BETA . •1.6 •1,4 .1.2 +1,0 .0,8 +0,6 .0,4 +0.2 0.0 —0.2

0 3 200.20 84.42 35.60 15.01 6.33 2.67 1.13 0.47 0.20 0.08
5 10 388,68 178,44 82.66 38.44 17.94 8,40 3.05 1.86 0.88 0 .4?

710 15 194.11 87.09 39.07 17.53 7,87 3.53 1,58 0.71 0.32 0.14
15 20 189, 92 58.70 41,43 19.35 9.04 4,22 1,97 0, 92 0,43 C.20
20 25 705,01 342,93 143.03 63.04 27,63 711 .95 5.17 2.24 0.97 0 ,42
2 5 30 711 57,07 530.08 243.66 112 .38 52.00 24.14 171 .24 5.25 2.46 1.1 8
30 35 1067,31 510.04 245.01 118.31 57,43 28,02 13,74 6.77 3.35 1.67
35 40 462.63 213.36 99.36 46.75 22,24 10.71 5.21 2.57 1.28 0.6’,
40 45 756.67 376,41 188.73 95.35 48.53 24.67 12.83 6.66 3,48 1.83
45 50 612.52 294.65 144.21 71.85 36.43 18.79 9,84 5.23 2.82 1. 53
50 55 131 6,70 655.36 330.36 168.70 87.27 45.73 24.28 13,02 7.08 3.87
55 60 1123,20 624.81 351.22 109.46 114.42 66.26 36.72 2 2 , 82 13.53 6.10
60 65 71005,04 6518.65 344.30 107.73 171 5.04 87,68 475.271 24,00 714,54 8,83
85 ~0 711 32.2-) 562.04 283,81 146.10 76.82 41.33 22.77 12.85 7,42 4,38
70 75 592,lc 277.94 7133,23 65.45 33.06 17.20 9.24 5.12 2.92 1.71
75 80 615,4’) 298,59 147 .13 73.99 38,16 20.30 11 ,715 6.39 3,79 2,3?
80 85 39,28 40.70 21 ,97 19.22 13,22 9,00 6.26 4,31 2,07 2.0’.
83 90 0.0 0.0 0.0 0.0 0.0 0.0 ‘71 .0 0. 0 0. 0 0.0
90 95 37,19 26.45 18.81 13,37 9.51 6.76 4.81 3,42 2.43 1.73
05 1150 21.33 714.86 10.38 7.25 5,06 3.54 2,47 1q 73 1.21 0,85

7100 105 21.875 :5.87 11 . 55 8.41 5.13 4.47 3.28 2 .38 1.73 1.2 7
105 7171 0 12. 5) 9,25 (,.85 5.07 3,75 ‘ .78 2,06 1.52 1 .13 0.63
171 0 113 28.05 20.49 1’+.98 10,95 8.01 5,88 4,29 3.14 2.30 1.68
115 120 0.0 0.0 0.0 0.0 55.0 0.0 0,0 0.0 0.0 0.0
120 75 2 5  15.6’) 11.74 8.78 6.58 4.92 3.89 2,77 2.07 1.56 1.17

71 25 7130 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 75,0
.30 135 0.0 75 .7) ~ ,O 0.0 0.0 0.0 0.0 0,0 0,0 0 ,0
135 140 ~~~~ 2.48 j•93 1.30 1.17 0.971 0.71 0.55 0.43 0,33
140  7145 0.0 0.0 -(.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
143 715 0  8, 36 4 , 97 3, 87 3.551 7,34 1.82 1,42 1,10 0.86 0.67
1150 155 3.19 2.48 ,93 1.50 71.1 7 0.91 0.~~1 0.55 0,43 0.33
71 55 7160 75 .0 -3.0 0,0 (‘3.0 0.0 0.0 0.0 0.0 0.0 0.0
160 163 6,38 ~.97 3,87 1.01 2.34 1.52 1, 42 1.1 0 0,86 0.67
185 170 3. 71 - ; 2.48 1.03 1.50 71 .17 0.91 0.71 0,55 0,43 0,33
7170 7175 0.0 0.0 3, 71) 0.0 0.0 7171 ,71) 0.0 0,0 0.0 0.0
175 180 0.0 0.0 ‘(.0 0.55 0.0 0.55 0.0 0,0 0.0 0.0
180 185 0.0 0.0 (3.0 0,75 0,0 (71.0 0.0 0.0 0.0 0,0
7185 190 0,0 0,0 (3.0 0.0 (‘71,0 0,0 0.0 0.0 0.55 0.0
190 195 0,0 ‘1.0 ~ •fl 0.0 0,0 0.0 0.3 0.0 0.0 0.0
195 271)0 0.0 0.0 0, 0 0.0 0.0 0.0 0.-) 0,0 0.0 0.0
200 171’S 0.0 0.0 0,0 0.0 55.0 0.0 0.0 0.0 0,0 0,0
205 2 10 0.0 0.0 0.0 0.0 0.0 0.55 0.0 0.0 0.0 0.0
210 215 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
7715 220 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
220 225 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
225 230 0,0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
230 235 3.13 2.48 1,93 1.50 1.17 0.91 55,771 0.55 0.43 0.33
2 5  240 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
240 245 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0,0 0.0 0.0
245 250 0.0 0.0 0.0 55.0 0.0 0.0 0,0 0.0 0.75 0.0
250 255 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
255 260 0.0 0.0 0,0 0.0 0.0 0.0 0. 71) 0.0 0.0  0.0
260 .65 0.0 0.0 0.0 0.0 0.0 0.0 0.11) 0.0 0.0 0.0
285 270 (3.0 0.0 0.0 55.0 0.0 55.0 0,0 0.0 0.0 0,55
270 273 0,0 0,0 0.0 0. 1) 0 .0  0.0 0.0 0. 0 0 .0  0.0
275 280 “1 ,0 0.0 0.0 75,0 0,0 0.0 0,:) 0.0 0.0 0.0
280 285 0.0 0.0 0. 0 0.0 0.0 0.75 0.0 0.0 0.0 0 ,0
285 290 0,0 0.0 0,0 0.0 0.0 0.55 75 .75 0.0 0.0 0.0
290 2”5 0,0 0.0 0.0 0.1) 0.0 0.55 0,0 0,0 0.0 0,0
29 5 31)0 ~‘ ,0 0.0 0,0 0.75) 0,0 0.0 0.0 0.0  0.0 0 . 0
300 305 0.0 0.0 (71, 0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0
103 3155 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0.0
310 3 71 5 (71, 0 0.0 0.0 0.0 55 .0 o,o 0.0 0.0 0.0 C .0
3 715 320 0,0 0.75 o,0 55.0 55.0 0.55 0,1) 0.0 0.0 0.0
32’) 3-715 “ ‘ ,O 0 ,55 0.0 0.0 55.0 0.75 0,0 0.0 0.55 (‘.0
325 3351 0 ,u  1 5 ,0  0,0 0.0 55.0 (3.55 0,0 0.0 0.0 0.0
13 55 335 0.75 (( .0 0. 0 (3.0 0 .0 0.0 55. 0 0 .0  0 . 7 5  0 ,0
335 3’.0 200 , 2 7 5  84 . 42  3’ , 6Q 715.01 6.33 2.6’ 1 .13 0.47 0.20 (.08
‘~‘.0 3’.5 ~00 .5. 87 .551  1’ .75 18.38 7 , 1 1  3.08 1.34 0,58 0.25 0.11
34 5  1571 104 ,1)  87 .0’~ 39,07 17.51 7,87 3.53 71, 55 o.~~i 0,32 0.1’+
35’S 345 j5’),9~ 55, 7~) 471,471 19.35 9.04 4,72 71, 97 0,Q2 0 , 43 0,2o
355 36(1 “3.0 0 . 7 5  0.0 (3.0 0.0 0.0 0. .’ 0 .0  0. 0 0 .0

F I R S T  hAKMOI ~IC
AMP LITL,O ( ‘.715 33,c” “SES ,.08 28357,~~” 14355. 28 ‘58 ,53 406.48 223.40 125. 99 72 ,90 43.~’~

PHASE 2. 50 2.7r) 7 1 , 8)  7,97 ‘3,1 3 3 .31 3 ,51 3,12 3,94 4 ,17
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PHA SE 2.64 2.70 ,71, ’)75 3.0-’ 1, 1~~ ‘3.2’) 1,4’. 3,5.. 3,75 3,9?
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U IRE C MT
GEOGRAPHIC LATITUDE • 32.06 GEOGRAPHIC LONGITUDE - 5.07

ASV.I.QNG, ’SETA. *71. 6 +1,4 +1.2 .1.0 .0.8 .0.6 +0.4 +0.2 0.0  —0.;

0 5 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 710 186.717 971.43 44•93 22.05 10.83 5.32 2 .83 1.28 0.63 0.31
10 15 0,0 0.0 0.0 0.0 0.0 0.0 (‘5,0 0,0 0.0 51.0
713 20 169,92 85.70 471.43 719.35 9,04 ~~~~~~~ 1, 07 0.92 c.,43 0,20
20 25 (5 .0 0.0 0.0 0.0 55,0 3.0 0.0 0.0 0,0 0.0
25 30 562,28 271.57 131.24 63.45 30,70 1 4.88 7.20 3,49 1.69 0.82
30 35 672.70 335.94 168.10 66.40 42.45 21.40 10.82 5.48 2.78 1.4 71
35 40 262.44 128,95 63,76 31.74 15,91 8.04 4.09 2.10 1.08 0,So
40 45 556,17 289,40 150.98 78.97 41.42 271.78 11,49 6.08 3.22 1.72
43 30 218.22 123.14 69.34 39.30 22 .23 12.59 7 ,13 4,05 2.30 1, 3j
30 55 922,08 481.26 253,53 7134.70 72.30 39.711 21.33 11 .72 6.40 3.62
35 60 1123.275 624.61 351.22 199.46 114.42 66.28 30,72 22.82 13.55 8.10
60 63 694,64 524,23 308.70 182.72 105.171 65.02 39.08 23.61 14.34 8,75
65 70 737.6 ! 387.95 206,98 112.18 81 .85 34,72 19,85 11 ,56 6.85 4.13
70 ‘75 191,49 1 (16,31 59.88 34,06 19.82 11 .45 6,77 4.06 2.47 1.52
75 80 421.38 2 11 .50 108 ,08 36.45 30.30 1 6.77 9.50 3.68 3.47 2 .18
80 83 59.2o 40.70 27.97 10.22 13.22 9.09 6,26 4.31 2,97 2.04
05 90 0.0 0.0 0. 0 0.0 - 0.0 0.0 0,0 0.0 0.0 0,0
90 95 37.1 9 26.45 18,871 13.37 9.31 6.76 4,81 3,42 2.43 1 ,73
93 7100 21, 3’ 1 4,86 10.38 7.25 5,06 3.54 2.47 1,73 1.21 0,85
100 105 21 .81) 15 ,87 11. 53 8.41 6.13 4,41 3.26 2.38 1.73 1 ,27
105 71 10 12, 5 71 9.25 8.85 5.07 3, 75 2 . 7 8  2 , 06 1, 52 1.13 0.83
171 0 115 28.05 20,49 14.95 10.95 8.01 5.86 4,20 3.14 2.30 1,68
115 120 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0
120 712 5 15.6’) 11. 74 8 ,78 6.38 4,92 3.69 2,77 2,07 1.56 1,17
125 130 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0
130 135 0.0 0.0 0,0 0.0 0.0 0.55 0.0 0.0 0.0 0.0
135 140 3.1 9 2,46 1.93 1.50 1 ,1 7 0.91 0.71 0.55 0.43 0.33
140 145 (1.0 0.0 (3~ 0 55.0 0.0 “3.0 0,0 0.0 0.0 0,0
145 150 6.38 4.97 3,87 3.01 7.34 1.82 1.42 1 .10 0.86 0.67
7150 7155 3 .15 2.48 71, 93 1.50 1 .17 0.971 0,7~ 0.5 3 0.43 0.33
153 7160 0,0 0.0 0. 0 0.0 0.0 0.0 0. 0 0 ,0 0.0 0 ,0
716 0 165 b,38 4.97 3,87 3.01 2.34 1.82 1.42 1,10 0.86 0,67
165 170 3,19 2.48 1.93 1.50 1,17 0.91 0,771 0.55 0.43 0.33
7 1 7 0  113 0,0 0.0 o.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0
175 180 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0

~80 185 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0,0
103 7190 0. 0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0
190 195 0.0 0.55 0,0 0.0 0.0 0.0 0,0 0.0 0.0 55,0
7 1 9 3 200 0. ),) 0, 0 0. 0 0 ,0  0,0  0.0 0 .0  0.0 0. ’) 0 ,0
200 205 0.0 0,0 o.0 0.0 0.0 0.0 0.0 0,0 0 .0  0 ,0
205 210 0.0 0.0 0.0 55.0 ‘3.0 0,0 0,0 0,0 0.0 17 .(’
2710 215 0,0 0.0 ‘;.0 715.0 (3.0 0.0 0.0 0.0 0.0 0.0
215 220 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0
220 225 0.0 0.0 (1.0 (3.0 55.0 (71,55 0 ,0 0.0 0.0 (‘3.0
725 23 0 0.0 0.0 0.0 0.0 55.0 0.55 0.0 0.0 0.0 0.0
230 235 3.19 2.k8 ~.93 1.50 71.1 7 0.01 ‘3.~~1 0.55 0.43 0.33
233 240 0,0 0.0 0.0 0.0 0,0 0.0 71 ,0 0.0 0.0 0,0
240 245 0.0 0.0 3,0 0.0 0.0 0.0 0 , 13 0 .0  0.0 0 .0
24 5 250 0 ,0 0.0 0,0 0.55 0.0 3.0 0.0 0.0 0,~ 0,0
250 255 0.0 0,0 -1.0 0.0 I71 . t, 0.0 0.0 0.0 0.0 1171.0
255 260 0.0 0.0 0.0 0.0 0.0 55.0 0.0 0,0 0.0 51 .0
260 265 u,0 0.0 0.0 75.0 0.0 0.0 0.0 0.0 0 .0  0 .0
265 270 (3.0 0 .0  0. 0 ~ ,fl (71. 0 0 .0 0.0 0 .0 0.0 0 . 5 1

- 71 270 2 75 0 . 0  15.0 0.0 (71.0 55.0 (‘3.55 “3.71,) (.0 (71 .0 (71.0
273 280 75,0 0.0 ‘71.0 75.0 0.55 0.75 !3.0 (3.0 0.0 0.0
280 285 55.0 0.55 0, 0 0.0 (3.0 0 ,0  0.0 0.0 0,0 (3.0
263 200 0, 0 0, 7) o,0 0.0 0.0 0.55 55,1) 0.0 0,0 0.0
290 205 0,0 0.0 o, 0 0 .0 0 .0  0.0 0. 11’ 75 ,0 0.0 0 ,0
293 300 0,0 0.0 ~,0 (71,71) 0.0 0.0 0.) 0.0 0.0 0.0
300 305 0,0 75.0 0.0 0.0 0.0 (3.0 0. 1) 0. 0 0 .0  0 .0
303 310 (3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
310 3 71 5 0,0 15.0 n.0 0.0 0.0 0.0 15. 0 0.0 0.0 0,0
315 320 0.0 0, 0 0, 0 0.55 55.0 0.0 0,75 0.0 0.0 0.0
320 325 0 .0 55.0 0.0 ((.0 0.0 75,0 0.0 0.0 0.75 0,55
325 330 0.0 0.0 0.0 0.0 0,0 0.0 ‘71 ,0 0.0 0.0 0,0
330 335 0.0 0,0 0.0 0.0 75.0 0.0 0.0 0.0 0.0 0.0
333 340 0,0 0,0 0,0 0.0 0.0 0.0 0, 0 0.0 0.0 0,0
340 343 0.0 0,55 0,0 0.0 0.0 0.0 0.0 0.0 o.0 0.55
345 330 0.0 0,0 0.0 55,55 0.0 0,0 0.0 0.0 0 .0  0 .0

71 350 355 189,02 88,70 41,43 19,35 9.04 4.7? ),97 0.92 0,43 0.20
71 355 380 0.0 0.55 0.0 55.0 ‘71.0 1.0 ‘- .3 0.0 0 ,0  (71 .0

FIRST HA871111171 .IC
71 A M P L I T ~~OE oti’0.o~ 3652,20 71967 .87 ‘.073.97 5~ 1,671 337,4’ 19), ‘1 1 13.43 67,38 41,0(5

PHASE 3, 05 3,14 i,2’. 3.35 3,47 3.61 ~.
‘76 3.93 4,11 ~~.91

71 1 6 HOu R S
S ECO ND (.4’4M~~,l(
AP DLIT UOE 572’.7s 3051 .01 1645,2’ 597.99 496.43 778,557 13’.86 90.89 3~~.QS 31 .32

PHASE 3.05 3.15 71 .23 3.3? 71 .41 3.31 3.63 3.’?5 3.86 4,07
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U IRE C M T
G EOG RAP H IC L AT I T U D E  52.06 GEOGRAPHIC LONGITUDE ‘ 3.0’

A SY . L O N G . ,8EIA ~ •71~~ +1, 4 + 1.2 +1,0 .0.5 +0,6 •0.~ *0.2 0.75 — 0.’

0 3 0, 0 0.0 0,0 0,0 0.0 0.0 0.1 0.0 0.0  ‘.0
5 10 0,0 0.0 0.0 0.0 0.0 0.55 0,’.) 0.0 0.0 C ,71

10 15 0.0 0.0 0.0 (‘3.0 (1.0 0,0 0,0 0.0 0.71 (‘,r(

15 20 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0. 0 0. 75 0 • C71
20 25 0.0 0.0 0,0 0.0 0.0 o.o 0.0 0.0 o ,0 75 ,71
as 30 0.0 0.0 0.0 0.55 ~ .0 0.0 (3.75 0.0 C.0 71.0
30 35 296.61 155.81 01 .85 43.00 22.59 11 ,68 8.23 3.27 1, 72 51 .9’
35 40 72.52 40.25 22,33 12.39 6.88 3.02 2.12 1.18 0,85 0.36
40 ~.3 389.9’) 197.97 108,07 56.92 30.59 16.48 8.88 ‘.,79 2.54 1.41
45 50 218 ,275 1?3 .14 69,54 39.30 22.23 1 2.59 7 .713 4 .05 2.37571 1 . 31
50 ‘53 542 .2’ 303.87 170,68 96.09 34.23 30,87 717.39 9.88 5.63 3 .2 71
35 00 750.8~ 441,94 261,41 155.36 92.76 55,62 33.50 20.25 12.29 7•49
60 63 894.84 524.23 308.70 102.72 108.71 65,02 39.08 23.61 714,3’. 8.7’.
65 70 361,58 2(17,82 120.65 70.78 41.98 25,18 13,28 9.35 5.79 3.6?
70 75 191.40 1516.51 5-3.88 34.06 19,62 11.45 - 6. 17 4 . 06 2.41 i.5~75 80 45.29 31.37 2~~~73 15.05 10.43 7.23 5.31 3.47 2.41 1.87
80 85 59,2”. 40.70 2 7 , 97 19,22 13,22 75.0’) 6.28 4.31 2.97 2,554
65 90 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0.0 0.71 71,0
90 95 37~~1 2b.45 718,81 13.37 9,51 8.76 4.81 3.42 2.43 71 ,73
95 1750 ? 1.3) 14.86 10.38 7.25 5.08 3•54 2.47 1.73 1.21 ~71 .I5
100 7105 21.875 15,87 71j,55 8,41 6.713 4~~47 3 . 26  2 . 38 1.~~3 1. 2 1
105 110 12.5’ 9,23 6.85 5.07 3.75 2.78 2.06 1 .52 1.13 0 ,83
1710 113 28.0~ 20.40 14.~~8 10,95 6.01 5.86 4.29 3,14 2.30 1.6P
115 120 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0
120 123 15 ,69 11.7’. 8,78 6.58 4,92 3,69 2.77 2 ,07 1, So 1 .1”
123 130 0.0 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0.0 71~~55
130 135 0,0 0.0 0,0 0.0 0.0 0.0 0.3 0.0 0.0 0.0
135 140 3.19 2.48 1.93 1.50 71 .17 0.91 55.’l 0.5~ 0.43 0.33
140 7145 0.0 0,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 75 .0
143 150 6.38 4.97 3,87 3.01 2.34 1 .82 1.42 1.10 0.88 0.67
150 155 3.19 2.48 j, 93 1.50 1.1 7 0.91 0,7~ 0.55 0.43 0.33
715 5 180 0.0 0.0 0.0 0.55 0,0 0.0 0.) 0.0 0.0 C , 0
160 165 6,38 4.97 3,87 3,01 2,34 1.82 1.42 1.10 0.86 0.67
165 7170 3.71’) 2.48 j,93 1 ,3 0 1,17 0,91 O.~~1 0 ,55  (‘.43 0,33
170 7175 0.0 0.0 ~,0 0.0 0.’) 0.0 3.71) 0.0 0.0 0.0
173 180 0. 0 0.0 0. 0 0.0 0.0 0.0 0.3 0.0 0. 1 0 .0
100 7185 0.0 0.0 0. 0 0.0 0.0 0.0 0. 75 0, 0 0.0 0 .0
183 190 0. 0 0.0 0.0 0.0 0.0 0.0 0.71) 0.0 0.0 0,55
190 195 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (3.0
195 200 0.0 0.0 0. 0 0.0 0 .0  ‘3.0 0.0 0. 0 0.0 (‘ .‘
200 205 0.0 0.0 0.0 0.0 0.0 (71.0 0. ’) 0. 0 0. ’ (‘ .171
2(15 210 0.0 0.0 0. 0 55 .0 0.0 0,0 0.0 0.0 0,(’ 0.71’
2710 2715 0.0 0.0 ~ ,0 ~~~~~~ 0,0 0.0 0.0 0. 0 0.~~ 

0.0
215 220  0.0 0.0 0. 0 0. 0 0 . 0  0.0 0 .0  0.0 0.0 75 .1’
220 22 5 0.0 0.0 0.0 0.0 0.0 0,0 (‘71 .0 0.0 0,0  (3 . 75
225 230 0, 0 0.0 55,0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0
230 235 3 . 7 1 9  2 .4 8  71. 93 1 .50  1 . 1 7  0 , 9 1  ~~~~ 0.35 0.43 0.33
235 240 0,0 0.0 0, 0 0.0 0.0 o.o 0. 0 0.0 0.0 0 ,0
240 245 0. 0 0.0 0.0 (3.0 0.0 0.0 0.0 0.0 0.0 0 .0
245 250 0.0 0.0 0, 0 0.0 0.0 0.0 0. 0 0.0 0. 75 0 .71
250 2 53 0, 0 0 ,0  0.0 0.0 0,0 0.0 0.0 0.0 c .0  (1.55
255 ZoQ 0.0 0.0 o. 0 (5. 0  0.0 0.0 0.0 0.0  0.0 0 .0
260 263 0.0 0.0 o . 0 55.0 0.0 0.0 0. 0 0 .0 0.0 C .0
265 270 0, 0 0.0 0.0 0.0 0.55 0.0 (71,0 0.0 0.0 0.75
270 2 7 3  0. 0 0.0 ‘3.0 75 .0  0.0 0.75 0,; 0.0 0.71 (71.55
273 250 0,0 (.55 713.0 0.0 55.0 0.75 (‘3.1) 0.0 (1,,’) 0~~r(260 283 0.0 0.0 (J ,O (3.0 0.0 0,0 (1~~ ( 0,0 0.0 -75 .1)
285 290 0.0 75,0 (3.0 0.0 0.0 0.0 3.0 0 ,0 0.0 (3.0
290 295 0.0 o. 0,0 0.0 0.0 0.0 75,0 0.0 0.75 0.55
295 300 0.0 0.55 o,0 55.0 0.0 0.0 O . ’ 0.0 0 .0  (‘ .0
300 305 0.0 0.0 o,0 0.0 0,0 0.0 0,) 0•1) 0.0 (‘.0
305 310 75.0 75 .0 0,0 75.0 0.0 0.0 0 .~ 0.0 0.’) 0,71’)
3710 313 0 ,0 0 .0 0. 0 (3.0 0 . 0  0.0 ‘3.0 0. 0 o . n ( .0
315 32 0 0.0 0.0 0.0 0.0 0.0 0.55 0,” 0,0 (‘.0 51 .55
320 325 0.0 0.0 0, 0 0.0 5 5 , 0  0 . 7 5  0 ,~ 0. 0 (3.75 (‘ .71
325 330 0.0 0.0 ~~.0 (71.0 0,0 0.55 0,0 0.3 0.(” 0,0
330 333 55.0 75.0 0.0 (5.’) (3.0 0.0 0.71’ 75.0 7,0 51 ,0
333 340 0.0 (i. r) 0.0 (5.0 0.0 3.0 - ‘ . - ‘ 0.0 (3.71) (3.0
340 345 0.0 o.o 0,0 0.0 0.0 o.n 0.75 0.0 75 .0 “‘.0
345 350 0,0 0.75 0.0 3.0 0.0 0,r’ 0.55 0.0 0.’ 0,55
350 353 0 ,0 0 ,75 (3.0 55,1) 0,0 0.0 75,0 0.0 o.0 0.55
355 360 0.0 0.0 0.0 (5.55 0.0 o.o 7 5 , ., 0.0 0.(’ C. ”

FIRST HAR MOOIC
A MPLIT UDE 3 8 7 1 5 . 71 .‘1c4 .8 ’ )  ~;7;, QQ 744.68 440.02 262.88 7153.38 98.6? 30,64 ~7a 1

PHASE 3 .52  1. 49 3 .66  3, 7’, 3,83 3.94 4.-’)6 4 .20 4 . 34  4 . 5 7 1
16 HOURS ’
SOCOND HARMONIC
AMPU1’ L ) DE 3491, 971 1944. 17 1166 .03 667.98 386,20 226.60 71 3 1.96 79 .0? 47 .05 2~~,C6

PHASE 3.4’ 3.52 3,57 3.63 ‘71 . 70 71 ,7 7  3.86 1 , Q~ ‘ .,06 4.1’
IN HOURS

THE UPPER ~ j M 1~ FOR ‘HIS C A LC ’ )LA T ON Ic 29.00 CV

.
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A P P E N D I X  B

A M P L I T U D E S  A N D  P H A S E S  OF THE S T A T I O N  R E S P O N S E S

T O A S Q U A R E  W A V E  60 0 W I D E

The follow ing se ction contains the amplitudes and phases

of the stat ion response s to a square wave (lunes of the

celest ial sphere ) 60° w ide as a function of the asymptot-

ic longitude of the center of the pulse. The exponential

o f t h e  s p ec t r u m  (~) ranges from +1 .6 to - 0 . 2  and the up-

per l i m i t i n g  rigidity is 80 GV in all cases.

