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ABSTRACT

The term airglow is commonly used to describe nonthermal
emissions not correlated with magnetic disturbances in the upper
atmosphere. The study of this radiation provides information on
the nature of the upper atmosphere, as well as clues to the physi-
cal processes occurring at very high altitudes. The spectral rz-
gion below 30007 is one of the most informative wavelength inter-
vals, but the opacity of the atmosphere in this part of the spectrum
prevents adequate measurement of ultraviolet emissions except by
rocket and satellitc~. Until recently, most measurements were
restricted to rocket flights at high altitudes, although a limited
amount of information was obtained by several satellites in the
0GO series, in particular, 0GO-4 (Refs. 1-5).

To obtain more information about the earth's ultraviolet air-
glow, we undertook an investigation to measure the dark and sunlit
earth using the Wisconsin Experiment Package (WEP) photometers of
the Orbiting Astronomical Observatory A-2. The first series of
measurements were concerned with the magnitude of the emitted
radiation. Based on findings indicated by these measurements, we
began concentrating on measurements of the earth limb. The small
field of view of the WEP package has a fine spatial resoluticn,
providing a detailed picture of the ultraviolet radiation in the
earth's limb. Our measurements used the 2980, 2460, 2380, 1920,
1500, 1380, and 1250A filters of the WEP stellar photometers.

The measurements obtained on the earth's limb represent the
most complete coverage known to the authors. In addition, measure-
ments in selected spectral regions provide the first information
available on these regions and confirm observations by previous
investigators. Finally, our experimental results tend to substan-
tiate the theory that the dayglow in the 1300-1800A region is
primarily due to photoelectron excitation of molecular nitrogen.

ii



Item

Introduction .....cocevecuceceennns R X B
The Orbiting Astronomical Observatory A-2 .......
Data Reduction ..........