-



APA1’Il’v
GEOGRAPH IC LATITUDE • 07.53 GEOGRAPHIC LONGITUDE • 33.33

SCUARE WAV E REPRESENTATI ON — SUE • 60 DEGREES

ASY .LONG. ’BETA . +71.6 .1,4 i’1.2 +1.0 .0.8 .0,6 +0.4 .0.2 +0.0 —0.2

0 1526 .20 679 .57 303.33 135 .74 60.91 27 .40 12.36 5.59 2.54 1.16
5 17171 .32 766.03 343,71 154,60 69.72 371 .51 14.28 6,49 2.96 71.36
10 1711. lp 766,03 343,71 154.60 69,~~2 371 .51 14.78 6,49 2.96 1.16
15 2 1671 ,92 1007,04 467.26 216.01 102.29 48.26 22.90 10.93 3.25 2.54
20 3430.47 1576.74 729.16 339.41 159.06 73.07 35,69 17 .10 0.26 4, 07
23 3637 ,715 1690,53 790.34 372,07 7176.29 84.11 40.42 19.58 9,56 4 .lrs
30 47129.21 1927.91 907,57 431.00 206.56 99,94 48.63 24.10 12.02 6.’t
33 4846.38 2295 .05 1098 .571 331.94 260.82 129 .59 65 ,29 33.38 17 .33 9.1 7
40 5’21.31 2825.47 14 2 1 ,2 4  729 .071 351.60 203.88 111. 16 61.80 35,01 20.14
45 b5 42,54 3306 .46 1705.10 897.80 482.89 265.16 146.57 84.84 49.32 29,11
30 7123.16 3830,81 1913.33 1026.42 563. 88 3 17 ,24 182.70 107.62 64.75 39 .74
55 82550.8; 4160.46 2159.32 1148 ,29 626.30 350.53 20 1.31 116 .54 71.48 44.79
60 8572.19 4353,66 2260.92 1202.58 655.96 367 .24 2 11.171 124 .58 75.40 ‘.6.7R
63 9009.’,9 4468.48 2386.84 1255 .02 682.03 380.26 217 .64 7127.87 77.07 4~~.6170 9589.29 4820.47 2476.43 1302.71 702 .855 389 .31 221.59 129.59 77 , 82 47 .96
73 9263.41 4653.54 2392.90 1260,38 681.35 378.43 216.10 126.83 76.45 47.29
80 80715.40 47586.34 21371,46 1139 .40 624.91 352.00 203.64 7120.91 73.72 46.07 71
85 7228.92 3720.36 1960.49 1059,05 586.97 333.91 194,96 116.77 71.87 45.06
90 6551.74 3396.72 1803.08 981.26 547.89 313.97 184.63 111.35 68.79 43.51
95 6056.05 3118.71 1655.91 901.82 504.19 289.51 170.72 103.32 64.09 40.74
100 4959.58 2499. ~6 1289.41 683.25 372.85 210.03 122.30 73.65 45.80 29,41
105 4323.53 27104,63 1045,93 533.24 280.37 152.86 56.81 31.51 31.91 20.81
110 3547,77 1677.99 802.98 390.07 193.21 98.18 51.58 26.27 16.28 9.91.
115 2463,86 17168.40 558.30 269.32 131 .53 65 .32 ‘3.21 17.47 9.61 5.63
120 1903.30 890.34 418,62 197.95 94.21 45.18 21.88 10,73 5.39 2.Bc’s
123 1260.91 589.09 272,35 126.68 59.36 28.08 13.46 6.50 3.33 5. 79
130 896.58 421.93 199,58 94 ,98 43.34 22.06 10.84 3.46 2.85 1 .59
7135 751 ,97 343 ,86 159,57 73.91 ;4.’.’ 16.18 ‘7 .72 3,79 71.94 t.r9

140 946..7 427,85 193.81 88.12 40.21 18 .42 8.49 3.04 1.86 0.95
143 046.+7 427.65 193.81 88.12 40.21 18.42 8.49 3.94 71.86 0.91
130 946.47 427.65 1~~~.$1 88,1? 40.21 18.+2 8.49 3.94 1.88 0.9’
153 764.99 338,52 150.04 66.62 29.65 713.23 5.94 2.69 1.25 0.671
160 764.99 338.52 150.04 66.62 29.64 13 ,23 5.94 2.69 1.25 0.61
165 579,97 252.06 109.66 47.76 70.84 9.712 4.02 1.79 0.83 0.4)
17 379.87 ?32.06 7109.66 47.76 70.84 9.17 4.75’ 1.79 0.83 0.4)
7173 390,66 ~67,17 71,57 30.67 13.17 3.68 2.48 1.10 (‘.52 0.27
180 390.65 167.16 71.56 30.66 713 .16 5,67 2.47 1.09 0.51 0.71’s’.
185 390.62 167 .713 71.53 30.63 13.13 5.64 2,44 71.06 (3.48 0.71’?
190 195.15 62.30 34.71 14 .64 6.715 2,61 71 .1 1 0.’.7 0.21 0.09
195 195.14 82.29 34,70 714.63 6.717 2,60 1.ln 0,46 0.20 0.08
200 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
203 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 55.0
21o 0.0 0.0 0.0 0.0 0.0 0.55 0.0 0.0 0.0 0,0
215 0.0 0.0 (5.55 0,0 0.0 0.0 0.0 0.0 0.0 0.0
220 71. ”) 0,0 0.0 0 ,0 0.0 0.0 0.55 0.0 0.0 0.0
223 0.’ 55,0 0.0 55 .0 0.0 (71.0 0.0 0.0 0.75 0.0
230 0.71) 0.0 (3.0 0.0 0.75 0.0 0.0 0.’) 75.0 0.0
233 0.’) 0.0 0.0 0.0 0.0 0.55 0.0 0.0 0.0 0.75
240 0.’) 0.0 0.0 0.55 0.0 0.55 0.0 0.55 0.0 0.75
245 0.” 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0.0 (71.0
25 75 0 . 75  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (71.0
235 0.3 0.0 0.0 0 .0 0.0 0. 0 0.0 0.0 0.0 55.0
2675 0.0 0.0 0 .0 0,55 0.55 0. 1) 0.55 0.0 0.0 0.
265 0.’) 0.0 0.0 0.0 0.0 0,0 0.0 0.0 (3.0 ‘ ( .75
270 0.0 0.0 0.0 0,0 0.0 0.3 0.0 0.0 0.0 0.0
275 0,0 0.1) 0.0 0,0 0.0 0.0 0.0 0.0 0.75 0.0
280 3 .7) 0.0 0.0 0.55 0.0 0.0 0.0 0.0 0.0 0.0
285 0.0 0.0 0.55 0.0 0.0 0. 0 0.0 0,0 ‘.1) 0.0
290 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 (5.0 0.75
295 0.0 0.0 0.0 55.0 0.~ 0.0 0.0 0.0 0.0 (‘.75
300 0. 0.0 0.0 0,0 55,0 0.0 0.0 0.55 0.0 0,55
303 0.’ 0,0 0.55 0.0 0.0 0,75 0.0 0.71 0.0 0.0
310 0,0 0.0 0.0 0.75 0.55 0.0 0.0 0.0 0.0 0.0
315 0.0 0.0 0.0 0,55 0.55 0.0 0.0 (71,0 0.0 0.55
320 0.0 0.0 0.0 0.55 0.0 0.0 0.0 0.55 0,0 55.0
375 379.80 2571 .99 109.39 47,69 20.77 9.05 3 . 9 5  1.72 0.75 0.33
330 764.975 136 .45 149 ,9’ 66 .5’ 79,48 ~3.16 5.87 2 . 4? 7 1 . 1 7  0 .41
3)5 764 ,975 136, 45 149,~~’7 66.45 29 ,48 71 3 ,16 5.87 2 ,62 1.17 0.41
140 946..~ 427 ,58 193.’4 88.05 40.14 10.35 8.42 3 . 0 7  71, 78 0,6~
143 948..cs .27 .58 1 93,74 86.555 40.’4 710, 3’S 0,42 3.87 1. 76 0.83
350 71 1 4 1 ,5 4  300 .87 228.44 102 .68 46 .371 20.~~’5 9.5~ 4.33 71 .98 0.Qs
333 .338. 59 594 .68 284 .2 4 7110 ,63 53 .24 73. 96 10. 8; 6.90 2.23 l. ’7

9589.;-9 4820.47 2478.43 ~3n2. ’i 7712.875 189.31 271.59 129.49 77.02 4 7 . Q A
s’r)SI ’TIu~, ‘C.-;” 70.00  ‘0 .2 0  70.00 70.550 70. 11 70.nn 70,0’) 70.55(5 70.0’)
(DEG REES’

PHASE —323. s i  — ‘3j’3.33 —3, 3 .33 — 3 2 3 . 3 )  -~~‘ 3 . 3 3  _
~~,‘3~~~71 — 3 2 3 . 3 ~ — 3 2 3 . ~~3 — 32 3.3 3 — 1 23 ,3 3

(OEG ~ EE5

‘“E UP”E~ L IM I T  IS 875.3.) (1-. 
71.6

L ~~~~~ -‘ ~~~-‘~~ -.- —-~— --—.- ~~~
“‘-.-- - -- .
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AT HENS
GEOGRAPHIC LATITUDE • 37 .97 GE O GRAPH IC L TING ITUO E • 23 .72

SQUAR E ,~AVE REPRESENTAT ION — S IZE • 60 DEGREES

ASY .LONG .,6ETA . -1.6 +71,4 +1.2 +1 .0 +0.8 .0.6 .0,4 +0.2 .Q,0 0.2

0 1334.36 593.33 280.51 114 .52 50.43 22.23 9,83 4.35 1,94 0.87
5 1630.08 713.17 312 .43 137 .05 60.21 26.47 11.67 5 .15 2.20 1.07

10 2153.00 958.65 427.91 191.48 85.92 38.64 17.44 7.89 3,59 1.84
15 29b4.7.~ 13 12.79 582.78 259.37 113 .75 51.70 23.25 10.46 4.73 2.715
20 4058.3~i 1187 .91 799.29 349~~711 154.82 88.79 30.68 13.69 6.14 2.76
25 5660.33 2510.84 1116.33 497.48 222.25 99.53 44.771 20.13 9,10 4.52
3Q 6401.713 2859 .57 1281 .48 576 .1 ’? 259 .98 11 7 .73 33 .35 24.43 11.22 5.~~7
35 74471,20 3352. 75 71 5 71 5 .67 687 .53 313 .01 143 .02 65.6? 30.22 13.98 6.49
40 8713..8 3c43.30 179j,~s2 8j7.19 374.34 512.21 79.59 36.96 17 .24 8.08
45 9487.18 4332.85 1988.51 91 7.48 423.87 198.63 93.25 44.05 20.94 10.0?
50 710056.18 4609.471 2123, 771 983.75 458.30 214 .76 71071 .28 4S.Q~ 22.95 1),(’l
55 11166.82 5133 .33 2373.31 1103 .85 516.66 243 .40 115. 44 53 .713 26 .52 12.84

711 662 , 73 5 4 7 1 2 . 7 9  2 5 2 9 . 10  1190. 11 56 4 .22  269 .56 129.81 63.03 3(5.86 15 .2 3
63 12259.’)4 5732.38 2699.37 71280.47 6712.06 294.88 143.18 70.10 34,80 17.21

12346.38 5807.30 2752.93 1315 .67 834.12 306,29 151,20 74.83 37.37 18.67
75 11685.59 5537 .57 2645,26 12~~

4.18 819.08 303.41 150.01 74,85 37,68 19.1?
80 1U842.,8 5204.67 251 9.59 1230.35 606.714 301.29 1571.08 76.45 39.02 20.08
85 9643.754 4702.89 2314.08 1149.03 575.74 291.07 148.43 76,38 39.61 20.71
9o 9003.15 4411.93 2182,22 1089.48 549.01 279.20 143.23 74,13 38.89 20,3~
95 8105.06 4C02.99 1998,758 1007.89 5713,771 264.48 7137.47 72.13 38,19 20.38
100 6656.78 3354,84 1707.871 877.98 453.72 238.73 126.15 67.22 36.12 19.54
105 5635.96 2875.43 1476.871 765.78 400.96 2171 .87 112.93 80.69 32.89 17.96
110 5060,84 2es18.34 1388,77 772.62 383,08 207.01 1712.18 671.25 33.70 718.85
113 3738.’,3 2002.03 10~ 9.92 586.52 320.64 178.37 97 ,5 ’I 54.26 30.36 17 .04
120 3044.64 1655.07 905,68 498,77 276.41 71 54.09 86.40 48.69 27.61 13.72
125 2265.19 1270.51 715,83 405.05 7530.17 131. 32 75.23 43,23 24.96 14.45
130 1745.71 1005.29 580 .35  335.83 194.8? 113 .28 66.04 36.56 22.bO 13.28
135 1636.12 c46.48 5’.9.00 319 .24 186.1’ 108.78 63.75 37.41 22.04 13 ,00
140 1463. ’j 852.84 498.66 292.42 172.00 iol. ’.4 80.02 35.56 21.16 12.61
145 1 1 7 1 0 . 1 8  660.60 393,97 235.72 140.66 84.23 50.55 30.33 18.26 711.00
150 1045.30 625,81 375.31 275.42 135.61 81.69 49.33 29.78 10.04 10.94
135 931,82 5o0.Oi 337 ,28 203,49 122 .99 14 .’.b ‘.3.19 27.42 16.70 10,19
180 832.~~ 501.54 302.75 183.10 1710.95 (.7.34 .0.99 24.9’. 13.23 9.’3~
165 783,1 1 471.98 ?85.04 172. S 7104.80 63 . 54  38.71 23.59 54 ,41 8.83
170 607.471 173. 96 230.62 7142.43 88.09 54.”. 33.86 751.00 13.05 8.14
175 53- ’.-n, 344.38 212.91 131.83 871,74 30. 74 371,58 19 .64 12.23 7.65
180 460,’.o /95.80 182.41 112 .68 69,75 43 .19 26.6’) 16.66 10.36 6.47
185 5 7 1 0 . 17 342.27 2,2.92 132.60 82.66 ‘,1.57 ‘32.21 20.i’. 52.59 7.9O
19o 46(5.;-~ 287 ,09 179.38 112 .19 70.24 44.071 ‘7 .63 17.34 10.88 6.86
193 434.7o 264.47 178,16 111. 72 70.12 44.04 ‘7.7,’ 717.44 1C ,07 6.94
200 377.~~o 235.89 1’.7.68 92.57 58.559 36.’.9 22.9’ 14.46 9.10 5 . ’e.
205 355.~~o ,‘5. 43 142.86 90.62 57 ,571 36.51 23.2: 14,74 9,37 5,9p
210 319.85 202.45 128.21 81.28 51.56 32.72 20.74 13.21 0,39 5 . s s
215 291.55 184.00 116 .19 73.4’. 46.45 2~~.39 18.62 11.80 7 . 4 7  4 . ’S
220 2971 .55 184.00 118 .719 73.44 46.45 29.39 10.62 11.03 7.’.7 4. 74
225 291.55 184.00 1:6.19 73.44 46.45 29 .39 18 .62 11.80 7 .’.7 4 , ’I
230 227.20 14 2 . 5 7  89 .5 2  56 . 2 1  ‘3 5 . 3 9  .2.27 14.01 8.84 3.57 3 .5’
233 227., o 142,57 64.52 56.27 35.39 :2.27 714.03 8.84 5.57 3.5~
24o 227 ,,O 14 2 . 5 1  89.52 56.27 35.39 22.27 14.0 8.84 5.5’ 3 .5’
245 64.15 41,43 26.87 i7 .18 51.06 7,~~2 4 ,sg 2 ,9’, 1.90 I.~~1
23~ 84.1’ 41.43 716.67 17 .718 711.06 7.12 4.59 2 .95 1,90 1.21
255 28.ln 18.45 i 2.02 7.8’. 5.1 71 3,33 2.17 1.’.: 0.92 0.60
26~ 26.31; 18,45 12.32 7.8’. 5.1 1 3.33 2.71’ 1.41 0.92 0.e. r’
263 0.’) 0.0 0.0 0.75 0.0 0.0 0.0 0.0 0.0 0.L
270 0.2 0 .0  0,75 0.o 0.0 0.0 0.0 0.0 0.0 0.0
275 0.)’ 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0
280 75.7) 0.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
285 0.- - 75,0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
290 ‘.71.3 6 25.80 :5,85 9.81 6.07 3,78 2.33 1.44 0.89 0.54
295 41,36 25.6” 15 .85 9.81 6.07 3.76 2,33 71.44 3.89 0.55
300 4j.4~ 23.60 715 .85 9,81 6.07 3.76 2.3.3 1.44 0.89 0.(s
305 41.16 ~‘5 .b0  15.83 9.871 6.07 3 .76 2 .33 1.44 C.89 0. -s
31~ 4 1 . 4 6  2 7 1 . 8 0  5 . 8 5  9 .8 1  6. 07 3,76 2.33 1.44 0,89 0.54
31 5 ‘.1. (s ’ 2 5 . 675 j S . 3 5  9.81 6.07 3,76 2.33 1.4. 0.89 0.’.~320 “1.3 6 23.675 5.85 9.si 6.07 3.76 2 .3’ 71.’.’. 0.89 0.~~’
323 4 1 .38 ~ 5.ôO 5.85 9.14 1 6.07 3 .76 2 .34 1.’.’. 0.09 0.ss
33, ‘.1.4~-- /5.50 15.85 9.81 8.07 3.76 2.34 1.’.’. 0.69 0.55
335 4 1 . 3 )  ,:5,60 171 .85 9,81 8.07 3.76 2.33 71.’.’. 0.89 0.45
34Q 3 16. ’,’- 7 1 4 1 . 6 8  64.80 30.45 ‘4 .77 7,’.3 3 . 8 9  2.09 1,17 0.67
345 592.37 i 6 7 1 . 3 2  118.72 52.98 ~4 .s3 11. 67 5. 7 ,’ 2 .eo 5,5 2 0.87
35 0 81~~. 5 . ~55. 4A 15 4 .8 0  6’) . ? R  ?9.3() 12 . 76 3.5’ 2.43 71 .07 0,1,7
3571 71 - 7’) .~~~ -. ‘7 , .~ 211 .56 93.96 ‘.1.’3 18. 56 8.28 3. 7o 1. 8 8  0.74

4’.~ L I T-~D1 - .34 6. 36 ~~~~~~ 37 75 ‘‘- .‘ • 93 I ); 5 .6 w  ‘ 14 . 1? ~i8 • :9 54 1 .2-’) 76 ,45 39,671 20.
1~~~~~ - - ‘Ø , ;

~ ‘o . -~~ 775 .’) 70. 0 ‘0 ,750 70.3’’ 80.i’ - 85 .075 P5.~~0
I DEGRI(S -

— 3 1 7 1 .  ‘2 —3.3~~’’ —1’). ’2 ~‘3713. ~~,’ - 3 7 1 3 . ’.’ — ‘I). ’’ — 113. 7, 375 3 . 7 ’  ? 9 0 . 7 2  ?0 0 , ’75

‘~~L ‘75~~’E’~ L1’ ’~ 
‘ ~ .- - .

_ _  

L~~~~~~A
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O0LJRBES
&EDCR 6PHIC LATITUDE ~ 50.10 GEOGRAPHIc LONGITUDE ~ 4.60

SC UARE WAVE REPRESENTAT ION — S IZE • 60 0~ GR EFS

‘ 
ASV .LONG ,.BETA ’ +1,6 ~‘1. 4 +1.? •1.0 .0.8 +0.6 .0.4 .0.2 .0.0 —0.2

; 0 3947.94 1763.64 790.01 354.86 159.88 72.24 32.74 14.89 6.78 3.10
5 4635.69 2098.61 954.01 435 .53 199.77 92.03 42.63 19.84 9.27 4.36

710 5217,63 2365.83 1077.710 492.54 226.23 104.38 48.40 22.55 10.54 4.96
71 15 5613,97 2592.33 1203.94 562.48 264.44 125 .171 59.59 26.57 13.77 6.69
; 20 6201,77 2868.04 1335.32 626.42 298.09 141.06 67.77 32.83 16.03 7.90

25 7226.79 3382.82 15 96.65 760.24 365.38 7177,30 86.91 43.03 21 .52 10.88
30 791 4.471 3763.92 1806.56 678 .52 431 .66 214. 51 108.01 53.01 28.36 14.80
33 8949 ,62 4338.24 2132.2 1 1063.44 538.59 277.08 144.84 76.90 41.46 22 .68
40 10236. ” 3 5C04 .58 2484.42 1253.42 843.07 335 .58 178 ,15 96.~~5 52.74 29.37
45 10709.20 5258.14 2623.712 1330.83 687.15 381.18 193,29 105,25 58.30 32.81
30 10775,27 5307.37 2657.81 1354.41 702.90 371.61 200.17 109,79 61.30 34.79
53 9795 .57 4891.03 2482.18 1281.42 673.33 360.17 196.13 108.86 61.23 35.04
60 6674, 78 4388.34 2258.36 17183.37 631.44 343.10 i89.ei 106.82 bl.13 33.3’
65 8032.98 4C85.06 2116.51 171 17.89 602.09 330.59 184.98 105.38 61.07 35.9’s
70 7450.84 3817 .82 1993.34 1060.90 575.63 318.26 179,21 102.67 59.80 35.35
75 6639.jl 3424,85 1797.23 962.63 528.24 293.43 7166.74 96.44 56.72 33.86
80 5915.53 3089,53 1846.16 895.05 496.58 280.90 161.89 94.93 56.59 34.24
83 4899.90 2581.43 1389.78 764.61 429.67 246.37 143.96 85.59 31.71 31.70
90 4026.74 2115 .40 11 39,48 629.35 356.16 206.20 1271 .91 73.45 45.01 28.7)0
95 2798.69 1462,48 784.62 432.65 245.24 142.74 83.715 51.94 32.32 20.’.7
100 1133.80 625 .24 355.83 208.96 126.43 70.56 49.93 32.35 21.29 14.775
105 471.36 288.37 181.12 1716.40 76.30 50.79 34.23 23.30 13,98 11.04
110 235.46 7165,37 116.25 81.78 57.81 40.61 28.65 20.23 14.30 10.14
115 215,54 152.27 107.87 76.19 53.98 35.76 27.15 19,28 13.70 9,77
120 167 .40 119 .49 85.15 60.72 43.34 30,94 22.11 713.81 711.31 8.1?
125 122.05 87.60 63.20 45.51 32.80 23.84 17.05 12.30 8.88 6.43
130 126.36 92.47 66.66 48.07 34.70 25.04 16.09 13.07 9.45 6,85
7135 128.86 93.25 67.54 48.94 35 .571 23.76 18.71 13.60 9.89 7.21
140 88.56 64.88 47.56 34.87 25.59 18.77 13.18 710.13 7.~.4 5.49
145 79.717 58.20 42.81 31.49 23.719 717.06 12.57 9.27 6,83 5.0’.
150 72.66 53.53 39.33 28.93 21.29 715.66 11.53 8.50 6.26 4.8?
155 63.’.7 46.85 34.60 25.55 718.89 13.95 10.32 7.64 5,65 4.718
160 50.8’, 37 .50 27.68 20.43 71 5 .10 11.14 8.24 6,10 4.51 3.3s.
185 48.11 35.82 26.39 719.56 14 .571 10.78 8.00 5.95 4.42 3.30
170 26.09 19 .59 14.72 11.06 8.32 6.25 4.71 3.55 2,87 2.075
175 19.78 £ 4.92 11.26 8.50 6.’2 4.85 3.87 2.78 2.10 1.67)
180 19 . 78  14,92 11.26 8.50 6.42 4.85 3.87 2.78 2.10 1.67)
185 19,78 14.92 11.26 8.50 6.42 4.85 3.87 2.78 2.10 1.60
190 1.3.47 10.2 5 7.80 5.94 4.52 3.45 2.67 2 .oj 1.53 1.18
195 3.58 2.79 2,17 1,69 71 .31  1 ,02  0 .80 0 .62  0 ,4 8  0 . 39
200 7.,e, 5.58 4.34 3.38 2.62 2.04 1.60 1.24 0.96 0.76
205 7 ,716 5.58 4.34 3.38 2.62 2,04 1.60 1.24 0,96 0.76
210 7 .1 6 5.58 4,34 3.38 2.62 2.34 71.60 1.24 0,96 0.76
215 7.16 5.56 4.34 3.38 2.62 2.04 2.60 1.24 0.96 0.76
22.) 7.1.., 5.58 4.34 3.38 2.82 2.04 1.60 1.24 0.96 0.76
225 3.58 2,79 2.17 1.69 1.31 1.02 0.80 0.62 0.48 0.38
230 3.58 2.79 2.17 1.69 1.371 1.32 0.80 0.62 0.48 0.38
235 7.716 5.56 4.~~4 3,38 2.62 2.04 1.80 1.24 0,96 0.76
240 7.1’. 3.58 4,34 3.38 2.62 2.04 1.80 1.24 0.96 0.76
2471 7. ‘6 5.58 4.34 3.38 2.62 2.34 1.60 1,24 0.96 0.76
250 1 .16 5 .50 4.34 3.36 2.67 2,04 1.60 1.74 0.96 0.76
2 5 7 1  7 . t ô  71,58 4,34 3.38 2.6? 2 .04 1.6’) 71 .24 0,96 0.7t~.260 ;.s~ 2,79 2.1~ 1.69 1 .31 1.02 0.80 0.62 0.40 0.38
263 3.” ’ 75~~79 2 .17 1.69 1.31 1.02 0.80 0.62 0.48 0.38
270 3 .58 2,’9 2.17 1.69 1.31 1.02 0.80 0.62 0.46 0.38
275 ‘.16 5.58 4,34 3.38 2.82 2.04 1.60 1.2’. 0.96 0.76
280 ~~~~ 5.58 4.34 3.38 2.62 2.04 1.60 71.24 0.96 0.76
265 ‘.:e 5 .35 4,34 3 .38 2.67 2.04 1.60 1.24 0.96 0.76
29~ :~~. 8.37 6.31 5 .o7  3, 93 3.06 2.40 1.86 1.44 1.14
29 71 . ~t 5 .58 4,3 4 3.38 2.62 2.04 1.655 1.24 0.96 0.7s
30o 7.~~. 3.58 4.34 3.38 2.8? 2.04 1.60 71.2.. 0.96 0.76
3071 7, e, 3.38 4.34 3 . 3 8  2 . 5 7  2.04 1.612 1,24 0.96 0,76
31~ , ‘~ 5 .58 4,34 3,38 2.82 2.04 1.6,’ 1.2’. 0.96 0.76
31 5 ‘.11. -”. 78,771 ‘8.44 35.C~ 16.20 7,85 4.09 2.31 1.’.2 0.9s
32o 6 6.,.’ ~6b, 73 11 7 ,91 52.8t 24 .15 11. 4? 5.6’~ 3.03 71, 74 1. i”
32 608. 712 /66,73 1 1 1 ,91 52.80 754.15 11 . 42 5.69 3.03 1.74 1. 10

e 799 .cs ’ 356 ,33 159.78 72.3’. 33.28 15.68 7,68 3.96 2 , 1 7  1. ’r’
335 9’~8.’,2 ‘.36 .82 193.55 85 .81 18.36 17 .36 8.0: 3.82 1,89 1.01
340 .389 .13 ‘19 .07 :‘‘,OS 1. 4.8’. 56 . 6 8 25 .85 1 2. 711 1 5 . 7 0  2 . 78 1. ’.1
345 1585.2, ‘o~~..’ 3 18,52 142 .35 64.49 29.4? 713.85 6.42 3.10 1. 51
35~ .7?3.’.8 ‘93 .86 356.20 160.3 ,) 12 .75 32.66 14.80 8.73 3.05 1.39
355 I~~79.1. 1,28 .1 7 5’.3.87 241, 4’. 1~~7.35 ‘.7.85 21 .38 9.58 4..’9 71,9~

AM P LI’- ,DE :0r’ 5., 7 5~~~7,57 2657 ,81 73 54.41 ‘,i2.9r, 371 .51 2 0 0 . 7 ’  709. 70 671,30 35.95
P0S~~TI,,r~ 50,’~~ 50 .00  ‘- 0.00 0.o75 0.Ori 50.-” ) 50 .7571- 50.00 50.00 6 5 , 1- 0
0EC’RUS,

P44 85E — 3 t ’ ..710 — ‘ ‘ ..6~- — 3 L ’ . . 0 0  —3 7 ’ ..~~- ‘71’4 .~~ ” — 1 ,4.5 0 - 314 ,675 —314 ,62 —31 4 ,60 •2~~9.b~

-
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JIJN GFR A UJ O CH
G~ I)GR~ p HfC LATITUDE ~ 46.55 GEOGRAPHIC LONG I’IIOE • 7.98

SO UARE WAV[ REPPESFN ’rAT IoN — SIZE • 60 DEGREES

A5 ’s’.L0NG.,-81’r A~ ‘1.6 +71,4 ~‘1.2 +1.u +0.8 +0.6 +0.4 +0.2 +0.0 —0.2

0 2803,70 1/43,05 553.33 247.59 111.bO 50.84 23.5o 11.10 5.41 2.76
5 3793.26 1690.38 756.14 319.62 153.tS6 70.08 32.33 15.16 7.29 3.63

710 4728,22 2712 7 .40 9671.51 436,65 7199.75 92.09 42.89 20.26 9.76 4,81
15 5461.92 2476.62 1128.50 51 7.07 238.46 110.86 52.03 24.73 711. 95 5.91
20 6018. 17 2770.26 1282.63 597,73 280.60 132.85 63.5o 30.72 715.08 7.54
25 67275.78 3095.19 71434.41 669.35 3714.77 ~49.34 71.56 34.71 17.05 8.53
30 7109.16 3313.05 1555.74 736,70 352.7)6 7169.96 82.96 41.01 20.56 10.4’
35 7792 .25 3663.718 1738.13 833.04 ‘.03.58 7197.82 98. 9 ‘.9.4~ 25.23 13.08
40 8816.33 47155 .10 1976.88 950.03 461.37 276.52 1~~2.46 56.47 zO.66 14.71
45 9770.28 4650.62 2236.62 1087 .571 534.89 286.25 134.16 68,44 35.35 18.46
50 107±4.33 4c22,41 2400.24 1184 .98 592.58 300.26 ~54.i~ 80.23 62.29 27,56
35 10264.61 4c79,25 2447.26 1219 .55 616, 51 316 .25 154.64 86.98 46.60 25.30
6~ 9471.29 4676.36 2341.17 1189 .18 613 .10 320.88 170.49 91.94 50.79 27,87
65 8663.7’) 4345,55 22 13.11 1144 ,99 601.97 321,59 174.5’S 9 6 .2 2  S3 .82 30.Si
70 7782.12 3c43.?9 2030.38 1062.71 565.50 305 ,85 168.08 93.79 53.09 30.45
75 7111. -,6 3636.22 718971 .58 1001.35 539.41 7595.53 184.60 93.11 53.44 31.757
80 6384.37 3278.69 717715 .78 915 .08 497.26 275 ,1 5 7154.84 88.55 51,38 30.20
85 54~ 6.04 2876.65 71 533 .712 831.83 459.26 7557.80 147.00 85,05 69.87 29.59
90 4967.05, 25,10,571 1400.09 766.710 427.43 242 .90 7160.43 82.48 49.14 29.85
95 4107 ,50 27180,84 1182.79 655.00 370.07 /13 .554 7124.77 74,23 44.78 27.35
100 2898.65 1615 ,01 915.43 527 .55 3558.87 183 .51 110.50 67.37 41.52 25.85
105 1758.’,2 1042.76 625.171 378.96 732.00 -‘.3.38 89.37 56.18 35.57 22.68
110 9 2 0 . 13  585 .85 3 7 4 . 58  24 0 . 42 154 . 9 1  7 0 0 . 1 8  64,99  4 2 . 3 2  27 .64 1 8 . 1 7
11.5 6 7 7 . 8 3  ‘.39,33 785 .67 18 6 .2 9  7 1 7 1 . 8 4  79 .92 5 2 . 5 4  34.64 2 2 .9 0  15.17
120 464.-,6 307.39 203.84 133 .40 90.10 oO .07 40,175 26.82 17.97 12.06
125 312.32 2171, 53 143.54 97,47 68.25 45.08 30.65 20.91 14 .26 9.74
131) 2 8 0 . 2 1  197 .80 1 3 5 . 8 5  93,35 64.19 44,19 30.41 20.96 14.45 9.97
135 225 .1w 155 .65 107.66 74,49 51.57 33.74 24.75 17.17 11.91 8.27
1475 2 1 9 . 9 9  153.68 107. 44 7 5 ,1’. 52 . 58 36 , 83 / 5 .7 9  718.08 12.69 8.91
71 45 2 2 0 . , ) 3  154 .06 107 ,94 75.66 53.06 37,25 26.1’. 716.37 12.92 9.00
150 7 1 5 9 . 1 5  1 1 2 . 5 7  79 .36  ~5. 97 39.49 27.89 19.68 13.91 9.84 6,96
155 145 .-’) 102.41 72.38 51.17 36.19 25 ,62 18 .17 12,84 9.10 6.45
16~ j1 5.~~ 82.15 58,43 471 •58 79.59 21.06 15.00 10,69 7,62 5,’.l
7165 1 00.71 71.63 50.95 16.26 75.971 18 .39 713.09 9.33 6.65 4.74
71771 7171 5.50 82.15 58.43 41.58 ‘9.59 271. 38 715 .75’) 10.69 7.6? 5 .63
175 1715 .50 82.15 58.43 41. 58 29.59 21,08 13.Oo 10.89 7.62 5,43
iSo 12 7 . 5 3  91,06 65.02 46.46 33,275 23~~7’S 16.98 12.16 8.70 6.23
18s 98.;’~ 70.40 5 0 , 5 7  36 ,35 ‘8.17 18 .’9 713. 57 9,73 7.00 5.06
190 60.’.3 49,37 35,62 75.~~? 718.56 i3.’.l 9.69 7 .01 5.07 3,87
195 80.-.6 58.28 42.21 30.60 72 .17 18.18 ~1.h7 8.48 6.15 4 , 4 7
200 53.6’. 38.86 28.14 70.40 714~~75 710.72 7.78 5.os ‘..iQ 2.98
205 3 , 3 .85  28.34 20.66 i5 .~~8 711 .00 .33 5.87 4,30 3.13 2 . 2 9
21o 38.05 28,34 710.66 15 .05 1 71 .550 .7)3 5.87 4.30 3.13 2,29
21 5 38.95 28.3’. .;‘).86 71 5 .08 7171. 0 75 .73 3.87 4,30 3.13 2.29
720 3 8 .5 5  ‘8 , 34 / 0 . 6 6  5 , 558 1 7 1 . 00 , 13 5..’s7 4.:10 3.13 2.29
225 38.95 28.34 2 5 5 . 6 6  ~~~~~~ 711 .00 .03 5.87 4.30 3.13 2.29
23o 2~~ .ns ’,  717,6? 13.18 9,76 7.22 .94 3.9e~ 2,94 2.16 1.60
235 24.36 17 .82 1 3 . 7 1 8  9 .76 1.7,7 . 34 3 . 9~ 2.94 2.18 1.81”
240 l . . ’) 3  8.71 6 . 5 9  4 .88 3 .8 1  .67 1.98 1.’.7 1.08 0,00
245 1.. 3 8.31 6.59 4.88 3.S’i .67 1.98 1 .47  1 .08 0 .80
2513 LZ. -- 9 8.7171 8.59 4,88 3 . t571  ~~~ 7 1 . 9 9  71.47 71. 718 0.875
255 2 .71) 0 . 0  0. ’)- 0 . 0 0 .0  , 0 7 5 . 0  0 ,0  0 . 0  0.75
260 0.; 0,0 71 .0 0 ,0 0. 0 .0 0.0 0.0 75.0 0.0
265 7. ’) 0 .0  -71. ’) 0.0 ‘3 .12’ .1) 0.0 0.0 ( 7 1 . 2  0 .0
27~ 3.:’ 0.’~ 0. 0 0, 0 0.0 .3 0 .0  0.7) 0.0 0.0
2 7 5  

~ .0 o. ;~ 0.0 0,0 0.0 0,’) 0.0 0,0 0.0 0.0
289 .i.~~ o.o .r o.o 55.0 0.7) 0.0 0.0 ( .0 0 . 7 5
285 ‘) .r 0 , 0 0 . 5 5  0 .0 0 .0  0 .0 0 .0  0,0  0 .0 0 .0

‘.0 0,0 0.77 0,0 55 ,0 0.” 0.0 0.0 0.0 0.0
295 - 7 1 . 7 1  0. 0 0 . 0  0 , 0  0 .0  0. 0 0 .0  0.55 0.0 0.0

O. -u 0.~i 0.0 0. 0 0.71) 0.55 0.0 0,0 0.0 0.0
71 3 ’)5 ~ .r 0 .0  1. ” 0.0 0.75 0.0 0.0 0.’) 0.0 0.0

31 , - 7 5 , 55 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3715 0.) 0,0 0.0 0.0 0.0 0.0 0.0 0.71” 0.0 0.0
3 . , ~ ?1s2.2’. 85 .28 35.96 71 5 .16 6.39 2,70 1.1’. 0.68 0.20 0.09
325 ~.- .i’s. ~~, 177 ,51 73.82 31.59 53.57 5.79 2 .4a 1.Os 0.63 0.775
13 ,  5.7 5 , ’) 20”31 171 4. 71 0 49 .6” - ‘ 1 . 6 5  9,.3 4,1 71 1, 79 0.78 0,3’,
335 ‘)5•. i 3’~1 .98 jsS.)9 ~9.?/ 30.77 jl , 70 6.10 2,77 .25 3.55
3475 10 ‘~~.68 ‘.46,1’ 713 9.55 ~9,.’7 40,75 ~Q , )7 9.2? 4.tS6 2 .710 ..4’.
345 1 210. ‘~ 5 33 . ‘.2 /36. “ 1 les S • 70 ‘.7.4~ 22 .71 6 10.56 5.74 2.75 1.~~3 5 15 124 . - , ’) ‘ 1 8 , 5’. 1 - 7 1 . ’? 1’.6 . ‘ -‘ 

~~
7 . 3 i  31• 3’s 4 .02 7.31 3. 74 7.0?

355 , 7)’ .’ 7 1  87)8.22 1’, ’.,41 isSb .l~ 
Y A .’.71 35 .6? 1 6.91 6.?’. ‘.~~ l ’1 7 5 , 7 ~

A M PL IT,,,D1 710264.i,: 47)’’).25 24’.’.26 i2i 9 .~~
S ‘.16.57 371 . 59 114.55 96,?.’ 53.82 31 . ”’

‘“s l i t ’  ~. ~~~~~ 55 , ~ ‘ ‘ .00 55 ,0’) 55.075 5 .~~0 ‘5.0-) 55 .120 65 ,075  75~~7-’)
71 DE C.R E I 5 )

PH A S E  — r d .  - s — 3 7 1 2 .  .5 — 3 1 .38 — 3 ,2 ,98 — 3 2.- F  — 1”2 , 98 —31)2.95 —3772,98 —3 .?.98 792.Q5

Fw( IJ 6 ,. 71 5~ ,.~~“i ’  :s ~ ~~~~~ -‘3 89
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KIEL
GEOGRAPHIC LAT!’TUDE • 54.33 GE O GRAPH IC LONG ITUDE • 10.13

S 1)ARE WAVE REPRESENTATION — SIZE • 60 DEGREES

A S-.LQ 15G.,BETA. •1.6 +1,4 ÷1.2 .1,0 .0.8 ÷O.r. +0.4 +0.2 +0,0 0.2

0 2898.71 1286.58 572.55 255 .61 11.4.60 571.70 23.52 10.86 5.12 2.5)
5 3986.85 1799 .67 015.63 371.33 7169.94 78.28 36.3’. 17.07 8.14 3.99

10 4704.91 2137 .91 975.85 447.62 206.48 95.87 44.86 21.22 10,17 4.90
is 5146.12 2362.45 1090.76 506.78 237 .08 111. 78 53.18 25.59 12.47 6.22
20 5426.03 2524.37 1183.03 358.77 266.17 7127.94 62.12 30.50 15.13 7,87
25 6277.23 2951 .14 71400.57 671.44 325.40 159 .51 79.16 39.79 20.27 10.57-: 3~ ‘f 5 1 2 . ’ . 5  3 6 0 6 . 8 8  1 7 5 6 . 4 9  8 6 8 . 7 1  4 3 6 . 8 3  2 2 3 . 5 1  1 1 6 ,4 6  8 1 . 8 0  3 3 . 3 9  1 8 . 4 1
35 8 18 6 .7 0  4319 .20  2 1 5 8 , 6 7  1098.04 5 8 8 . 8 8  3 0 0 .2 6  1 8 7 1 . 4 8  8 8 ,4 4  4 9 .2 8  2 7 . 9 7
40 9106.85 4538.91 2299.871 1185,64 8 2 2 . 2 8  332 , 56 18 0 . 9 8  1 0 0 . 2 5  56 ,47  3 2 . 3 8
45 9637.43 4785.82 2418.45 1244.92 653.26 349.51 190.68 106.01 60.01 34.60

9830.04 4894.51 2480.71 1281.18 674.75 382.49 198.66 111.00 63.19 36.65
10641.15 5288.43 2656.10 1385.38 716.37 383.83 2710.09 117.40 66.95 38.95

60 9491.25 4770.06 2441,09 1273.37 877.58 367.90 203.88 115.19 66.35 38.94
65 8445.55 4287,23 2219,59 11 13.07 633.28 349.20 196,68 113.02 66,23 39.54
70 1752.12 3987,22 2072.88 11 7)6.77 804 .11 337.08 192,21 111.87 66.42 40.18
75 7135.22 3675.17 1934.29 1041.14 573.32 322.94 185.99 109.37 65,63 40.17
80 6475.24 3348,18 1771.713 959.29 532.13 302.24 175.64 104.i8 63.20 39,07
85 5627.18 2923.86 1555.49 848.10 474.03 271.57 159 ,30 05.53 50.50 36.50
90 4204.92 2180.76 1158.77 631.78 353.72 203.41 120.06 72,61 44,98 28.471
93 2936,96 1413 .33 760.40 405. 41 223.98  128 .46 76,44 47,08 29,92 19,5 1
100 2225.371 1087.24 548.92 288.37 158.49 91,39 55.21 34,75 22.70 15.24
105 1328.91 6771,24 352.78 194.13 112.21 68.12 43.23 2S.45 19.33 13.47
1IQ 1136.30 562.55 290.52 157.87 90.72 55.14 35.25 23.46 16.15 11.37
115 138.1 5 101.27 74.33 54.64 40.20 29.64 21.88 16.15 11.97 8.87
120 120.57 88.86 65 . 5 8  4 8 . 4 7  3 • .87 z6.60 19.75 14,87 10.94 8.16
125 81.~r~ oL .05 45.88 34.53 26.00 £9.82 14,81 11 .17 8,48 6.47
130 56.64 42.82 32.39 24.54 1.8.61 714,15 10.78 0.17 6.24 4.77
135 35.~~7 27.19 21.01 16.25 12.57 9.75 ~~~~ 5 . 8 3  4 . 5 3  3 . 5 ,
140 25,87 20.19 15.73 12.27 9.57 7.48 5.8.. 4.54 3,55 2.78
145 22,73 17.74 13.83 10.79 8,42 6,58 5.714 4.00 3.13 2.45
150 22.73 17,74 13.83 10.79 8.42 6.58 5.14 4.00 3.13 2.45
155 16.44 12.85 10.02 7.83 6.1 1 4.78 3.74 2.91 2.28 1.79

14.76 11.61 9.13 7.19 5,68 4.46 3.53 2.77 2.20 1.7’.
165 5.33 4.27 3.42 2.74 2.20 1.77 1.43 1.14 0.93 0,73
17~ 5.33 4.27 3.42 2.74 2.ZCs 1.77 1.’.3 1.14 0.93 0.75
175 5.33 4.27 3.42 2.74 2.20 1.77 1.43 1.14 0.93 0.75

• 180 4.60 3.66 2.971 2.32 1.85 1.48 1.19 0.94 0.76 0.671
185 1.46 1,21 1.01 0.84 0.70 0,58 0.6~7 0.40 0,34 0.28
19~ 1.46 1,21 1.01 0.84 0.70 0.58 0.49 0.40 0,34 0,25
195 1.46 1.21 1.01 0.84 0.70 0.,8 0.49 0.40 C.34 0.28
ZOO 2 . 1 9  1.82 1 .52  1.26  1.05 0, 87  0 . 7 3  0 .60 C . 5 1  0 . 4 ?
205 2 . 1 9  1 .8 2  1 . 5 2  1 , 2 6  1 ,0 5  0 . 87  0 . 7 3  0 .60  0 . 5 1  0 . 4 2
2710 2 .710 1.82 1.52 1.26 1.35 0.87 0.73 0.80 0.51 0.47
213 2.719 1.82 1.52 1,28 1,03 0,87 0.73 0.60 0.51 0.47

1.46 1.22 1.02 0.84 0.70 0.58 0.49 0.’.J 0.34 0.25
• 225 1.46 1.22 1.02 0.84 0.70 0.58 0.48 0.40 0.34 0.28

23o 1.48 1.22  1.02 0 .84  0. 70 0.58 0.48 0.40 0.34 0.28
235 1.’.b 1.22 1.02 0.84 0.70 0.58 0.48 0.40 0.34 0.29
240 2 . 1 9  1 . 8 3  1 . 5 3  1 . 2 6  1 . 0 5  0 . 8 7  0 . 7 2  0 .80  C . 5 1  0 . 4 ?
245 2 . 19  1.83 1.53 1.28 1.05 0.E7 0.72 0.80 0.51 0.’.?
25~ 2.19 1.83 1.53 1.26 1.05 0.87 0.72 0.60 (.51 0.’.?
235 2.19 1.83 1.53 1.26 1.05 0.87 0.77 0.60 0.51 0.4?
260 1.’.b 1.22 1.02 0.84 0.70 0.58 0.48 0.40 0.34 0.28
265 1.1.0 1.22 1.02 0.84 0.70 0.58 0.48 0.40 0.34 0.28
27~ 1.46 1.22 1.02 0.84 0.70 0.58 0.48 0.40 0.36 0.25
275 1.46 1.22 1.02 0.84 0.70 0.58 0.48 0.40 0.34 0.28
280 0 . 73  0 .6 1  0.51 0.42 0.35 0.29 0.24 0.20 0 . 5 7  0 . 14
285 0, 73 0.61 0.51 0.42 0.35 0.29 0.24 0.20 (~.17 0.14

- ‘ 
290 0.13 0.61 0.51 0,42 0.35 0,29 0,24 0.~~0 0.17 0.14
295 0. 13 0.81 0 .51  0. 42 0 . 3 5  0 . 2 9  0 . 2 4  0 . 2 0  u . 1 7  0 . 7 6
30~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
305 0.0 0.0 0.0 0,0 0.0 0.71) 0 .0  0.0 0.0 0.0
3 10 0 . 0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
315 197 .16 83.14 35.06 14.78 6.23 2.83 7 1 . 1 1  0.67 0.20 0.08
320 586,53 255.21 111.23 48.60 21.33 9,44 4.23 1.94 0.93 0,’.7
325 586.53 255 .21 111 .23 48.60 71.33 9,’.4 4,23 1.94 0.93 0.41
33~ 773.57 342.57 152.03 67.65 10.23 13. 60 6.17 2.85 1.33 0.67
335 773 .57 342 .57 1 52.03 67.65 10.23 13.60 6.717 2.85 1.35 0,67
340 1 18 8 ,2 1  5 11, 40 2 2 4 . 2 7  98 .5’  ‘.3 . 47  19 .2 7  8.80 3 .89  1.80 0.86
343 1 5 4 3 . 4 6  8 8 7 . 8 3  3 0 7 . 4 8  13 7 . 98 6 2 . 2 3  2 8 . 2 8  12 .9 8  6.08 2 .90  1.45
350 1343.46 687 .83 307 .48 1 37 .98 82.21 28 ,28 12.98 6.06 2.90 1 .45
355 1 730,50 275,71 0 340.28 157 ,03 71 ,71 3 32.’.4 714.~~2 8.97 3.32 1.85

A M P L I T U D E  10641 . 15  5i68.43 2656.710 1365 .36 776.37 183.83 2)0.759 117.40 66.95 ~0.15
POSIT IOP i 55.00 S’.00 715.00 55.00 55 ,075 55.-

~0 55.00 55.~~o 55 .00  7 0 . - -’
( 1 3 8 6 9 8 E 5 1

PHASE — 3 1 5. 13 — 7115.1)—3 15. 3 — 313.i 3 ~3 7 1 5 .711 _ 3715 .I3~~~3 1S.13 _ 1 7 1 5 . 7 1 3 _ 3 1 3 . 1 3 _ 107). 3

‘‘.71 UPPER L71’ .l~ )S 8 - .~~o c,i 90 
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KIEV
GEOGR APHIC l.ATITUDE • 90.72 GE0GRAPH~C LONGITtJOE • 90.30

SQ UARE WAVE REPRESENTATION — SIZE • 60 DEGREES

AS y.LONG,,IE,-A . .1.6 +1.4 .1.2 .1.0 .0.8 +0.6 .0.4 .0.2 .0.0 —0.2

0 1005.54 440.67 193.41 85.03 37.44 16.31 7.30 9.23 1.43 0.69
3 1210.23 529.50 231.93 101.16 44.7Q 19.66 8.67 3.82 1.69 0.76
10 1603.09 715.34 320.47 144.34 63.47 30.01 13.96 6.65 3.28 1.70
1! 1796.98 605.90 362.76 164.09 74.70 aA.32 15.99 7.59 3.72 1.91
20 2606.63 1156.02 513.89 229.37 102.91 48.52 21.27 9.86 4.71 2.34
25 3789.93 1697.20 762,65 344.10 156.00 71.17 92.75 15.24 7.22 3.52
30 4679.59 2217.92 1012.79 464.89 214.63 99.77 46.78 22.13 10.64 5.22
35 5351.91 2435.75 1114.23 512.62 237.34 110.70 52.10 24.77 11.95 5.88
40 5676.45 2623.37 1219.34 370.65 268.94 127.76 61.25 29.66 14.56 7.26
43 6422.62 2986.48 1399.81 661.82 315.84 152.26 74.22 36.61 18.32 9.31
50 7419.40 3485.06 1631.73 790.44 382.21 166.87 92.46 46.32 23.53 12.14
55 8003.43 3807.67 1830.62 890.06 437.95 211.Z2 110.19 56.40 29.29 15.44
60 9307.16 4510.92 2216.88 1105.72 560.14 268.34 150.86 60.24 43.37 23.Bi
65 10534.69 5150.22 2555.84 1288.61 660.51 344.32 182.57 98.44 31.95 30.03
70 11013.50 5407.60 2696.94 1367.53 705.53 370.47 198.02 107.70 39.56 33.46
75 10675.95 5354.67 2679.60 1364.59 707.54 373.68 201.04 110.13 61.38 34.76
60 10092.82 5023.61 2541.41 1307.62 665.02 365.26 198.30 109.54 61.53 35.09
85 6945.51 4306.03 2309.04 1204.47 639.84 346.13 190.64 106.84 60.87 35.19

7894.61 4011.69 2076,86 1095.91 589.54 323.20 180.47 102.56 59.24 34.71
95 7456,28 3817.46 1991.81 1059.56 574.74 317.77 178.97 102.60 59.76 35.33
100 6720.63 3454.63 1811.61 969.48 529.42 294.84 167.30 96.63 36.71 33.75
103 5776.31 3002.81 1591.45 860.41 474.49 266.74 152.71 88.95 52.62 31.3~110 4622.26 2532.91 1339.72 746.01 416.14 239.19 j)9,45 82.75 49.08 90.47
115 4053.83 2126.49 1143.34 630.05 355.60 205.26 120.94 72.60 44.30 27.40
120 2559.80 1347.38 728.32 404.64 231.06 135.43 81.35 49.95 31.26 19.86
125 1143.43 830.72 359.12 211.02 127.77 79.46 50.57 32.61 21.62 14.40
130 278.16 192 .22 133.00 92.11 63.90 44.38 30.86 21.50 15.00 10.46
135 226.20 159.31 111.33 77.89 34.58 38.28 26.88 18.91 13.32 9.36
140 199.68 140.25 96,81 69.38 48.89 34.46 24.34 17.21 12.18 8.62
145 181.56 126 .1 2 90.52 66.00 45.32 32.12 22.60 16.20 11.53 8.21
1,0 161.95 115.91 83,05 s9.53 42.74 30.70 22.09 15.90 11.47 8.27
155 127.96 92.31 86,66 46.15 34.83 23.20 18.27 13.24 9.62 6.99
160 127.96 92.31 66.66 48.15 34.83 25.20 10.27 13.24 9.62 6.99
165 127.96 92.31 66.66 48.15 34.83 23.20 18.27 13.24 9.62 6.99

93.81 68.35  49.97 36.52 26.73 19.56 14.34 10.51 7.73 5.67
173 90.50 66.32 48.67 35.70 26.22 19.25 14.16 10.42 7.b9 5.66
160 76.41 53.99 41,09 30.12 22.11 16.21 11.91 8.15 6.45 4.74
185 60.54 44.32 32,19 p4 .12 jl.77 13.07 9.63 7.10 5.25 3.87
190 54.16 39.80 29.29 21.53 15.85 11.65 8.58 6.32 4.67 3.4’.
195 47.78 35.08 25 .79  16.94 13.93 10.23 7.53 5.54 4.09 3.01
200 47.78 35.08 25.79 18.94 13.93 10.23 7.53 5.54 4.09 3.01
205 31.91 23.61 17 .4~ 12. 94 9.59 7.09 5.25 3.69 2.89 2.14
210 12.78 9 .44 7.00 3.18 3.84 2.84 2.10 1.56 1.16 0.86
215 17.33 13.02 9.78 7 .35 5.53 4.15 3.12 2.36 1.70 1.34
220 17.35 13.02 9.78 7 .33 5 .53  4.15 3.12 2.36 1.78 1.34
223 17.35 13.02 9.78 7 •33 5.59 4.15 3.12 2.36 1.78 1.34
230 10.97 6.30 6,28 4.78 3.61 2.73 2.07 1.56 1.20 0.91
233 4.59 3.58 2.78 2.17 1.69 1.31 1.02 0.80 0.62 0.48
240 4.59 3.38 2.78 2.17 1.69 1.31 1.02 0.80 0.62 0.48
245 4.59 3.58 2.78 2.17 1.69 1.31 1.02 0.80 0.62 0.48
250 4.59 3.58 2.78 2.17 1.69 1.31 1.02 0.80 0.62 0.48
235 4 .59  3.58 2.78 2.17 1.69 1.31 1.02 0.60 0.62 0.48
260 4.59 3 .58  2.78 2.17 1.69 1.31 1.02 0.80 0.62 0.48
265 4.59 3 .58  2 .78  2.17 1.69 1.31 1.02 0.80 0.62 0.48
27~ 4.59 3.58 2 ,78  2 .17 1.69 1.31 1.02 0.80 0.62 0.48
275 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
260 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

• 285 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
290 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
295 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
300 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

• 305 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
310 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
315 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
32~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
325 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
33~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
333 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
34Q 409.09 175.01 74.89 32.05 13.72 5.87 2.52 1.06 0.46 0.20
345 607.28 263.92 114.18 49.95 21.75 9.47 4.14 1.61 0.79 0.95
350 607,26 263.92 114.76 49.95 21.75 9.’.1 4.14 1.81 0.79 0.39
353 80 1.15 354 .48 157.07 69.70 30.98 13 .76 6.15 2.75 1.23 0.56

AMPI.ITU DE 11013.50 5407.60 2696.94 1367.53 707.5k 373.66 201.04 110.13 81 .53 95.33
PO S IT ION 70,00 70.00 70.00 70.00 75 .00 73.00 75.00 75.00 80.00 95.00
( DEGREES )

PNA S! —320 .30  — 3 2 0 . 3 0  — 3 2 0 . 3 0  — 3 2 0 . 3 0  — 3 1 5 . 3 0  — 3 1 3 .30 —31 5 .30 —315.30 —310.30 —299.3fl
COEGREE !)

TWE UPPER %. !M71’ ~s 80.C0 G~
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LEEDS
GEOGR APHIC LATITUDE • 53.02 GEOGRAPHIC LONGITUDE • 350.45

SQUA RE WAVE REPRESENTATION — Sill • 60 DEGREES

ASY .LONG ,!BETA’ .1.6 .1.4 .1.2 +1.0 .0.6 .0.6 .0.4 .0.2 +0.0 —0.2

0 4761,14 2169.60 993.63 457.31 211.64 96.47 46.10 21.70 10.27 4.90
5 5114,13 2365.90 1101.41 516.13 243.57 115 .76 55.44 26.74 13.00 6.37
10 5446.37 2537.03 1190.36 563.09 260.54 129.16 62.69 30.69 15.17 7.57
15 6470.57 3037.09 1439.19 669.00 333.50 163.28 60.92 40.59 20.62 10.61
20 7020.22 3782.06 1635.90 925.39 469.77 242.79 127.64 60.55 37.42 20.77
23 8626,85 4262.68 2141.32 1094.69 569.91 302.20 163.20 69.69 50.12 28.45
30 9683.43 4786.31 2405.90 1231.11 641.75 340.88 104.91 101.70 57.03 3?.57
33 9634.00 4786.38 2422.50 1248.78 656.39 351.90 192.42 107.24 60.86 35.15
40 10022.71 4979,66 25j9.55 1299.68 684.04 367.46 201.48 112.69 64.22 37.28
45 10620.54 5259.96 2652.97 1364.30 716.39 384.16 210.45 117.74 67.19 39.10
50 9496.57 4780.74 2451.35 1281.99 684.38 373.11 207.75 110.09 68.46 40.45
35 8096.35 4127.20 2146.33 1140.13 618.98 343.50 194.80 112.80 66.61 40.08
60 7675,03 3927.91 2053.26 1097.34 599.88 333.49 191.eo 112.02 66.74 40.57
65 6943.89 3574,97 1682.06 1014.15 559.59 316.13 182.76 107.98 65.10 40.0)
70 6424,13 3320.74 1156.43 951.45 528.04 300.16 174.65 103.87 63.04 39.00
75 5399.93 2620.68 1307,82 625 .54 463.06 766.04 156.42 93.97 57,59 35.96
SO 3065.13 1995.11 1056.12 574.38 321.36 185.07 109.65 66.74 41.64 26.59
65 2871.02 1434.82 737.64 392.02 216.17 123.94 73.88 45.67 29.16 19.16
90 1442.92 740.81 395.67 220.81 129.01 78.80 50.08 32.92 22.22 15.34
93 1301,70 653.ao 340.69 185.92 106.64 64.31 40.61 26.68 18.00 12.57
100 912.99 461.90 243.64 135.02 78.99 48.75 31.53 21.23 14.72 10.’.4
105 131.76 96.94 71.43 52.68 38.91 26.80 21.34 15.82 11.73 6.75
110 89.43 66.76 49,59 37.30 27.92 20.94 15.71 11.79 0.66 6.68
115 61.68 46.63 33.18 26.53 20.06 15.19 11.50 6.71 6.60 5.03
120 40.47 31.05 23.03 18.29 14.04 10.80 6.30 6.38 4.90 3.79
125 26.03 20.32 19,87 t2.39 9.86 7.57 5.oo 4.61 3.59 2.83
130 22.90 17 .88 13.97 10.91 6.51 6.67 5.20 4.07 3.17 2.50
135 22.90 17.68 13,91 10.91 S.Sj 6.67 5.20 4.07 3.17 2.50
140 13.50 10.56 8.27 6.48 9.06 3.98 3.11 2.44 1.90 1.51
145 11,34 0.92 7.04 5.56 4.37 3.47 2.73 2.17 1.70 1.37
130 5.07 4.04 3.24 2. 60 2.07 1,60 1.34 1.08 0.56 0. 71
153 6.04 4.64 3.91 3.16 2.53 2.01 1.oe 1.35 1.06 0.90
160 6.04 4.64 3.91 3.16 2. 53 2.07 1.66 1.35 1.08 0.90
165 2 ,9 1 2.40 2.01 1.68 1.38 1.17 0.96 0.01 0.66 0.57
170 3.88 3.20 2.6 8 2.24 1.84 1.56 1.28 1.08 0.66 0.76
113 3.88 3.20 2.68 2.24 1.84 1.36 1.28 1.08 0.86 0.76
100 3.88 3.20 2.66 2.24 1.64 1.56 1.28 1.08 0.60 0.76
183 3.68 3.20 2.66 2.24 1.84 1.56 1.28 1.08 0.88 0.76
190 3.88 3.20 2.68 2.24 1.86 1.56 1.28 1.08 0.66 0.76
195 3.88 3.20 2.65 2.24 1.64 1.56 1.28 1.138 0.00 0.76
200 4.85 4.00 3.35 2.80 2.30 1.93 1.60 1.35 1.10 0.95
203 4,85 4.00 3.35 2.80 2.30 1.95 1.60 1.35 1.10 0.95
210 4.85 4.00 3.33 2.80 2.30 1.95 1.60 1.33 1.10 0.95
215 3.88 3.20 2.68 2.24 1.84 1.56 1.28 1.08 0.06 0, 76
220 4.85 4.00 3.35 2.80 2.30 1.95 1.60 1.35 1.10 0.95
223 4,85 4.00 3.35 2.80 2.30 1.95 1.80 1.35 1.113 0.Q5
230 3.88 3.20 2.68 2.24 1.84 1.56 1.26 1.05 0.66 0.76
235 3.88 3.20 2.68 2.24 1.84 1.56 1.28 1.06 0.66 0.76
240 3.88 3.20 2.68 2.24 1.84 1.56 1.78 1.06 0.65 0.76
245 2.91 2.40 2.01 1. 65 1.38 1.17 0.96 0.51 0.66 0.37
250 2.9 1 2.40 2.01 1.66 1.38 LI? 0.96 0.81 0.66 0,57
295 2.91 2.40 2.01 1.68 1.3~ 1.1? 0.96 0.81 0.66 0.57
260 1.94 1.60 1.34 1.12 0.92 0. 78 0.64 0.3’. 0.44 0.38
265 0.97 0,60 0.67 0.56 0.46 0.39 0.32 0.27 0.22 0.19
270 0.97 0.80 0.67 0.56 0.46 0.39 0.3? 0.27 0.?? 0.19
275 0.07 0.00 0.61 0.56 0.46 0.39 0.32 0.27 0.22 0.19
200 0.’) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
283 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
290 0.0 0.0 0.0 0,0 0.0 0.13 0.0 0.0 0.0 0.13
295 0.’) 0.0 0.0 0.0 0.13 0.0 0.0 0.0 0.0 0.0
300 0.1) 0.0 0.0 0.0 0.13 0.0 0.0 0.0 0.0 0.0
305 393.36 160.37 72.05 30.03 13.20 3.65 2.42 1.04 0.44 0.19
310 384.21 253.91 110.43 46.05 20.93 9.12 3.9e 1.74 0.79 0.33
315 554.21 253.91 110,43 46.05 20.93 9.12 3.98 1.74 0.75 0.33
320 770.74 341.03 131.12 67.05 29.01 13 .27 3.92 2.64 1.17 0.53
325 967.37 423.94 186.00 81.79 36.03 15.69 7.03 3.11 1.37 0.6)
330 1347.16 599.20 267.27 119 .54 53.65 24.)’. 10.91 4.94 2.24 1.07
335 1537.81 884.74 305.65 136.76 61.36 27.81 12.47 9.64 2.55 1.16
340 1537.81 684.74 305.69 136.16 61.36 27.61 12.47 5.64 2.99 1.16
945 1724.34 ~~1.S6 3’.6.34 155.76 70.76 31.76 )4.4~ 6.54 7.97 1.3.~350 2066.84 1261.76 569.50 253.65 113.26 50.67 22.74 10.2? 4.59 2.08
355 4316.41 1954.93 889.21 406.26 186.37 56.03 39.9~ 16.59 0,70 4.10

AMPLIT UDE 10620.34 5259.96 2652,97 1 364.50 716.39 364.16 210.45 110.09 66.46 40.3,
POSITION 45.00 45.00 45,00 45.00 45.00 45.00 ‘.S.On 5o.oo 50.00 60.01)
(DEGREES 1

PHASE —673.45 —673.45 —673.45 —673.45 —673,43 .673.45 —673.45 —660.45 —660.45 —698.45
(DEGREES)

9.’
THE UPPER L I M IT  IS 60.00 & v L~~i
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flu L’J
C,EOGRAP)41C LATITUDE • 65 .00 GEOGRA PHiC LONGITUPE • 25.42

SC1J~ RE WA VI REPPESFNTAT IUN SIZE • 60 OES8E ES

A S~~.LQNG, BEyA. •1.ô .1.4 +1.2 +1.0 .0.8 +0.6 .0.4 •0.? 40.0 —0.2

0 1711.32 766.03 343.71 154.60 69.72 31.51 14.27 6.49 2.96 1.36
5 1711. 12 766.0 3 343. 71 154 .80 69. 72 31 .51 14 .77 8.49 2.96 1.36
10 2218.84 1C 20.~~2 471.14 218.55 101.84 47.66 22.40 10.50 5.03 2.40
13 3015.13 1746.44 804.05 372.46 173 .66 81.51 38.51 18.36 8.82 4.27
20 4021.51 1657.71 863.33 4~3.79 190.13 00.15 43.06 20.74 10.07 4,03
25 4883.32 2195.89 1037.63 494.84 238.08 115 .62 56.70 28.09 14.06 ‘7 .11
30 5018.54 2401.28 1)64.1)8 572.42 785.82 1.5 .04 74,p4 39.79 20,99 11.39
35 8281.61 3125.36 1 582.57 816.21 428.98 229.74 1,~S.32 69.59 19.30 22.51
40 6775.53 3410.84 1752.87 9~ 9.9R 493.~~0 770.27 151.09 86.12 49.98 79.48
45 7881.51 3992.91 2067.54 1093.58 594. 40 130. 4 2 188.01 109 .45 65. 10 39.50
50 8413.89 4256.29 2?01.’8 1166.11 633 .16 ~s2.5l 201.79 117.76 70.52 43.15
33 9001.46 4561.80 2361.29 1250.311 678.17 377•1)7 214.97 25.64 75.24 46.10
60 9391,13 4735.67 24(9.65 1286.33 605.17 385.52 219.~~o (26.28 76.95 47.3~
65 9589.28 4820.46 2476.43 1 302.70 702.78 389.32 221.59 129.38 77.84 47.96
70 9226.34 4642.22 2388.91 1259 .72 661.66 376.97 216.51 127.OQ 76.83 47.38
75 7630.05 3516.00 2056.00 1105.81 609.86 345 .12 200.38 119.32 72.84 45.51
80 72’4.56 3726.76 1968.99 1065.38 590.115 336.06 196.00 117.16 71.76 44.96
85 6363.82 3303.96 1756.45 937.30 535.29 307.20 180.87 109.16 67.50 42.68
90 6028.87 3C98~ 5Ø 16 30.62 860.08 467.66 278.09 163.02 98.22 60.61 38.6?
95 4765.05 2374.56 1212.28 638.30 144 .83 193 ..9 112.64 68.01 42.58  27 .53
100 4279.76 2085.14 1036.46 328.23 277.S3 151.11 65.86 50.92 31.60 70.44
105 2978.64 1420.78 686.01 338.02 110.26 88.46 47.84 27.13 16.28 10.34
110 2446.26 1157 .40 552.89 267.45 131.~”3 86.31 34.58 18.82 10.66 6.60
115 1669.48 767.00 355.r~ 166.11 78.°) 35•37 19.34 10.25 5.83 3.60
120 1289.83 588.96 271.03 175.93 59.27 78.41 14.00 7.7 3.90 2.28
125 1091.69 504.16 234.26 1ø9 .S7 51.67 24.62 11 .91 5.88 3.02 1.63
130 947.11 425.23 194.35 88.60 40.65 18.82 8.86 4 ,77 2.16 1.17• 133 947.11 428.23 194.33 ~8.6O 40.oc 18.8? 8.86 4.27 2.16 1.17
140 765.~~3 339 .10 150.58 67.10 30.09 13.63 6.31 3.02 1.55 0.87
145 765. 5 339 .03 150.51 67.04 30.03 i3.s8 6.76 2.98 1.51 0.83
150 579.96 252.14 109,73 47.82 70.89 9.16 4.05 1.82 0.85 0.4)
155 579.Sj 252.00 109.80 47.70 20.78 9.06 3.9c 1.73 0.77 0.34
160 3Q0.60 167 .11 71.51 30.81 i3 .ii 5.62 2...1 1.0’. 0.46 0.71)
163 390.~~ 167 ,11 “1.51 30.81 i3.11 3.82 2.4! 1.04 0.46 0.213

• 170 195.15 82.30 34,71 14.64 6.18 2.o1 1.1 k 0.47 0.21 0.09
175 195.15 82.30 34.71 14.64 6.16 2.81 1.1 0.47 0.21 0.00
180 ~~~~ 0.01 0.01 0.01 0.01 0.0’ 0.01 0.01 0.01 0.01
185 o .1  o ,~ 0.0 0.0 0.0 0.0 D.c 0.0 0.0 0.0
190 o , 0.0 0.0 0.0 0.0 0.0 0.0 0.1) 0.0 0.0
195 0.01 0,01 0.01 0.fl~ 0.1)1 0.01 0.01 0.01 0.1)1 0.’~
200 0.01 0.01 0.01 0.01 0.01 0.01 0.13; 0.01 0.01 0 .ui
205 0.01 0.01 0.01 0.01 0.1)1 0.01 0.01 0.01 0.01 0.0’
210 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
215 (‘.0? 0.02 0.03 0.03 0.03 0.03 0.133 0.03 C.03 0.03
220 0.02 0.02 (1.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
225 0.02 0.02 0.03 0.03 0.03 0.03 0.133 0.03 0.03 0.03
230 0.02 0.02 0.03 0.1)3 0.03 0.~ 3 0.03 0.03 0.03 0.03
235 0.0? 0.02 0.03 0.03 0.03 0.03 0 . o*  0.03 0.03 0.03
240 0.03 0.03 0.04 0.04 0.114 0.04 0.04 0.04 0.04 0.13’
245 0.03 0.03 0.04 0.04 0.04 0.04 0,04 0.04 0.04 0.04
250 0.03 0.03 0.04 0.04 Q. 04 0 .04  0.04 0.04 0.04 0.04
255 0.03 13.03 0 . f i4  0. 04 (1.04 0.04 0,04 0.04 0.04 13.134
26o 0. (’3 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.0..
265 ). ~ ‘. 0.04 0.05 0.05 0.1)5 0.03 0.05 0.nS 0.05 0.133
270 0.~~4 0.04 0.05 0.05 0.05 0.05 0.Os 0.05 0.05 0.05
27 5 0.03 0.03 0.03 0. 03 0.03 0.03 0.03 0,03 0.03 13,03
2 80 0 .13  0. 03 0.03 0.03 0.03 0.03 0.03 0 .133 0.03 0.03
285 0.0’  0 .03 Q .133 0.03 0.03 0.03 0.1)3 0.133 0.03 0.03
290 O.~ 0 .0 3  0.0 3 0. 03 0.03 0. 0 3 0 .03  0.03 i1~ Ø3 0.03
295 0.03 0.03 0.03 0.0 3 0. 0 3 0.03 0.1)3 0.03 0.03 0.03
300 0 .02  0 .02 0.02 0. 02 0.0 2 0. 02 0.0? 0.02 0.02 0.0?
305 ~ .02 0.0? 0.02 0. 0? 0 .02 0. 07 0. 13? 0.1)2 0,02 0.137
310 J.07 0. 0? 0. 0 2 0.02 0.0? 0. 0? 0.01 0.02 0.02 0.07
313 13. ‘1 0. 01 0. 0 1 0. 01 0.01 0. 01 0 .0 ;  0 . 1 1  0.01 0.01
320 390.ôri ~b7 .11 7 1.~~t 30.61 13 . 1 1  5. 62 2. 1.1 1.04 0.45 0.?))
325 579 .A ~ 75 1. 90 1o9.~~9 47 .69 7 0.” 9.oS 3.c’. 1.7~ 0.75 0 .33
330 764.0? 33 8. 45 1’9.97 66 . 55  79 .~~A 13 .18 5.88 2.67 1.17 0. 5~33 3 7ô4 . ’~? 3 8. ’.S 140 .07 66. ’’ 79. ’R 13.18 5 .66  2 .6 2  1.17 0.’3
340 948. ’.o ‘.,‘7.58 193.~~4 R8.o~ 40. 14 j S. 35 8 .4 )  3.117 1.78 0 .83
345 114 1.~~4 509 .8’  228 . ’4 102.68 ‘. 6 . 3 1  70• Q1 9 .5 )  4 . 3 3  1.96 0. Q~350 1336. 09 594 .6 8 26 5 .74  1 1 8 . 8 S  s3 .7 ’ ,  73 36 10.5)  4.00 2 ,23  1 . 7
335 1526.20 179 .57 303.33 1i5. 7’. 60. 9) 77 .40 12 .35  5 .30 7.34 1. 1 6

AMPLITUD E 9589.18 4820.46 2476.43 131)2.70 702.78 389.32 221.59 129.58 77.~~4 47~ 9~,
POSITION 65.1)0 85 .70 85.00 65.1)’~ 85.00 65.00 63.00 e,5.~~1 63 ,00 85 . r o
IDEGREES )

P).IASE — 1 . 0 . 4 7  — ‘20.~~2 —~~,‘C . 4 ?  — 370 . 4 ,’ — 3 2 0 .4?  —370.47 —3 20.42 —320 ...2 —3’C .42 —32 13.’.’
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PlC DU MID !
GEOGR APHIC LATITUDE • 42.93 GEOGRAPH IC LONGITUDE • 0.25

SQUARE WAV E REPRESENTATION — SIZE • 60 DeGREES

AS Y.I.QNG,/BETA . .1.6 +1.4 +1.2 +1.0 .0.8 .0.6 +0.4 +0.2 +0.0 —0 .2

0 4546.44 2032.80 911.76 410.75 166.07 64.92 39.12 18.28 8.70 4.23
5 5356.14 2407.15 1066,64 493.07 225.12 103.59 48.11 22.64 10.83 3.3n
10 5934.44 2691,61 1226.84 562.33 239.41 120.61 56.57 26.66 12.94 6.36
15 6680.31 3059.67 1409.18 653,02 304.7o 143.30 67.98 32.62 15.86 7.84
20 7045,tq 3243,72 1502.76 7130.95 329.44 156.15 7~ .71 38.16 17,73 8.84
25 6076.89 3731.47 1755.10 627.55 393.5’. 188.86 91.56 44.90 22.30 11.24
30 6671.63 4C33.74 1891.64 894.91 477.43 206.25 100.62 49.70 24.68 12.64
35 9663.05 4628.05 2190,57 1046.39 505.09 246.37 121.54 60.71 30.72 15.77
40 10425,74 4926.47 2347.65 1129.55 548.94 269.63 133.93 67,35 34.30 17.71
45 10446.70 4970.84 2386.22 1159.08 366.50 261.84 141.23 71.sq 36.69 19.00
So 10177.97 4901.73 2363,38 1173.46 563.80 293.15 149.50 76.97 40.09 21 .113
35 9442.26 4604.25 2269.32 1130.93 570.03 290.61 149.84 7$.is 41.22 21.97
60 8343.64 4123.13 2061.65 1043.32 514.54 277.06 145.29 77.06 41.32 22.38
65 7762.62 3901.13 1981.25 1019.65 531.79 280.99 150.37 81.48 44.68 24.77
70 7227.21 3631.29 1650.35 956.32 501.78 266.35 149.45 78.24 43.19 24,1)
75 6195.52 3171.01 1647.39 $61.67 464.76 252.18 136.67 77.22 49.51 24,79
80 5704,26 2946.83 1546.46 824.24 445.96 244.77 136.18 76.73 43.75 25.27
85 4816.55 2532.77 1355.12 737.42 407.83 229.01 130.44 75.27 43.95 25.95
9~ 4013.33 2153.13 1173.10 648.82 364.02 207.01 119.22 69.46 40.90 24.33
95 2660.29 1503.97 659.71 496.70 269.88 170.77 101.51 60.83 36.73 22.35
100 1929.06 1146.43 685.36 412.13 249.23 151.55 92.66 56.94 35.16 21.63
105 1463.41 900,26 349.16 336.67 207.36 128.29 79.73 49.74 31.15 19.613
110 1139.89 710.62 444.71 279.15 175.75 110.98 70.31) 44.66 28.43 18.17
115 1020.19 641.18 404.31 235.60 162.32 103.30 65.95 42.21 27.07 17.41
120 873.63 559.07 358.71 230.77 148.82 96.20 62.36 40.50 26.36 17,2?
125 626.95 406.71 264.43 172.32 112.52 79.62 48.29 31.72 20.87 13.78
130 621.43 403.73 262.89 111.58 112.21 73.53 46.30 31,77 20,94 13.84
135 467.16 321.02 211.88 140.10 92.77 61.52 40.89 27.19 8.11 12.09
140 396.53 263.66 175.50 116.98 78.05 52.13 34.88 23.34 13.64 10.50
145 252.54 169.99 114.50 77.20 52.08 35.16 23.77 16.06 10.87 7.37
150 270.55 162.38 123.02 83.06 56.11 37.93 25.66 17.37 11,77 7.99
155 230.613 157.03 106.96 72.90 49.713 33.69 23.15 15.78 10.76 7.37
160 177.84 121.42 82.92 56.67 36.74 26.4~ 16.15 12.40 8.50 5.83
165 177.49 122.22 84,18 ~8.00 39.96 27.56 19.03 13.11 9.05 6.78
170 142.10 96.22 67.90 46.95 32.46 22.47 15.58 10.76 7.46 5.18
175 124.09 85.83 59.38 41.09 78.45 19.70 13,67 9.45 6.56 4.56
ISo 88.74 61.11 42.09 29.00 19.99 13.76 9.52 6.53 4.52 3.13
189 88.74 61.11 42,09 29.00 19.99 13.76 9.52 6.55 4.52 3.11
190 71.37 49.50 34.33 23.81 16.3? 11.46 7.97 9.5~ 9.63 2.67
195 53.36 37.11 25.81 t7.95 12.49 8.69 6.08 4.21 2.93 2.03
200 53,36 37.11 23.61 j7.95 12.40 1.69 6.06 4.21 2.93 2.05
205 53.36 37.11 25.61 7.95 12.49 8.69 6.06 4.21 2.93 2.03
210 35.35 24.72 17.29 ~2.09 5.46 3.92 4.15 2.90 2.03 1.1.3
213 17.34 12.33 5.77 6.23 4.43 9.15 2.2’. 1.59 1.13 .81
220 17.34 12.33 $.77 6.23 4.4~ 3.t~ 2.24 1.59 1.11 .81
225 0.0 0.0 0.0 0.13 0.0 0.0 0.0 0.0 0.0 .0
230 13.0 0.0 0.0 0.13 0.13 0.0 0.0 0.0 0.0 .0
235 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0
240 0.0 0.0 0.0 0.13 0.13 0.0 0.0 0.0 0.0 •..fl
243 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
230 0.0 0.0 0.0 0.13 0.0 0.0 0.0 0.0 0.0 0.0
255 0.13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.13
260 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
285 17.34 12.33 8.77 6.23 4.43 3.15 2.24 1.59 1.19 0.61
270 17.34 12.33 8.77 6.23 4.43 3.15 2.24 1.59 1.13 0.6)
273 17.34 12 .33 8.77 6.23 4.4~ 3.15 2.24 1.59 1.13 0.8)
280 )1 ,34 12 .33 8.77 6,73 4.43 3.15 2.24 1.59 1,19 0.61
285 17 .34 12.33 5,77 6.23 4.4~ 3 . t 5  2.24 1.39 1.13 0.8)
290 17.34 12.33 5, 77 6.23 4.43 3.15 2.24 1.59 1.13 0.61
293 17.34 12.33 8.77 6.23 4.43 3.1 5 2.24 1.59 1.13 0.81
300 17.34 12.33 5,77 6,23 4.41 3.15 2.24 1.59 1.19 0.81
305 17.34 12.33 5,77 6.23 4.41 3.13 2.24 1.59 1.19 0.6%
310 17.34 12.33 $,77 6.23 4.43 3.1 5 2.24 1.59 1.13 0.6)
115 455.72 199.65 68.92 ‘.0.53 19.11 9.44 4.93 2.74 1.62 1.07
320 672...5 297.12 132.65 60.13 27.9) 13.39 6.70 1.34 1.98 1.18
323 655.11 264.79 123.86 33.92 73.1.6 10.74 4.48 1.93 0.83 0.37

• 330 863.59 382.16 169.36 75.16 33.40 14.87 6.62 2.96 1.32 0,59
135 1083.17 474.75 208.40 91.62 40.34 17.80 7.55 3.48 1.54 .66
940 1301.1.7 369.48 249.51 109.46 4S. f l~ 21.16 9.9~ 4.11 1.81 .813
943 1746.53 782.5% 352.85 160.29 73.56 34.29 16.?, 7.95 4.01 .1?
950 2394.49 1065.16 476,42 214.46 97.39 44.78 20.91 10.00 4.92 _ .33
935 3267.91 1444.67 641,40 266.22 178.87 55•37 76.83 12.58 6.05 3.0;

AMPL ITUOC 10446,70 4970.14 2368.22 1173.48 383.813 293.75 150.37 61.48 44,68 23.95
POSITION 45.00 45.00 45.00 30.00 50.130 30.130 65.00 63.00 63.00 $5.c~( D EG R E ES )

PHASE —31 5.25 —3 13 .25 — 313 .25 —3)0.75 —310.25 —310.73 299.25 ?93.25 —795 .29 —2 75 ,7 3
(DEG REES’
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ROME
GE0GRA P ?IC LATITUDE • 41.90 GEOGRAPH IC LONGITUDE • 12.52

SQUARE WAVE REPRESENTATION — SIZE • 60 DEGREES

ASY .I.QNG.,BETA . ~1.6 .1.4 .1.2 +1.0 +0.8 .0.8 .0.4 +0.2 +0.0 —0.2

0 2077...4 529.92 4:7.25 187.68 84.61 38.25 17.32 7.88 3.60 1.63
5 2788.49 1232.66 546.17 242.59 106.00 48.22 21.57 9.69 4.37 1.96
10 6404.32 1557.73 872.28 389.61 174.44 76.32 35.24 15.92 7.21 3.28
15 5491.43 2466.02 1111.22 5ü2 .55 22 0.11 103 .96 47 .56 21.87 10.10 4.69
20 6173.73 2782.13 1258.05 570.93 260.03 116.90 54.57 25.16 11.65 5.47
25 6754.41 3C69.56 1401.14 642.56 296.08 137.11 63.82 29.88 14.06 6.66
30 7690,45 3525.57 1624.38 752.40 350.38 164.11 77.32 36.65 17.’.8 8.40
35 8052.28 3700.01 17o9.913 7q5 .03 371.96 175 .19 83.09 39.69 19.09 9.28
40 9164.11 4256 .68 1990.80 937,85 445.1) 212.93 102.69 49.93 24.46 12 .11
43 9985.49 4650,62 2182.17 1032.04 492.09 236.66 114.63 56.21 27.76 13.84
30 10545.28 4549.98 2342,33 1117 .69 538.26 261.58 126.35 63.57 31.79 16.06
55 10882.1.7 5145 .26 2453.80 11110.89 573.64 281.36 139.37 69.71 35.21 17.98
80 10994.31 5232.92 2515.18 1271 .37 599.39 297.35 149.14 75.61 35.75 20.07
65 10832.17 5122, 71 2402.78 1225 .55 608.88 3o5,71 153.14 79.54 41.21 21.58
70 9137 .20 4470.00 22:0.02 1104 .52 558.1)1 284.97 147.09 76.69 40.40 21.46
75 8237.59 4074.90 2039.47 1032.94 579.37 274 .50 143.97 76.32 40.90 22. 13
80 7676.70 3828,45 1932.71 987.6~ 510.62 287.31 141.47 75.66 40.69 22.30
65 7065.15 3566.42 1823.82 944.84 495.75 263.35 141.56 76.93 42.27 23.44
90 5963.57 3053 .00 t58’..87 634.04 444.76 240.18 131.25 72.51 40.49 22.8)
95 5463.01 2831 .15 1487.19 791.58 426.74 232.85 128.51 71.66 40.38 22.95
100 4453,06 2339 .03 1247.20 674.7J 370.04 205.53 115.53 65.83 37,66 21.81)
105 3263.6” 1799,54 1002.36 563.84 370.19 183.47 106.02 61.74 36.24 21.41
110 2484.66 1418.98 805.18 463.80 268.87 157 .02 92.30 54.59 32.50 19.44
115 1793.28 1063,38 633.11 378.44 227.09 136.79 62.70 50.17 30.56 18.66
120 j489,’7 892.85 5 37.4~ 324 .94 197.25 120.22 73.55 45.15 27.83 17.19
123 1185.”3 729.16 450.43 278.75 172.95 107.58 67.08 41.93 26.28 16.49
130 1082.) “&9. ;o 414.~~4 257.76 160.62 100,34 62.84 39.45 24.84 15.65
135 9) 1 .64  ~6’.02 3 5 3 . 73 2 7 1 .33  36 .89 87.37 55.11 34.85 22.11 14.1)3
140 790.23 ,97 .~~6 313.66 198.22 125.52 79.52 50.60 32.22 20.57 13.13
143 618.78 394,88 252.1 181.59 103.62 66.34 42.79 27.56 17.79 11.47
150 563.64 380.38 230.80 148.00 95.18 61.26 39.44 25.50 16.51 10.67
155 493.08 h8.8( 2136.39 :33 .1;’ 36.88 56...8 36.75 23.96 15.63 10.2o
160 391.1(1 2~~

4.2~ 16 5 .4 8  )~~7 .d8 70.43 46.04 30.13 19.75 12,98 0.50
165 ~~4,56 220.00 1.,4.86 05 .4~ 62.99 41.59 27.48 18.16 12 .135 7.98
170 336.97 ~22.38 1 .t,.$7 Q

~~.12 64.3 0 42.67 28.26 18.77 12.48 8.28
17~ 2 ’ . 1 . ?7  181. 43 lOb. ’’ ‘2 ,44 48.58 32.60 21.87 14.69 9.88 6.6?
150 208. 11 l34 .34 13.33 62.57 41.98 Z5.19 16.92 12.72 8.56 5.7’.
165 163.54 ~09 .90 73 .86  49 .67 33 .4 2  22 .50  15. 14 10.20 6.68 4.62
190 145.5(1 98,14 68.20 44.6’ 30.16 20.38 13.76 9.30 6.29 4.24
195 128.97 87 .09 58 .82  39 .74 76.86 18.18 12.29 6.32 5.63 3.80
200 128.97 67 .00 s8 .82  39 ,74 26.96 18.18 12.29 8.32 3,63 3.80
205 ~~~~~ 64.28 43.77 29 .81 20.31 13.83 9.43 6.43 4.38 2.98
210 ‘ 77.87 5 3 . 2 3  38 .39  24 .8 8 l~~.01 11.65 7.96 5.45 3,72 2.5’.
215 57.’.? 39.17 26.~~2 ~8.?3 12. 44 8.50 5.8(1 3.96 2.70 1.84
220 94.39 64.28 43. 7 29.81 20.31 13.83 9.’.~ 6.43 4.38 2.98
225 57.~~2 19 .17 .~b.72 i8.;3 12.44 0.50 5.8o 3.98 2.70 1.84
230 36.~~7 .15 .ll i’.cS 11 . 58 7.87 5.35 3.6’. 2.47 1.68 1.14
235 36.97 25 .11 :‘.05 11 .58 7.87 5.35 3.6.. 2.47 1.66 1.14
240 36.97 2 3 .11 ~7.0 5 11.58 7 .87 5.35 3.64 2.47 1.6, 1.14
245 36.0~’ 2 5 . 11 17 .05 11.58 7.87 5.35 3.64 2.47 1.66 1.14
250 36.97 2 5 . 1 1  17 .03 11.58 7 .87 5.35 3.6’. 2.47 1.66 .14
255 36.97 25.1) 17.05 J.5B 7.81 5.33 3.64 2.47 1.68 .14
260 36.97 25 .11 17.05 11.58 7.87 5.39 3.64 2.47 1.66 .14
265 36,97 25 .11 17 .05 11 . 59 7.87 5.35 3.64 2.47 1.68 .14
270 36. 07 .15.)) 17.05 t I . 3 8  7 .87 5.35 3.84 2.47 1.86 1.li.
275 36.07 25 .11 17 .05 1 .58 7.87 5 .35 3.6k 2.41 1.68 1.14

• 280 0.0 0.0 13.0 0.1) 0.0 0.0 0.0 0.0 0.0 0.0
255 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
290 0.0 0.0 .0 0.0 0.0 0.0 0.0 0.13 0.0 0.0
295 0. ’ 0.0 C.C ’ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
300 0.) 0.0 1). 0.0 0.0 0.0 0.0 0.0 0.0 0.0
305 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0

0.1 0.1’ 0 .2  0.0 0.0 0.0 0.0 0.0 0.0 0.0
313 0 .o  n~~~ ,“ 0 ,0 0.0 0.0 0.0 0.0 0.0 0.0
320 0. 0.0 0 . 2  0 .0 0.0 0.0 0.0 0.0 0.0 0.0
325 2 3 6 , ) ’  99 .69 .2 .12 17 .76 7.49 3.16 1.33 0.56 0.24 0.10
330 474 , 1 5  p02 . 85 86.80 • ,‘, ) 3  15.90 6 .8 1 2.91 1.25 0.54 0.23
335 703.8’. 31)5,91) 13 3 .134 ~7 ,90 2 5 .71  10. 99 4.78 2.09 0.92 0.40
340 70 3. ”.. 3 05 .90 1 33 . 1 ) 4  ~7 ,Q13 ‘5 .21 )0.Q9 4.76 2.09 0.92 0.40
345 1165 . .e ,  10. 75 22 4 . 1 8  98.36 ‘.3.39 19 .14 6.44 3.74 1.67 0.74
350 1402. ’? :3 . 71 268 .8 6  ?1 ~~.05 51.60 27. ’Q 10.02 4.43 1.97 0.87
335 ;852. ” i 8.’,96 366.2) 164 .70 ‘3 .9 7 3~~.?6 1 4.99 6.79 3.09 1. 4 1

A M PL 1TUQ~ 10994.31 5232.92 2515 .18 1275.5 5 6138.81. 303 .’) 155.14 79.s.. 42.27 73.44
PnS11 !CN 60.00 6 0 . 30 6 C . 0 ~ 6~~.0fl 8 5 . 0  65. 10 65.00 65.00 83.00 85,00
I OEGRE FS

‘ ‘.451 — 3 : 2 . 5 7  — ‘ ; 2 . ’~’ —~~;2 .~~7 —3 7 ’ ” .’? ~~3r’
” .57 —3 07.52 _3137.37 — 307,5? 287.52 — p17 .3;
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U YR E C NY
GEOGRAPHIC LATITUDE u 52,Oo GEOGRAPHIC LONGITUDE • 5.07

SQUARE WA lE REPRESENTA TION — SIZE • 60 DEGREES

ASY ,I.QNG .,BETA . ~1.ô +1.4 .1.2 .1.0 .0.8 +0.6 .0.4 +0.2 +0.0 —0.2

0 3707.73 1658.88 744.30 334.92 151.16 68.41 31.06 14.13 6.46 2.95
5 4775.04 2165.92 989.31 433.23 206.59 96.43 44.80 20.90 9.81 4.67
10 5037.67 2297,56 1053.07 464.97 226.50 104.47 46.88 23.00 10.69 5.19
15 5593.63 2587.26 1204.05 563.94 265.92 126.26 60.37 29.08 14.12 6.91
20 6012.04 2794.82 1309,19 618.26 294.48 141.52 68,63 33.60 16.62 8.30
25 7138.82 3361.48 1598.12 767.61 372.71 183.03 90.92 45.70 23.25 11.97
30 8262.02 3986.29 1949.34 967.07 487.13 249.29 129.64 66.52 36.80 20.07
35 9156.86 4510.52 2258.04 1149.79 595.84 314.30 168.72 92.14 51.14 28.82
40 9902.47 4894.12 2459.19 1257.45 654.72 347.23 187.54 103.13 57,60 32.78
45 10300.55 5C84.97 2553.35 1305.37 679.91 360.90 195.20 107.54 60.26 34,33
50 10726.12 5294.86 2859.05 1360.01 709.03 376.98 204.41 113.01 63.64 36.47
55 9990.31 4992.63 2538.99 1315 .29 694.62 374.12 205.50 115.06 65.64 36.09
60 8833.30 4462.55 2295.33 1202.91 642.62 349.98 194.26 109.83 63.18 36.93
65 7803.18 3578.96 2069.13 1097.97 594.70 328.72 185.33 106.48 62.26 36.99
70 7361.85 3780.46 1980.13 1058.47 577.52 321.55 162.59 105.64 82.19 37.19
75 6626.98 3419.92 1802.97 971.53 535.12 301.15 173.02 101.36 60.44 36.63
80 6026.96 3134.52 1665.61 904.75 502.44 285.14 165.24 97.65 58.75 35.93
85 4738.3) 2499.65 1350.23 747.00 423.18 245.27 145.27 87.77 53.99 33.74
90 3615.11 1874.84 999.01 547.54 306.76 179.01 106.55 64.95 40.44 25.64
95 2535.76 1277.93 663.49 356.39 198.64 115.02 69.11 42.93 27.46 17.98
100 1403.47 7)5,80 379.68 210.29 121.82 73.69 46,34 30.08 20.04 13.60
105 811.28 437.95 246.45 144.84 88.76 56.49 37.10 24.96 17.12 11.89
110 198.98 141.84 101.25 72.35 51.77 37.10 26.63 19.12 13.76 9.90
115 139.72 101.14 73.28 53.13 38.55 28.01 20.37 14.81 10.79 7.86
120 146.10 106.11 77.15 36.14 40.89 29.83 21.79 15.91 11.85 8.53
125 112.10 82.14 80.27 44.27 32.55 23.98 17.60 13.04 9.65 7.13
130 90.80 67.28 ‘.9.89 37.02 27.49 20.44 15.22 11.31 5.44 6.28
135 75.38 56.38 42.21 1.62 23.70 17.70 13.38 10.03 7,57 5.68
140 6b.C7 49.61 37.29 28.05 21.12 15.92 12.03 9.06 6.87 5.16
145 38.02 29.12 22.31 17 .10 13.11 10.06 7.7’. 5.qz 4.57 3.50
150 38.02 29.12 22.31 17.10 13.11 10.06 7.7g. 5.92 4.57 3.50
155 22.33 17.38 13.53 10.52 8.19 6.37 4.97 3.85 3.01 2.33
160 22.33 17.38 13.53 10.52 8.19 6.37 4,97 3.85 3.01 2.33
165 22.33 17.38 13.53 10.52 8.19 6.37 4.97 3.85 3.01 2.33
170 19.14 14.90 11.60 9.02 7.02 5.46 4.26 3.30 2.56 2.00
173 19.14 14.90 11.60 9.02 7.02 5.46 4.26 3.30 2.35 2.00
180 12.76 9.93 7.73 6.01 4.68 3.64 2.84 2.20 1.72 1.33
165 9.57 7.45 5.80 4.51 3.51 2.73 2.13 1.65 1.29 1.00
190 9.57 7.45 5.80 4.51 3.5j 2.73 2.13 1.65 1.29 1.00
193 3,19 2.48 1.93 1.50 1.17 0.91 0.71 0.55 0.43 0.33
200 3.13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
205 3.10 2.46 1.93 1.50 1.17 0.91 0.71 0.55 0.43 0.33
210 3.19 2.48 1.03 1.50 1.17 0.91 0.71 0.55 0.43 0.33
215 3 . L9  2.48 1.93 1.50 1.17 0.91 0.71 0.55 0.43 0.33
220 3.10 2.46 1.93 1.50 1.17 0.9) 0.71 0.55 0.43 0.33
225 3.~ Q 2.48 1.93 1.50 1.17 0.91 0.71 0.55 0.43 0.33
230 3.19 2.48 1.93 1.50 1.17 0.91 0.71 0.55 0.43 0.33
235 3.)’) 2.48 1.93 1,50 1.17 0.91 0.71 0.55 0.43 0.33
240 3.19 2.48 1.93 1.50 1.17 0.91 0.7) 0.55 0.43 0.33
245 3.19 2.48 1.93 1.50 1.17 0.91 0.71 0.55 0.43 0.33
250 3.19 2.48 1.93 1.50 1.17 0.91 0.71 0.55 0.43 .33
255 3.19 2.48 1.93 1.50 1.17 0.91 0.71 0.55 0.43 .33
260 3.19 2.48 1.93 1.50 1.17 0.91 0,71 0.55 0.43 0.33
265 0.0 0.0 v.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
270 0.0 0.0 0.0 .0 0.0 0.0 0.0 0.0 0.0 .0
275 0.0 0.0 0.0 .0 0.0 0.0 0.0 0.0 0.0 .0
260 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
265 0.0 0.0 0.0 ,0 0.0 0.0 0.0 0.0 0.0 .0
290 0.’ 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 .0
295 0.0 0.0 0.0 .0 0.0 0.0 .0 0.0 0.0 .0
300 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
305 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0
310 200.20 84,42 35.80 15.01 6.33 2.67 .13 0.47 0.20 0.06
315 400.’l 171. 43 73.35 31.39 13.44 5. 75 .47 1.05 0.45 0.19
320 594.82 256.52 1L2.1.2 46.92 21.31 9.28 4.05 1.76 0.77 0.33
325 754 .74  3’.7.22 1,3.85 66.27 30.35 13.50 .02 2.68 1.20 0.53
330 754 . 76  147 .22 153,85 65.27 30.35 13 .50 u.02 2.68 1.20 0.53
335 984.91. 431.64 189.43 63.28 36.68 16 .17 7.is 3.15 1.40 0.81
340 1371,67 610.08 212.11 121.72 54.62 24.57 11.10 5.01 2.25 1.03
345 1565.73 697.17 311,15 139.25 62.49 28.10 12.68 5.72 2.60 1.17
35o 1755.oS 785.87 352.61 156.60 71.33 32.32 14.65 6.64 3.03 1.37
335 2530.66 1128.80 500.64 222.54 99.16 44.27 19.82 6.88 4.00 1.79

AMPLITUDE 10726.12 5704.86 2659.05 1360.01 709.03 376.98 205.50 115.08 65,64 35.09
POSITION 50.00 50.00 50.00 50.00 30.00 30.00 55.00 55.00 55.00 53.00
(DEGREES )

PHASE —3 15 . ‘7 — 315 .07 ~~~~~~~~~ —3 15.07 —3)5.07 •3j5 .o7 —110.07 —310.07 —310.07 —310.07
OEG REES (

‘NE UPPEW UN!’ IS 8L.00 04 
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APPENDIX C

A M PLITUDES AND PHASES OF THE STATION RESPONSES
TO SELECTED SQUARE WA VES AND ISOTROPI C MOD U LATIONS

The foll owing section lists the amplitudes and phases of
the station responses to iO n , 300 and 600 square waves and
isotropic (3600) modulations as a function of the upper
limiting rigidity . The exponent of the spectrum (~ ) ranges
from +1.6 to -0.2 while the upper limiting rigidity ranges
from 29 to 500 GV .
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SPAT! TV
GEOGRAPH IC LATITUDE • 67.53 CIOGRAPHIC LONGITUDE • 33.33

SQUARE WAVE AMPLITUDE AND PHASE (DEGREES)

WIOTH/SE TA • •1.6 +1.4 •t.2 +1.0 .0.8 .0,6 +0.4 +0.2 0.0 .0.2
C DEC 1

UPPER LIMIT • $00.00 GV
10 AMPI.. 24366.06 8336.17 2909.93 1040.02 353.10 149.91 89.51 54.20 33.20 20.55

PHASE 11.67 11.67 11.67 11.87 16,67 36.67 36.67 36.67 36.67 36.67

30 LMPL . 33714.90 11749.60 4214.69 1633.64 731.68 345.80 166.67 109.95 67.13 42.25
PHASE 16.67 16,67 16.67 26.67 26,67 26,67 41.67 41.67 41.67 41.67

40 AMPi.. 58142.66 19472.82 6846.12 2778.96 1206.80 563.18 262.14 150.88 85.39 50.71
PHASE —13.33 —13.33 31.67 31.67 31.67 31.67 31.67 31.67 31.67 38.67

360 AMPL. 98997.78 33960.61 12332.62 4690.47 1888,16 612.25 375.77 187.20 100.07 56.86

UPPER UNIT • 188.75 GV
10 AI4PL. 9411.52 3737,74 1499,76 608.85 255.24 149.91 89.51 54.20 33.20 20.35

pHASE 16.67 16.67 16,67 16.67 36.67 36,67 36.67 36,6? 36.61 36.67

30 AMPL . 13529.23 5871.18 2636,72 1230.92 599.06 310.59 180.09 107.85 66,49 42.04
pHASE 26.67 26.67 26.67 26.87 26.67 41.67 41.67 41.67 41.67 41.67

60 AMPL . 22403.28 9867,90 4309.30 1994.78 963.46 487.08 258.01 143.05 62.97 49.97
PHASE 41.61 41.67 41.67 41.67 41.67 41.67 41.67 41.67 36.67 96.67

360 AMP). . 34521 .81 14497,52 6255.10 2788.23 1291.36 624.57 316.62 166.53 94.07 54.99

UPPER LIMIT • 111.25 GV
10 AMP).. 4572.19 1961.24 647.61 443.34 253.24 149.91 89.51 54.20 33.20 20.55

PHASE 16.67 16.67 16.67 36.67 36.67 36.67 36.67 36,67 36.67 36.67

30 5MP).. 6689.90 4094,68 1984.57 991.52 327.70 299.84 176.15 106.43 65.96 41,84
PHASE 26.87 26.67 26,67 26.67 36.67 41,67 41.67 41.6? 41.67 41.67

40 AMPL. 1433~ .73 6707.06 3222.39 1595.78 017,01 435.04 240.06 137.06 8o.8~ 49.16
PHASE 41.67 41.67 41.67 41.67 41.67 36.67 36.67 36,67 36.67 36,67

360 AMPL . 20003.82 9168.01 4298.67 2070.03 1027.72 527.80 281.08 135.46 89.�q 53.21

UPPER LIMI T • 80.00 GV
10 AHPL . 2046.88 1100.54 650,36 387.44 232.83 140.76 85.53 52,71 32.60 20,91

PHASE 44.67 36.67 36.67 36.67 16.67 36.67 36.67 36,67 36.67 36.67

30 5MP).. 5320.87 2812.64 1524.43 847.16 482.48 281.54 168.77 103.45 64.75 41.36
PHASE 36.67 36,67 36,61 36,67 36,67 41.67 41.67 41,87 41.87 41.67

00 AMPL . 9569.29 4820.47 2476.43 1302,71 702.80 389.31 221.59 129.59 77.87 47.96
PH4SI 36.67 36.67 34.67 36.67 36.67 36.67 36,67 36.67 36.67 36.67

360 AMP ).. 12392.34 6090.73 3054.43 1566.93 524,24 445.49 247.62 142.01 83.84 51.00

UPPER LIMIT • 50.00 CV
10 AMP ).. 1877.64 1100.54 650.36 967,44 232.63 240.76 85.63 52.71 32 .80 20 .31

PHA5E 36.67 36.67 36.67 36.67 36.67 36.67 36.67 38,67 36.87 36.67

30 A M~’L. 3949.90 2197.02 1249.44 728.29 431.53 260.01 159.95 99.30 62.93 40.57
PHASE 46.67 46.67 41,67 41.67 41.67 41,87 41.67 41.67 41.67 43 .67

60 AM PL . 6110.46 3308.52 1516.88 1016.33 571.10 335.03 197.92 119.24 73 ,33 46,00
PHASE 31.67 31.67 31.67 31.67 91.67 31.61 31.67 31.67 31.67 31.6?

360 AMP ).. 7174.11 3822,81 2068,11 1137.70 637.32 364.06 212.31 126.51 77.o’ 48.06

LJPPIR LIMIT • 29.00 GV
10 AM P )., 1696.16 1011.42 606,56 365,04 222.07 135 .58 83.76 51.48 31.98 20.01

PHASE 36,67 36.67 36,67 36.67 36.67 36.67 36.67 36.67 36.67 36.6?

30 AM PL . 3037.46 1790.39 1065.43 640.47 319.11 239.04 145.54 93,75 60,23 19.27
PHASE 36.67 36.61 36.67 36.67 96,67 36.67 38.67 4 1.67 4 1,67 4 1.6?

60 AMP).. 3729.38 2165.87 1270.19 732.91 451.44 274.05 166.56 105,10 66.50 42.70
PHASE 31.87 91.87 31.67 31.67 31.67 31.67 31.67 91.67 31.67 31,67

360 AMP ).. 36’4.71 2242.52 1310.74 174.46 468,02 280.37 172.l1 101,17 67.78 43.56
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ATHENS
GEOGRAPHIC LATITUDE • 37.97 GEOGRAPHIC LO~)GITUDE 23.72

SQUARE WAVE AMPLITUDE AND PHASE (DEGREES )

W IOTH /PETA • ~1.6 +1.4 •1.2 .1.0 +0.8 .0.6 +0.4 .0.2 0.0 —0.2
COE G I

UPPER LIMIT • 500.00 GV
10 AMP ).. 36315.70 11434.84 3645.22 1238.24 425.88 152.46 59.25 23,25 9.27 4.69

PHASE 8.28 6.28 11.28 11.28 11.28 16.28 16.26 16.28 46.28 61.28

30 AMP ).. 69602.42 23433.22 8031.39 2800.22 994.74 360.51 133.87 54.30 25.50 13.02
PHASE 8.28 16.28 16.28 16.28 16.28 16.28 21.28 26.28 61.26 61.28

60 AMP).. 104592.00 35746.70 12475.14 4457.17 1834,20 621.40 248.50 106,40 48.14 22.64
PHASE 21.28 21.28 21.28 21.28 21.28 31.28 31.28 41.28 41.28 46.76

360 AMPL . 136161.90 47440.81 17071.60 6388.48 2503.02 1032...6 449.73 206.72 100.01 50.57

UPPER LIMIT • 188.75 CV
10 AMP?. . 16291.66 6223,43 7388.71 921. 7~ 35 7.84 139 .86 55.08 21.87 9.00 4 .69

PHA5E 16.28 16,28 16.28 16.28 16.28 16.28 16.28 16.28 61.18 61.pI

30 AMP ).. 28622.84 10545.77 4213,32 1699.08 692.10 264.96 116.66 50.00 25.04 12.87
PHA SE 26.28 26.28 26.28 26.28 26.28 26.28 26.28 26.28 61.28 61.28

80 AM .)., 36539.38 14956.26 6211.14 2620.50 1124.56 491.34 218.67 99.16 45.83 22,29
PHASE 41.28 41.28 41.28 41.28 41.28 41.28 41.26 41.28 41.28 61.28

360 AMP ).. 48028.37 1~~984.63 8498.21 3705.05 1661.16 767.71 366.29 160.39 91.66 47.’~3

UPPER LIMIT ~ 121.25 CV
10 AMPL. 6677.51 2758,60 1141.46 473.13 196.47 81.74 34.13 17.44 9.00 4.69

PHAsE 21.28 21.28 21,25 21.28 21.28 21.25 41.25 61.28 61.28 61.25

30 AMP). . 13993.81 5994.75 2582,68 1119 .51 488.47 214.63 97.84 47.69 24.?9 12.60
PHASE 31.28 31.28 31.28 31.28 31.28 31.28 31.28 51.26 61.76 61.2$

60 AMP ).. 20607.64 9183.65 4118.08 1867.69 857.35 396.36 187.70 69.59 43.34 21.14
PHASE 46.28 46.28 46.28 46.28 46.28 46.25 46.28 46.28 46.26 61.28

360 AM P).. 27548.15 12466.38 5738.27 2691.90 1289 .24 631.15 316.16 161.99 84.90 45.45

UPPER L IMIT • 80.00 CV
10 AM P?.. 2695.61 1215.62 573.71 273.10 131.14 64 .27 32.81 18,90 8.78 4.64

PHASE 28.28 46.28 46.28 46.28 46,28 61.76 61.28 61.28 61.28 66.28

30 AMPL. 7074.07 3255,56 1508.13 729.09 359.26 178.31 89.23 45.11 23.44 12.26
PHASE 36.28 36.28 51.28 56.28 36.28 56.28 56.28 61.28 61.28 61.28

60 AMP ).. 12346.36 5807.30 2752,93 1315.67 634.12 308.29 151.20 76.43 39.81 20.71
PHASE 46.28 46.28 46,28 46.28 46,28 46,20 46.28 56,28 61.28 61.28

360 AM)’)., 16810.79 8125.38 3983.07 1982.16 1002.23 315.10 269.23 143,01 77.23 42.36

tIPPER LIMIT • 50.00 CV
10 5MP).. 1494.25 759.63 391.23 202.52 105.39 55.14 29.00 15.45 8.27 4.44

PHA5E 41.28 71.28 71.28 71.28 71.20 71.28 71.28 66.28 66.28 66.78

30 AMP ).. 3994.18 2026.35 1032,35 531.30 276,30 144 .33 75. 74 39.94 2 1.15 11.24
PHAS E 56.28 56 .28  56 .28 61.28 61.28 61.25 61.28 61.28 61,25 61.28

60 AM~’).. 6761.08 3423.60 1744.64 900.58 467.26 243.66 127.72 67.30 35.61 18.97
PHASE 56.28 56.28 61.28 61.28 61.78 61.26 61.28 61.28 81.2! 71.28

360 AMP’).. 9449.55 4026.05 2591.70 1376.69 738,57 400.19 219.12 121 .13 67.66 38.16

UPPER LIMIT • 20.00 CV
10 AMP?.. 859.17 467.31 2 54 , 4 9  138. 75 75.15 4 1.40 22.66 12, 42 6.81 3.74

PHA SE 66.,8 66.28 66.28 66.28 66.28 68.26 66.28 66.28 66.28 66.76

30 AMP ?.. 2075.88 1123.10 611.33 337.42 186.58 103.35 57.36 31.89 17.76 9.91
PHASE 61.28 61.28 76,28 76.28 76.28 76.20 76.28 76.28 76.25 76.26

60 AMP).. 3326.71 1820.02 997.70 548.02 301.86 166.39 91.99 51.19 26.83 16.35
PHASE 71.28 71.25 71,28 71.28 71.28 71.28 71.28 76.28 86.25 56,28

360 AMP?.. 4795.17 2696.77 1523.29 864.32 49 2. 10 282.15 162.42 93.87 54.53 31.85
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OQU ~~SGEC GRAPHIC LATITUDE • fu.10 GEOGRAPHIC LONGITUDE • 4.60
SQUARE WAV E AMPLITUDF AND PHASE (DEGREES)

WIDTH/IE IA • ~1.b +1.4 •1.2 +1.0 .0.8 +0.6 .0.4 .0.2 0.0 —0.2
IDEG )

UPPER LIMIT • $00.00 GV
10 AMP).. 23776.03 7881.30 2636,20 907.00 335.02 158.45 84.17 46,95 26.81 15 .80

PHASE 10.40 10.40 10.40 15.40 15.40 55.40 60.40 60.40 60.40 60.40

30 AMP ?. . 44280.10 15112.64 5261,28 1872.78 683.09 328.36 167.46 88,65 50.07 28.86
PHASE 15.40 15.40 15.40 15 ,40 15.40 50.40 50.40 60.40 60.40 60.40

60 AMP).. 69219.99 23144.65 8485.18 3227.26 1322.37 575.62 269.19 133.06 68,7~ 37.59
PHASE 350.40 10.40 30.40 30.40 35.40 35.40 40.40 40.40 45.40 43.40

300 AMP).. 100502.30 35179.42 12788.74 4851.19 1948.87 835.27 384.15 189.61 99,9~ 55 .91

UPPER LIMI T • 188.75 CV
10 AMP?.. 12185.20 ‘.655.27 1785.70 687,97 295,47 155 .13 84.17 46.95 2b.8~ 15.60

PHASE 15.40 15.40 15.40 15.40 60.40 60.40 60.40 6(1.40 60.40 60.40

30 AMPL . 18648.08 7432.15 2997.63 1225 .38 603.01 306.75 160.64 86.50 49.3g. 28,65
PHASE 25.40 25.40 25,40 25.40 50.40 50.40 50.40 60.40 60.40 60.40

60 AMPL . 28546.02 12034.17 5202.92 2315 .25 1063.65 505.52 248.76 128.82 67.34 31 .17
PHASE 40.40 40,40 40.40 40.40 40.40 40.40 40.40 40.40 45.40 45.40

360 AMP?.. 35757.68 15009,58 6470.55 2879.90 1330.40 840.77 322.64 170.25 93.86 33.95

UPPER ).IMIT • 111.25 CV
10 AMP).. 5478.67 2304.32 972.83 500.R? 265.13 14’..01 80.06 45.45 28.26 15 .40

PHASE 20.40 20.40 20,40 60,40 60.40 60 .40 60.40 60. 40 60. 40 60,40

30 AMP).. 9411.30 4318.00 2111.91 1057.63 542.29 264.41 152.66 05.00 48.70 28.45
PHASE 30.40 50.40 50.40 50.40 50.40 5040 55.40 80.40 60,40 60,40

60 AMP?.. 16910.28 7787.89 366u.67 1759.93 866.89 437.94 226.99 120.85 65.65 36.72
PHASE 45.40 45.40 45.4Q 45.40 45.40 45.40 45.40 45.40 45.40 60.40

360 AMP ).. 20712.49 9486.53 4443.05 2135.60 1057.37 540.48 286.01 158.74 88.89 57,34

UPPER LIMIT • 80,00 CV
10 AMP).. 2914.96 1506.19 795,32 628.89 235,92 132.16 75.27 43.50 25.47 15.01

PHASE 60.40 60.40 6Q~ 43 60,40 60.40 bO. ’.D 60.40 60,40 60,40 60.40

30 AMP?., 8404.45 3253.01 1882.12 883.83 412.25 258.66 144.02 81.90 47.54 27.94
PHASE 50.40 50.40 50.40 50.40 55.40 55.40 55.40 60.40 60.40 60.40

60 AM P?.. 10775,27 5307.57 2657.81 1354.41 702.90 371.61 200.17 109,79 61.3o 35.95
PHASE 45.40 45.40 45.40 45.40 45.40 45.40 45.40 45.40 45.43 60.40

300 AMP?.. 12824,82 6297.55 3153.66 1614.21 846.3,’ 455.71 251.53 142.78 83.24 49.86

UPPER LIMIT • 50.00 CV
10 AM)’).. 1909.34 1 071.86 607.85 347.76 700.83 116 .98 68.69 40,85 24 ,23 24.34

PHASE 60.40 60.40 60,40 60.40 60.40 60.40 60.40 60.40 60.40 60.40

30 AMP?.. 4399.35 2383.69 1303.27 722.72 406.55 231.51 133.33 77.83 45.66 27.10
PHASE 50.40 50.40 ~~~~~ 60.40 80.40 60.40 60.40 60,40 60.40 00.40

60 AMP .. 8593,53 3497.34 18~ 4.86 1016.60 557.18 90~~.~~4 174.09 99,04 57.96 34.58
PHASE 50.40 50.40 50,40 50.40 50.40 50.40 50.40 50.40 60.40 60.40

360 AMP?.. 7416,94 3947,25 2131,53 1189.41 652.62 370.82 214.73 126.74 76.24 46.79

UPPER LIMIT • 29.00 CV
10 AMP).. 1529.43 889,91 520,45 305.93 180.76 107.34 64.06 38.42 23.16 14,02

PHASE 60,40 60,40 60,40 60.40 60.40 60.40 60.40 60.40 60.40 60.40

30 AMP ?.. 3071.54 745,43 996.30 571.28 330.42 193.61 114.52 68.72 41.37 25.oS
PHASE 50.40 50.40 50,40 50.40 55.40 55.40 60.40 60.40 60.40 60.40

00 SMP).. 3795.81 2164,00 124 1.56 117 .04 417.01 244.23  144.09 85.63 51.96 31.70
Pv?ASE 55.40 55.40 55,40 55.40 ~5.6o 35.40 55.40 60,40 80.40 60.40

360 AM)’?.. 399~~.~~i 2309.37 1346.87 193.02 412.01 284.10 173.07 106.’O 66.60 42 ,16
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JUNGFRAUJOCH
GECCRAPHIC LATITUDE • 46.55 C~ UGRA PHIC LONCITUOE • 7,98

SQUARE WAVE AMPLITUDE AND PHASE (DEGREES)

W I D T H / B E T A  • •1.6 +1.4 •1.2 +1.0 +0.8 +0.6 +0.4 +0.2 0.0 —0 ,2
(DEC

UPPER LIMIT • 500.00 CV
10 AMP) .. 27 101.53 8761.56 2857.7 1  94 1.84 317.90 113 .90 41.42 26. 41 14.85 8.43

pHASE 7.02 7.02 7.02 7.02 12.02 12 .02 67.02 87.02 67.07 67.02

30 AMP ?. .  467 15.84 15591.18 5419.40 1922.77 697 .64 2 59 .27 123.01 65.00 35.52 20.71
PHASE 2.98 17.02 17 .02 17 .0? 17 .02 17 .02 62.02 62.02 67.n; 72.02

60 AMP)..  70303,33 23734.31 8273 ,47 3075 .94 1197 .37 494 .05 215.92 108.04 58 . 1 1  32.26
PHA SE 7,02 7.02 27.02 37.02 32.02 37 .02 37.02 57.02 57.07  61.02

360 AMP) . .  98497 .67 34568 .24  12585.09 4797.79 1934.42 832.03 383.69 189,72 99.9~ 55.72

UPPER ) .IMIT • 188.75 CV
10 AMPL.  8813.88 3417.77 1331.48 521.25 205 ,11 66.76 47.42 26. 41 14.85 8, 43

PHASE 17,02 17.02 17,02 17.0? 37.02 57.02 67.02 67.02 67.0, 67.02

30 AMP?.. 17730.65 7021.83 2809,19 1136.47 465.38 226.09 116.40 63.29 35.52 20.71
PHASE 22.02 22.02 22,02 22.0? 22.02 57.02 62.02 67.02 67.07 72.02

60 AM P).. 2753~~.01 11401.37 4801.19 2068 .51  910.14 421.97 201.34 103, 86 56.79 92.05
PHASE 37.02 37.02 37 .02 3 7 ,02 37.02 42.92 42.02 57 .02 57.07  67 .0?

380 A M P ) . .  35724.52 15006.56 6474.95 2984.80 1334.07 643.20 324.13 170.89 94.01 53.83

UPPER ).IMIT — 111.25 CV
10 AMP L. 4154.79 1757,73 745.93 348.83 171.86 86.36 47.42 26.41 14.85 8.43

PHASE 22.02 22.02 22,02 62.02 62.02 62.02 67.02 67.02 67.07 67.02

30 AMP).. 9032.64 3959.14 1773.90 849.78 419.71 215.00 112.33 61.79 35.29 20.77
PHASE 32.02 32.02 52,02 52 .0?  57 .02 57 .02 62.02 67 .02 72.07 72.07

60 AMP ?. .  16342.34 7400.08 3402.10 1390.12 756.43 368 .39 186.04 100.87 35.70 31.85
PHASE 42 .02 42.02 42.02 42.02 42.02 47 .02 57.02 57.0? 57.0? 67 .02

360 AM P) ..  20757.88 9512 .34  4458.04 2144 .40 1062.27 543 .43 287 .52 157 .44 89.08 32.02

UPPER ).IMIT • 80.00 CV
10 AMP?. .  2393.37 1168.88 578.91 2 92 .4 3  157. 74 86 .02 47.42 26. 4 1 14.85 8.43

PHASE 6 2 . C 2  62.02 62 .02 67 .0? 67.02 67.02 67.02 67.02 67.07 67.02

30 AMPL .  5598.3 1 2785 .4 1  1405.17 718.86 372.90 196. 74 107.51 60 .24 34.67 20.51
PHA S E 57 .12 57.02 57 .02 57 .02 57.02 62.02 62 .02  67.02 72.07 72.02

60 AMP ).. 10264.61 4979.25 2447.28. 1219 .55 616.51 321.59 174.55 98.22 53.82 91.07
PHA SE 47 .02  47.02 47.02 47.02 47,02 57.02 57.02 57.02 57.07 67.02

360 AMP).. 12879.01 ~326.77 3169.95 1623.51 851.61 458.21 253.05 143.49 63.45 49.72

UPPER LIMIT • 50.00 CV
10 AMP ) . .  1193.23 949.91 508.05 274 .38 149. 63 82.38 45.78 25. 88 14.5? 8 .2 8

PHASE 67.02 67 .02 61,0, 67 .02 87.02 67 .02 67.02 67 .02 67.07 67 .02

30 AMP ?. .  3788.16 1998.51 1076.24 585 ,61 321.40 177 .89 99.28 56.85 33.30 19 .91
PHASE 57.02 57.02 62.02 62.07 82.02 67.02 62.02 67,0? 72.07 77.02

60 AM?’).. 6254.30 3273,10 1730.41 928 .26 507.31 280.24 156.46 88.31 50.75 29.69
PHASE 52.02 52.02 52,02 57.02 57.02 57.r2 57.02 57.02 67.o~ 67.02

360 AMP).. 7448.55 3966.09 2143.06 1176.52 656.91 373.35 216.03 127.36 76.38 46.62

UPPER LIMIT • 29.00 CV
10 AMP ) . .  1020.87 579.83 330.62 189.28 106.77 62 .76 36.35 21.14 12.34 7 .23

PHASE 67.02 67.02 87.02 67 .02 67. 02 67 .02 67.02 87 .0? 67 .07  67 .02

30 AMP ).. 2378.06 1344.68 763,27 434.92 246.82 144.37 66.07 51.61 31.17 18.86
PHASE 62.02 62.02 62,02 62.02 62.0? 72.12 72.02 72.02 72.0? 77.02

60 AMP ? . .  3538 .85  ?001.01 1137.33 649 ,88 373.45 218 .82 129,04 76, 56 45 , 74 27.46
PHASE 57.’l? 57,02 57.02 57.0? 57.02 67.02 67.02 67.02 67.07 67.02

360 AMP).. 3972.93 2300.76 1344.82 793.46 473.04 265.03 173.60 106.94 66.58 41.92
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KIEL
CECGRAPHIC LATITUDE • 54.33 GEOGRAPHIC LONGITUDE • 10.13

SQUARE WAVE ANP).ITUDE AND PHASE (DEGREES)

WIDTH PSETA • •1.6 +1.4 •1.2 +1.0 +0.8 +0.6 +0.4 .0.2 0.0 —0.2
(DEG)

UPPER ).IMIT • 500,00 CV
10 AM P ).. 25308.00 8316.69 2754,34 919.79 333.50 146 .85 64.26 49,56 29.43 17.65

PHASE 9.87 9.81 9.87 9,87 14.87 54.87 49.87 49.87 49.87 49.87

30 AMP). .  40982.18 14 152.13 4992.46 1604.39 675 .31 331.59 174.23 95.20 53.66 31.11
PHASE 19.87 19.87 19.67 19 .87 44.87 49 .67 49.87 49 .87 4 9 ,87 54 .87

60 AMP?.. 63189.10 22126.77 8194,80 3196.34 1331.31 587.85 275.64 139.13 74.18 41.73
PHASE 9.87 29.87 29.87 34.87 34.87 34.87 39.67 39.8~ 44.87 59.87

360 AMP )., 97998.92 34309.48 12457,92 4736.93 1905,88 619.09 378.31 187,94 100.01 58.53

UPPER LIMIT • 168.75 CV
10 AMP).. 10437.95 4028,33 1562,84 609.59 252.38 144 .91 84.28  49.58 29.43  17 .65

PHA SE 14.87 14.87 14.87 14 .87 49.87 49 .87 49.87 49 .87 49.87 49 .87

30 AM P L .  17685.92 7063.39 2863 .28 1179 .08 594.29 310.52 167.59 93,10 52.99 30.90
PHASE 24,87 24.87 24,87 24.87 49.87 49.87 49.87 49.87 49.87 54.67

60 AMP .. 27220.11 11500.83 4995.81 2240. 93 1041.82 503.22 252.73 132.39 72.84 41.31
PHASE 39.67 39.67 39.67 39.87 39.87 39,87 39.87 44.87 44,87 59.87

360 AMP) . .  34875.99 14644.83 6317 ,45 2815 .01 1302.90 629 .48 316.57 169,0 5 94.1? 54 .64

UPPER LIMIT • 111,25 CV
10 AMP L . 4819.79 2060.66 686.40 445.65 252.38 144.91 84.26 49.56 29.43 17.63

PHASE 19.87 19,87 19.87 49.87 49=87 49.87 49.87 49,67 49.87 49.87

30 AMP ).. 9405.66 4158.45 1985.95 1017.15 535.09 268.79 159.62 90.17 31.92 30.70
PHASE 29.~~7 29.87 49.87 ‘9.87 49,87 40.07 49.87 49.87 49.87 54.87

60 AMP). .  16622.5 1 7666.63 3633.83 1760 .72 876.26 448 .50 236.24 127.99 71.23 40.92
PHASE 44 .87  44.87 44.87 44.87 44.87 44 .87 44.67 44 ,87 44 .87  59 .87

360 AMP ).. 20207.85 9260.11 4340,75 2089.36 1036.53 531.70 282.67 155.87 89.18 52.87

UPPER LIMIT • 80,00 CV
£0 AMP).. 2696.51 1455.42 798.90 445.65 252,38 144.91 84.26 49.56 29.43 17.65

PHASE 49.87 49,87 49.87 49.87 49.87 49.87 49.87 49.87 49.87 49.57

30 AMP ).. 5837.81 3028.06 1600.11 861.38 472.18 263.38 149.37 86.01 50.24 20.96
PHASE 49.87 49.87 49.87 49.87 49.87 49.87 49.67 49,87 49.87 54,87

60 AMP ).. 10641.15 5268.43 2656.10 1365.36 716.37 383.83 210.09 117.40 66.05 40.18
PHASE 44.8’ 44.87 44.87 44.87 44.87 44.87 44.67 44.87 44,87 59.87

360 AMP) . .  12517 .32 6150.99 3083,66 1581.03 830.95 448 .33 249.04 142.26 83 .88  50.64

UPPE R ).IMIT • 50.00 CV
10 AM P .. 2307,87 1263.96 723.23 412.25 237.83 138.40 81.99 48.28 28.87 17.40

PHA SE 49.87 49.87 49.87 49.81 49.87 49.87 49.87 49.87 40.81 49.87

30 A NT ) . ,  4398.55 2403.19 1326.77 740.23 417.31 238.56 138.52 81.27 48.15 20.15
PHASE 44.87 44.87 44.87 44,87 44.87 40.67 49.67 49.87 54.87 54.87

60 AMP ?.. 6540.53 3466.22 1861,00 1028.09 569.50 319.85 182.37 105,61 63.39 38.67
PHASE ‘.4.87 44.87 44.87 44,87 44.87 44.07 49.87 49.87 59.87 64.87

360 AMr) . .  7245.09 3859.58 2087.12 1147 .39 642 .12 366.27 213.15 126.62 76 .85  47 .63

UPPER ).IMI1’ • 29,00 CV
10 AMP).. 1587.08 929.14 553.19 330.70 198.49 119.62 72.36 43, 94 26 .7 8  16.39

PHASE 49.87 49.87 49.87 49,87 49,87 49.87 49.87 49.87 49.87 40.87

30 AMP).. 3104.00 1760.92 1027,48 596.18 347.94 205.17 122.40 73.94 45.05 27.64
PHASE 44.87 44.87 44.87 44.87 44.07 49.87 49.87 54.87 54.87 54.87

60 AMP ?.. 3781.98 2166.75 1250.37 727.09 426,36 253.93 133.69 94.07 58.37 36.54
PHASE 49.87 49.87 49.87 49,87 49.87 54.67 50.87 59,67 59.87 64.67

360 AM PL . 3911.53 2262,93 1321.92 780.40 466.00 281. 71 172.52 107 ,06 67 .47 43.09
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KiEV
GEOGRAP HIC LATITUDE • 50.76 GIOGRAPHIC LONGITUDE • 30.30

SQUARE WAVE AMPLITUDE AND PHASE (DEGREES)

WIDTh/BETA • +1.6 +1.4 1.2 +1.0 .0,8 .0.6 +0.4 +0.2 0.0 —0 .2
b EG)

uP~ ER LIMIT • - 500,00 CV
10 AMP?.. 26627,92 8807.12 2943,75 996,06 342,02 160.76 $3.19 46,60 26.48 15.22

PHASE 9.70 9.70 9.70 9.70 9.70 54.70 59.70 39.70 59.70 59.70

30 AMP )., 43519.77 14754.63 5209,35 1863.74 699.51 328.66 170.88 91.99 50.96 28.89
PHASE 4 ,70 19.70 19,70 19.70 19 ,70 54.70 54.70 54,70 54.70 34. 70

60 AMP?.. 68283.36 23459.24 8617.43 3325.69 1369.24 593.77 274.72 135.61 69,96 97.61
PHASE 4.70 29,70 29.70 34.70 34.70 34.70 39.70 39,7o 39.70 44.70

360 AMP ).. 101566.41 35548.48 12900.17 4699.21 1986.73 641.93 366.45 190,31 100.04 55.65

UPPER LIMIT • ~88.75 CV10 AMP).. 10217.49 3912.21 1504.12 566.90 296.47 135.21 83.69 46.60 26,4~ 13.32
PHASE 14.70 14.70 14,70 59,70 39.70 59.70 59.70 59,70 39.7o 59.70

30 AMP?.. 18164.67 7236,99 2919.23 1220.58 600,28 306.84 163.98 89.62 50.28 28.67
PHASE 24.70 24.70 24.70 49 .70 49 .70 54 .70 54 ,70 54, 70 54.70 54 .70

60 AMP ).. 29040.57 12255.89 5304,26 2362.47 1086.07 516.34 254.07 129,28 67.90 37.17
PHASE 39.70 39.70 39.7o 39.70 39.70 39.70 39.70 39.70 39.7o 44.70

900 AMP).. 36131.17 15163.48 6334,78 2906.88 1341.69 645.36 324.51 170.73 93.86 33.66

UPPER LIMIT • 111,25 CV
10 AMP )., 4650.29 1965.64 979.3i 503.31 265.76 143.95 79.76 43.09 25.93 15.12

PHASE 19.70 19.70 59,70 59.70 59.70 59.70 59.70 5q.7o 59.70 39 .70

30 AM P?..  9681.80 4398.66 2 157.37 1084.82 559.38 295.58 159.85 68.31 49.73 28.47
PHASE 29.70 54.70 54.7~ 54 .70 54.70 54 .70 54.70 54.70 34.70 54.70

60 AMP ).. 17213.95 7914.37 3710.51 1777.38 873.30 440.72 228.15 121.10 65,83 36.56
PHASE 39.70 39.70 39.70 39.70 44.70 44.70 44.70 44,70 44.70 44.70

360 AMP). .  20925 .51  9581,52 4465 .65  2 154.63 1085. 55 544.01 287.31 157.08 68 .85  5 1.84

UPPER LIMIT • 80,00 CV
10 AM P) ..  2940 .36 1517.57 800.10 430.6 1 236.28 131. 96 74.90 43.11 25.17 14.79

PHASE 59.70 59.70 59,10 59 .70 59.70 59 .70 59.70 59. 70 59.70 59 .70

30 AMP ).. 6529.05 3324.36 1722,98 909.17 468.34 266.85 346.23 83.61 47.82 27.70
PHASE 54.70 54. 70 54.70 54. 70 54.70 54. 70 54.70 54.70 54.7~ 54.70

60 AMP ?. .  11013.50 5407.60 2696 ,94 1967 .53 707.54 373.88 201.04 110.13 6 1.53 35.31
PHASE 39,70 39.70 39,70 39,70 44.70 44.70 44.70 46.70 49.70 64.70

360 AMP ).. 12953.50 6358.54 3182.48 1627.68 652.44 457.82 232.46 142.97 83 ,13 49 ,54

UPPER ).IMIT • 50.00 CV 
-

10 AM P?. .  1924.01 1078.62 6 10 ,43 348.61 200.81 116 .63 68.26 40,23 29.69 14.26
PHASE 59,70 59,70 59,70 59.70 59.70 59.70 59.70 39.70 59.70 19.70

30 AM P).. 4509.09 2443.63 1336,7’. 741.42 413.06 236.82 334.22 77.46 45,14 26.53
PHASE 54.70 54.70 54,70 54.70 54.70 54.70 54,70 56.70 54.70 14.70

60 AMP)..  6762.65 3560.09 1693.46 1023.45 560.98 311.15 174,65 99.19 37,14 14.01
PHASE 39.7o 39.7~ 39.7o 49.70 49.70 49.70 49,70 ‘.9,70 54.70 64.70

960 AMP)., 7488.12 3963.17 2149,45 1178.12 656.69 372.53 215.25 126.73 76.05 66.61

uP~ EI LIMIT • 29.00 CV
10 AMP ?.. 1540.05 694,72 522.29 308.34 180,53 106.89 69.58 37,98 22.79 13.76

PHASE 59.70 59.7o 59.7o 39.70 59.70 39.70 39.70 59.70 59.70 19.70

30 AMP ?. .  3024.57 1718.2$ 986.19 572.36 333. 93 193.86 115.53 68.66 40,80 24.44
PHASE 49.70 49,70 54,70 54.70 54.70 34.70 54.70 54,70 54,70 34.70

60 AMP )., 3809.80 2169.13 1242,64 716,45 415.85 243.04 143.05 65.54 51.65 31.64
PHASE 54.~~0 54.70 54,70 54.70 54.70 54.70 54.70 84.70 64.70 64.70

300 AMP).. 4032.45 2328.02 1356.21 797.73 474.14 284.87 173.14 106.46 66,30 43.74
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LEEDS
GECGRAPHIC LATITUDE • 53.62 GEOGRAPHIC LONGITUDE • 358.43

SQUARE WAVE AMPLITUDE AND PHASE (DEGREES)

WIDTH /BETA • +1.6 +1.4 •1.2 +1,0 +0.8 .0.6 +0.4 40.2 0.C —0.?
CD EG)

uPPER LIMIT • 
- 500.00 CV

10 AMP) .. 24435,23 8185.93 2770.27 947.51 327.68 151 .10 86.92 50.94 30.26 18.36
PHASE —348.43 —348.45 —348,45 —348.45 —346.45 —308.45 —306.45 —306,45 —306.45 —308.45

30 AMP).. 40975.11 13753.65 4608,54 1758.35 703.63 343.27 176.37 94.58 53.88 31.68
PHASE —333.43 —333.45 —338.45 -338.45 —313.45 —313.43 —313.’5 —313.45 —303.45 —303.’.5

60 AMP).. 62743.81 21925.12 8i77.oO 3196.74 1319.09 582.99 274.86 136.97 73,34 42.25
PHASE —8 .43  —32 6 .45  —32 8 .45  —328 . 4 5  — 3 2 8 . 45 —323.45 —323.45 —323 .45 —313.45 —308.45

360 AMP) .. 97732.99 34216.89 12424,81 4724.70 1901.19 817 ,36 377.68 187. 76 99.96 58 .62

UPPER LIMIT • 188,75 CV
10 AMP).. 8783 .40 3420.07 1336 .85 527.10 23 1.51 145 .89 85, 33 50,47 30.1 ? 18.12

PHASE —343.45 —343.45 —343.~~5 —343.45 —308.45 —308.45 —308,45 —308.45 —308.45 —308.45

30 AMP?.. 15505.36 6210.93 2520.18 1166.81 586.35 306.65 165,21 92.14 53.22 31.47
PHASE —338 ,4 5  — 33 8 .43  — 3 3 8 . 4 5  — 3 1 3 . 4 5  —3 13. 45 —3 13 .45 —30 8 . 45 —308.45 —303.45 —30 3 .45

60 AMP . 26780.93 11296.18 4697.73 2192.32 1016.86 489 .94 247.45 130.53 72.02 41.63
PHASE —3 2 3.45  —32 3 ,45 —323.45  323.45 —323. 45 —323. 45 — 3 18 . 45 — 3 3 8 . 4 5  — 3 13 . 4 3  — 30 8 . 45

360 AMP).. 34782.10 14605. 83 6301.12 2808.06 1299 .90 828.26 318.10 168. 98 94.00 54 .73

UPPER LIMIT • 311.25 CV
10 AMP).. 4296.38 1872.09 645,31 439.43 251.51 145.69 85.33 50.47 30.1? 18.12

PHASE — 3 3 8 . 6 5  —338 .45  —3 13.4 5  — 308.45  — 306 .45  — 308.45 —308.45 —308.45 — 3 0 8 .4 5  — 3 0 8 . 4 5

30 A MP). . 8080.39 3907.04 1958,13 1005, 99 529 .32 284.98 138.46 90. 41 52.68 3 3 . 26
PHASE —303.45  —303.45 — 3 13 , 4 5  3 13.4 5 — 1 3 3~~45  — 3 1 3 . 4 5  —303.45  —303.45 —303.45 —303.45

60 AMP). .  15987.77 7391.29 3494.63 1893. 97 843.49 432.54 230.03 125,65 70.90 41.44
PHASE —316.45 —318.45 —316.45 —336 .43 —318.45 —313.45 —313.45 —333.43 —305.43 —305.45

360 AMP). ,  20153.75 9235.80 4329,78 2084.3 7  1034 .24 530.75 282 .2 9  155.82 8 9 . 3 6  52 . 95
- 

UPPER t.IMIT • 80.00 CV
10 AMPL . 2592,07 1395,82 777.76 439.43 251.51 145 .69 85. 33 50. 47 30 .1? 18 .12

PHA3E —338.45 —308.43 —308.45 —308.45 — 306 ,45 — 308.45 — 30 8 . 45 —308 .45  — 3 0 8 . 4 3  —30 8 .45

30 AMP).. 6269.43 3215,71 1679,54 893,34 483.76 266.55 149.32 85.90 50.83 30.54
PHASE — 3 13.45  —313.4 5  —313.45  —313.45  —333.45 —313.45 —313.45 —303,45 —303.45 —303.45

60 AMP ). .  10620.54 5259,96 2652.97 1384.50 716.39 384 .16 210.45 118.09 66 .4 6  40. 32
PHASE —313. 4 5 —3 13 .45  — 3 3 3 . 4 3  — 3 3 3 . 4 5  — 3 1 3 . 4 5  — 3 1 3 . 4 5  — 3 1 3 . 4 5  — 3 0 8 . 4 5  — 3 0 6 . 4 3  —2 9 8 ,45

380 AMP). .  12484.40 6135,16 3076.10 1577 ,42 829 .24 447 .84 248. 78 142 ,26  83 .67  50.73

UPPER LIMIT • 50.00 CV
10 ANT).. 2350.79 1310,28 739,41 422.21 243.78 142.22 83.77 49.78 29.81 17.98

PHASE —308 .45 —308.45 —306,45 —308.45 —308.45 —306.45 —308.45 —306.45 —308.43 —308.45

30 AMP?.. 4516.84 2453.99 1346.28 749.18 420.99 239.20 137.37 01,26 46.84 29.85
PHA SE —313.45 —313.45 —313.45 —313,4’4 —333.45 —313.45 —313.45 —303.45 —303.43 —303..5

60 AM P?. . 8531,10 3462.80 1880,02 1025.12 512.03 324. 08 186.31 108.71 64 .38  39 .19
PHASE —313.45 —313.45 —313.43 —313,45 —308.45 —308.43 —308.45 —308.45 —308.45 —298.45

360 AM P L . 7226.54 3849.9$ 2062.29 1144.94 640.91 365.79 212.97 126.62 76.88 47 .15

UPPER LIMIT • 29.00 CV
10 AMP ).. 1612.02 956.43 569,62 340.88 204.75 123.49 14.76 45 . 45 27 .73 16 .98

PHA sE —306.45 —308.45 —308.45 —308.45 —308.45 —308.45 —308.45 .308.43 —308 .45 —308.45

30 AMP?.. 3039.29 1 746.29 1009.10 586.32 342.93 204.37 123.15 74,77 45.71 28.15
PHASE —3 13,45 -313.65 —313.~.5 — 313,45 —333.43 —303.45 —303.45 —303.45 —303.45 —303,’.5

60 AMP?.. 3804.87 2184.51 1263.89 737,20 433.67 217.40 154.t~ 94.26 58.57 36.69
PHASE —306.45 —308.45 — 308. ’ .~ —30 8 . 45 — 3 0 6 . 4 3 —30 8 . 45 —308,45 —296.45 —296.4’ —298.45

360 AMP?. ,  3902.06 225 7 ,67 1)19,14 77 6. 98 46 5 .27  26 1. 46 177. 64 107 .17 67 .51 4 3 ,73
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OULU
GE~ GRAPHZC LATiTUDE • 65.00 GEOGRAPHIC LONGITUDE • 25.42

SQUARE WAVE AMPLI TUDE AND PHASE (DEGREES )

W ID TH,BETA • +1.8 +1.4 +1.2 +1.0 .0.8 .0.6 .0.4 .0.2 0.0 .0.2
~DEC b

uPPER LIMIT • 100.00 CV
10 AM (t.. 23189.59 8027,91 2844.94 1034,11 386.71 153.56 86.31 50.55 30.4? 16.66

PHASE 14.58 14.5$ 14,58 34.58 14,58 39,c8 39.58 39.58 39.58 39,56

30 AMP).. 34203.31 11912.~ 7 4259,61 1813.90 699.78 330.66 184.56 107.42 64,93 40.53
PHASE 14.58 14.58 14.58 24.58 24.55 39.38 39.58 39.56 44,38 44.56

60 AMP) .. 51627.32 27882.50 6840,56 277’.~ / 1202.92 563.04 283.23 152,03 86.11 51.02
PHASE 4.58 29.58 29,58 29.58 29.58 34.38 39.58 39.58 39.35 39,58

360 AMP ).. 9699t.t~I 31980.61 1~ 332.b4 4890.46 1858.13 812 .25 375.79 187.20 100.05 56,85

tiPPER L IM I ’ • 188,75 CV
10 AM P?.. 9266.04 3702,78 1494.38 611.46 254,09 132 .71 79.74 48,41 29.76 18.45

PHASE 14.58 14.58 14.58  34.38 14.58 39,58 39.58 39.58 39.58 39,58

30 AM P?.. 13713.20 5841.96 2593.97 1131 .19 567.38 309.81 177.99 105.34 64,27 40.32
PHASE 19.58 24.38 24.58 24.58 24.58 30~ 56 39.58 39,58 44.55 44,56

60 AMP).. 22729.16 9832.82 4392,83 2O37.1~ 984.91 497.95 263.52 145.80 84.13 50.39
PHASE 39.s8 39.58 39.58 39.58 39.58 30.58 39.58 39.58 39.58 39.58

380 AM P . 34521.82 1.497,51 6255.14 2788.24 1291.35 624.58 316.65 168.52 94.11 54.96

UPPER LIMI T • 111,23 CV
10 AM P ).. 4730,42 2030.34 518.43 353.54 223.89 132, ‘1 79.7’, 48.47 29.7e. 18,45

PHASE 19.58 39.58 19 .38 (0,58 39.58 3 7.58 39.58 39.58 30 . 55  39,58

30 AMP).. 8885.97 4165.67 2028.26 1013.08 528.39 299.06 174.04 103,89 63.73 40.12
PHASE 29.58 29.58 29,58 29.58 39.58 39.58 39.58 39,55 4 4 , 5 5  4 4 . 5 8

60 AMPI.. 34663.61 6871.97 3305.92 1638.10 838.43 444.18 243.78 138.55 81.46 49.41
PHASE 39.58 39.58 39.58 39~ 55 39.58 39.58 39.58 39.58 39.55 39.58

360 AM F’ i.. 20003.53 9167.98 ‘.298,70 2070.03 1027.71 527.80 281.11 155.47 89.37 53.20

I’PPER LIMIT 80.00 CV
10 AMP).. 21 93.26 3098.69 632.36 369.06 218.13 130 .’.2 78.80 48.05 29.60 18.39

PHASE 19.58 39.58 39.58 39.55 39.35 39,38 39.58 39,36 39.55 39.58

30 AMP)., 5503.09 2826.16 1531,97 830.39 683.17 280.77 166.68 101.42 62.97 39.82
PHASE 29.58 39,58 39,58 39.58 39 .58 39.58 44.58 44.58 44.58 44.58

60 A MP)..  9589.28 4820.46 2476.43 1302,70 702.78 389.32 221.59 129.56 77.84 47.96
PHASE 39.58 39.58 39.58 39.58 39.58 39.58 39.58 39.58 39.55 39.58

360 AMP) .. 12392.34 6090.72 3054,46 1566.93 824 .23 445.51 247.83 142,01 83.85 51.01

UPPER LIMIT • 50.00 CV
10 AM P) .. 17b3.41 1016.40 597.66 354,43 211.96 327,02 77.70 47.62 29.41 18.30

PHA SE 34.58 39.58 39.58 39.58 39.58 39.5$ 39.58 39.58 39.55 39,38

30 AMP i., 4104.94 2289,70 1298,00 748.21 438.10 261.10 158.79 97,99 63.47 39.16
PHASE 44.~’8 44.58 44.58 44.58 44.’R 44.58 44.58 44,58 ‘.4.55 44.58

60 AM PL. . 6110.48 3308.50 1818.89 1016,54 576.17 333.03 197.91 119.27 73.33 45,99
PHASE 39.58 39.56 39.58 39.58 39.58 39.36 39.58 39.50 39.5R 39,58

360 AMP) .. 7174.14 3822.79 2068,15 1137 .70 637.31 964.07 212.33 126,54 77.10 48.05

UPPER LI MIT • 29.00 CV
10 A M P ? . .  1361.86 927.28 553,89 332.94 701.40 122.64 73.16 46.37 29.60 37.99

PHA5E 39.50 39.56 39.58 39.58 39.58 3~~.’6 3Q.58 39.58 39.55 39 ,58

30 AMP ).. 3081.34 3801.31 1069,60 641,24 388.31 237.62 146,97 91.91 56.11 97 .36
PHASE 37.55 39.5$ 30.58 39.58 39 .58 30.58 39.58 39.56 39.58 44 .58

60 AMP).. 3729,42 2165.89 1270.22 752,0? 451.48 274.07 166.57 105.13 66.5; 42.71
PHASE 44.58 44.56 44.58 44 .55 44,58 44,58 44.55 44.58 64, 55 4 4 .5$

360 AMP)., 3874.73 /242.52 131 0,77 174.40 469,05 260.38 172.12 107.19 67.79 43,55
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PlC DU MID !
GECGRAPHIC LATITUDE • 42,93 GIOCRAPHIC LONGITUDE • 0.25

SQUARE WAVE AMPLITU DE AND PHASE (DEGREES)

WIDTH/5E’A • +1.6 ‘1.4 •1.2 .1.0 .0.8 •0.6 +0.4 .0.2 0.0 —0.2
(0801

UPPER LIM IT • 100.00 CV
10 AMP).. 27998.35 9270.99 3102.15 1031.60 362.02 134 .81 52.2$ 20.88 9.91 5.26

PHASE 9.73 9.75 9.75 9.75 9,75 14.75 14.75 14.75 64.73 64,75

30 AMP?.. 51772,51 17533.30 6039.01 2120,75 760.74 284.45 110.95 52.16 27.70 14.92
PHASE 14,75 14.15 14.75 14.15 34.73 29.75 24,73 64,75 64.73 64,75

60 AMP).. 77793.z7 26358.34 9237.77 3366.52 1265.06 510.69 215.60 97.26 48,03 26.23
PHASE 9.75 9,73 24,75 24.75 24.75 34.75 34,75 39.13 64.75 84.75

360 AMP).. 106830.83 37451.17 13605,52 5166.7? 2069.49 881.00 400.40 194.13 100.00 54,30

UPPER LIMIT • 188.75 CV
10 AM P) . .  12750.80 4871.79 1672.23 724 .72 263 .17 112.03 45.10 19.02 9.91 5 .78

PHASE 14,75 14.75 14.13 14.75 l4~ 13 14,75 14.75 39.75 64.75 64.75

30 AMP).. 20726,42 8222.73 3294.71 1335.03 547.89 228.13 99.02 52.16 27.70 14.92
PHASE 24.75 24.75 24,75 24.75 24.73 24.75 64.75 64.15 64.73 64.75

60 AMP).. 29720,85 12258.21 5138,81 2194.67 956.36 425.84 193.99 90.47 41.31 26.23
PHASE 39,75 39.75 39.75 39.75 39,75 39.75 39,75 39,75 6~~.75 84.75

360 AMP).. 38675.94 16212.42 6971.54 3089.71 1417.67 675.96 335.75 173.70 93.5; 52.24

UPPER LIMIT • 111.25 CV
10 AMPL.. 5101.67 2108.24 872,69 361.89 153.82 75.33 37.53 19.02 9.91 5.28

PHASE 19.75 19.73 19.75 39.75 s9.75 59.75 59,75 59,75 64.73 64.75

30 AMP).. 10853.13 4678.96 2031.40 888.67 396.55 191.42 95.40 50.54 27.11 14.70
PHASE ?9.73 29.75 29,73 ;Q ,73 49,73 49.15 6~~.15 6’..75 64,75 64.15

60 AMP).. 17100.10 7660.93 3475,97 1598.96 746,39 353.79 170.38 86.52 46.77 26.23
PHASE 44.75 44.75 44.75 44.75 44.73 44 .75 44.75 64,75 64.75 84.73

360 AMP).. 22426.17 10247.15 4781,11 2285.83 1122,56 567.64 295.98 159.13 88.1 3 50.,8

UPPER LIMIT • 80.00 CV
10 AMP).. 2214.22 1060.03 536.36 268.94 136.19 69.67 36,00 18.90 9.91 5.78

PHASE 59.75 64.75 64,75 64.75 64.75 64.75 64.75 64.75 64.75 64.75

30 AMP).. 5795.77 2804.34 1370.52 676.65 337,61 172.14 91.24 48.86 26.43 14.42
PHASE 54.75 54.75 54.75 54.75 54,75 64.75 64.75 64,75 64,75 8~~.75

60 AMP).. 10448.70 4970.8’ 2358,22 1173.48 583.80 293.75 150.37 01,48 44,68 25.95
PHASE 44.75 44.75 44.75 49 .73  49 .75 4~~.73 64.75 64.75 64,73 84.75

360 AMP) .. 13671.7Q 6788.46 3383.18 1720.27 893.85 475.13 258.53 143,98 82.03 47,79

uPPER ).IM IT • 50.00 GV
10 AM PI.. 1542.23 790.39 407,79 211.86 110.84 58.41 31.00 16.57 8.97 5 .12

PHA5E 64.75 64.73 64.75 84.75 64.75 64.75 64.75 64.75 64.73 7’.75

30 AMP).. 3613.21 1869.01 997.40 325,23 251.28 151.67 82.32 44,96 24.73 13.68
PHASE 54.7’ 64,75 64,73 64.75 64,73 64.15 64.75 84.15 64.1~ 64.73

60 AMP).. 6169.08 3175.44 1645.24 858.17 432.50 246.33 135.22 74.63 42.47 25.30
PHASE 54.75 54.75 54.75 54.73 64.75 64.75 64.75 64,75 84,75 84.75

360 AMP).. 7975,78 4225.38 2268.27 1234.98 882,45 382.99 218.38 126.44 74,30 44.44

UPPER LIM IT • 29.00 CV
10 AMP ).. 64Z.25 471.14 264,44 148.93 84.17 47.74 27.17 15.51 8.90 5.~~2

PHASE 74,73 74.75 74.75 74.75 74.75 74.75 74.75 74.75 74.73 74.75

30 AMPI., 2093.28 1182.7$ 647.60 361.62 202.48 113.68 63.99 36.33 21.35 12.70
PHASE 64,73 64.73 64.75 64.75 64.75 64.15 64.75 64.75 79.7s 19.75

60 AMP .. 3292,83 1841.27 1033,43 552.24 329.34 1$7.o3 109.55 65.52 39.35 23.01
PHASE 64,15 64.75 64.75 64.71 64.75 64.75 84.75 64.75 84.15 84,75

360 AMP?.. 4202.22 2411.26 1401.37 819.07 482.82 287.09 172.27 104.29 63.85 99.30
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RO M E
GEOGR APHIC LATITUDE • 41.90 GEOGRAPHIC LONGITUDE • 12.52

SQUARE WAVE AMPLITUDE AND PHASE (DEGREES )

WIDTH/BETA • +3.6 +1,4 •1.2 .1.0 .0.8 .0.6 +0.4 .0.2 0.0 0.2
(DEG)

UPPER LI MIT • 300.00 CV
10 AMP).. 32594,79 10525.94 3425.$3 1128.40 375,86 133.17 48.63 19.99 10.15 5.22

PHASE 7,48 7.48 7.40 7.48 7.48 12.48 12.48 57.48 37.45 57.48

30 AMP ).. 59988.82 20129.60 8868,66 2386,83 846.07 306.58 116.56 52.63 26.37 34.3$
PHASE 12.48 12.48 12.48 12,48 12.48 17.48 17.45 57,48 57,48 67,48

60 AMP?.. 86401.42 29286.77 10268.97 3743.55 1408.62 347.50 223.32 98.10 47.04 24.31
PHASE 12.48 12.48 27.48 27.48 27.48 27.48 37.48 37.48 52.48 72.48

360 AMP)., 117513,09 41052,66 14843,54 5599.94 2222.66 934.55 417.93 198,66 100.0; 52.87

UPPER LIMIT • 188.75 CV
10 AMP ).. 11256 ,71 4228.80 1595 ,80 605,57 231.33 89.06 39.89 19.99 10.13 5.22

PHASE 12.48 12.46 12.48 12.48 12.48 12.48 57.48 57.48 57.4s 57.48

30 AMP ).. 20627,03 8141.87 3243,85 1305.68 531.39 223.05 102.06 50.11 26.30 14.18
PHASE 22.48 22.48 22,48 22.48 22.48 27.48 52.48 57.48 67.45 67.46

60 AMPI.. 31439.50 12887.50 5364,36 2271.04 979.32 430.66 194.76 91.21 45.45 24.05
PHASE 37.48 37.66 37.48 37.48 37.48 37.48 42.48 42.48 52.45 72.48

360 AMP .. 41670.61 17425.53 7465.76 3290.75 1498.17 706.74 346.12 176.01 92,84 50.60

UPPER LIMIT • 111.25 CV
10 AMP .. 5842.68 2370.01 998,39 421.92 178.91 80.71 39.69 19.99 10,15 5.22

PHASE 22,48 22.48 22.48 22.48 22.48 57.46 57.46 57.48 57.45 57.46

30 AMP ).. 11456,27 4970,64 2172.94 957,57 425.64 198.77 97.27 49.27 26.30 14.18
PHASE 32.48 32.48 32,48 32.48 32.48 52.48 52.48 67,48 67.49 67.48

60 A M P ) . .  18069,08 8050.75 3628,57 1655.92 770.81 366.72 177.22 86.97 44.15 23.61
PHASE 42.48 42,48 42.48 42.48 47.48 47,48 47.48 47.48 52.45 72.48

360 AMP ?. . 24046,54 1C955.77 5090.72 2418,89 1176.11 589.26 302.99 160.10 67.0; 46,46

UPPER LIMIT • 80.00 CV
10 AMPI., 2702,94 1233.38 565,05 277.67 138.31 69.62 35.40 18.17 9.42 4.92

PHASE 27.48 27.48 27,40 57.48 57,48 57.48 37.48 57,46 57.45 57.48

30 AMP!.. 6087,16 2800.77 j378,77 685.36 344.01 174.35 69.21 47.45 25.57 13.68
PHASE 32.48 57.68 57,40 57.48 57.48 57.46 57.48 67.48 67.48 67.46

60 AMP ).. 10994,31 5232.92 2515.16 1225.55 606.86 305.71 155.14 79.54 42.27 23.44
PHASE 47,48 47.46 47.48 52,48 52,48 52 ,46 52.48 52.48 72.45 72,46

360 AMP).. 14806.60 7220.14 3580.29 1806.14 931.10 489.36 262.57 143.83 80,47 45.79

UPPER LIMIT • 50.00 CV
10 AMP).. 1584,23 808.85 415,66 215.08 1j2,Os 58.82 31.09 16.55 8.87 4.79

PHASE ~~~~~ 67,48 67,48 67,48 67.48 67.46 67.48 67,48 87.46 67.4S

30 AMP ).. 3869.22 1982.94 1021.79 529.44 276.76 148.94 60,59 43.84 23.98 13.18
PHASE 57.45 57.48 57.48 57,48 67.48 67.46 67.48 67.48 67.46 67.48

60 AMP?.. 6416.26 3264.10 1690.46 875.19 453.79 238.79 126.52 71.24 39.76 22.34
PHASE 52.48 52.48 52.48 52.48 32.48 5 .48 72.48 72.46 72.48 72.48

360 AMPI.. 6471.96 4466.98 2382.98 1207.07 704.73 390,49 219.45 125.03 72.19 42.19

UPPER LIMIT • 29.00 CV
10 AM P ).. 783.~.2 421.15 233.19 127.46 69.75 39.33 22.35 12,73 7.28 4.17

DM458 37.43 57.4$ 57.48 57.48 57.48 77.48 77.46 77.46 77.~ s 77.+$

30 AMP )., 2163.07 1194.84 661.48 367.03 204,10 113.17 63.56 35.59 39.99 11.25
PHASE 87,48 67.48 87,48 67.’.8 67,48 67.4S 67.48 67.48 67.45 61.46

60 AMP )., 3335.~~2 1846.86 1025,61 571.19 320,75 182.11 103.73 39.80 34.Bo 20.32
PHASE 67.48 67.48 67.48 67.48 72.45 12.48 72.48 82.4$ 82.45 62.4$

360 AMP?.. 4466,65 2548,61 1483.57 846.17 492.64 288.91 170.65 101.56 60.93 36.76
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UTIEC HT
GECGRAPH!C LATITUDE • 32.06 GEOGRAPHIC LONGITUDE • 5.07

SQUARE WAVE AMPLITUDE AND PHASE (DEGREES)

..IOTH/18 A • •1.6 +1.4 ‘1.2 +1.0 +0.8 +0.6 +0.4 +0,2 0.0 — .7
tOEG )

UPPER LIMIT • oo.oo CV
10 AM P ).. 23536.82 7802.02 2674,35 964.89 368.22 162.79 96.34 53,20 30.38 17.19

PHAsE 9.93 9.93 14.93 14.93 54.93 54.93 54.93 54.93 S4.93 54,93

30 ANt’).. 41996.57 14096,34 4628.79 1750.67 683.96 336.26 174.65 94.38 52.48 30.14
PHASE 4.93 4.93 19.93 19.93 44.93 49.93 49.93 49,93 49.1.5 59 . 9 3

60 AM”).. 65846.28 22988.32 8493.58 3277,99 1330.62 584.64 273.37 336.09 70.98 39.92
PHASE 349.93 29.93 29.93 29.93 29.93 34 .93 39.93 39.93 4 4 .9 3  49,93

360 AMP ).. 99498.63 34831.29 12644.77 4805.89 1931,95 620.01 351.95 189.00 100.00 56.09

UPPER LIMIT • 188.75 CV
10 AMPI.. 11862.10 4521.43 1729.95 664.67 300.20 161.39 09.60 51.07 29.7, 1’.57

PHA SE 14.93 14,93 14,93 14.93 54.93 54,93 54.93 54.93 54.93 54.93

3D AMP).. 17828.27 7109,59 2071.57 121 4.97 608.20 314.86 168.11 92.25 51 .81 29.92
PHA SE 24.93 24.93 24,93 49.93 49.93 49.93 49.93 49.93 49.93 59.93

60 AMP ).. 27957.93 11792.84 5107.18 2279.88 1052.63 503.78 250.10 128.70 69.61 39.49
PHASE 39,93 39.93 39.93 39.93 39.93 39.03 39.93 39,93 44.91 49.03

360 AMP I.. 35405.41 14864.36 6409.93 2854.42 1319.72 636.47 321.24 169.83 93.93 54.54

UPPER LIMIT • 111.25 CV
10 AMP).. 5223.25 2194.13 945,46 498.02 270.14 150.36 85.55 49,58 29.17 17.37

PHASE L 9.~~3 19.93 54.93 54.93 54.93 34.93 54.93 54.93 34.9~ 54 .03

30 ANt’).. 9189.29 4174.22 2060,10 1051.23 548.09 292.80 160.01 89.27 50.73 29.12
PHASE 29,93 49.93 49.93 49,93 49.93 49.93 49.93 49.93 49.93 50.93

60 AMP ).. 16799.43 7750.24 3651,81 1761,44 873.38 442.64 230.96 123.75 68.1? 39.09
PHASE 44.93 44.93 44,93 44.93 44.93 44.93 44.93 44.93 49.93 49.93

360 AM ??.. 20511.61 9396.87 4402.84 2117.61 1049,25 537.19 284.79 156.43 09. 7 5?.33

UPPER LIMIT a 80.00 CV
10 AMPI.. 2439.90 1280.17 695.52 397.19 229,46 133.94 78.93 46.91 26.Oo 16.93

PHAsE 49,93 49,93 54,93 54,93 54.93 54.93 54.93 54.93 54.93 54.03

30 AMP ).. 6036.42 3121.92 1642.63 679.19 476.51 264.66 148.63 54,67 40.28 29.21
PHASE 49.93 49.93 49.93 49.93 49.93 49.93 49.93 49.93 50.93 59.03

60 AMP).. 10726.12 5294,86 2659,05 1360.01 709.03 376.98 205.50 115.08 65.84 38.09
PHASE 44,93 44.93 44.93 ‘.4.93 44.03 44.93 49.93 49.93 4 9 .9 3  ‘.9 .93

360 AMP) .. 12703.08 6239.95 3126.44 3601.48 840.52 452.77 250.66 142,62 83.44 50.07

UPPER LIMIT • 50.00 CV
10 AMP ).. 2045,28 1149,04 659,92 382.18 273.13 131.26 77.80 46,43 27.80 16 .55

PHA sE 49.93 54.93 54,93 54,93 54,93 5’..93 54.93 54.93 3’..Q~ 5’..93

30 AMP).. 4452.18 2430.79 1340.95 747.42 420.93 239.48 137.60 79,84 47.17 28.30
PHASE 49.13 49.93 49.93 49.93 49.93 4~~.93 40.93 49,03 59.93 59,03

60 AMP ).. 6621,71 3525.96 1900.04 1036.74 573.13 321.09 182.33 104.96 81.21 36.16
PHASE 49.93 49.93 49.93 49.93 49.93 49.93 49.93 49.93 49 .91  40 ,93

360 AMP) .. 7349. ’7 3 913.31 2114,61 1161.14 848.75 369,23 214.22 1?6.74 76,50 41.06

UPPER LIM IT • 29,00 CV
10 AM P )., 1845.69 966.17 570,11 338.08 201.47 120.64 72.56 43.06 26.83 18.24

PHA SE 54.’~3 54.93 5’..9~ 54.93 54.91 54.93 54.93 Ss.93 5 4 .9 3  54 ,93

30 AM P).. 3137.73 3798.97 1037,05 601.17 350.50 205.54 123 .24 71.93 42.9’. 26.76
PHASE 49.93 ~~~~~ 49.93 49,~~ 49.93 49.93 49.93 49.93 49.93 59,93

60 AMP).. 3802.90 2173,61 1250,51 724.89 423.74 248,99 147.63 05.92 54.4; 33.60
PHASE 49.93 49,93 49.93 49.93 49.9~ 49.93 49.93 6..,93 64.9; b~~.03

360 AMP !.. 3984.75 /.‘92.13 1337 ,6? 768.54 469 .96 283 .37 172.97 106,88 66.96 47.41
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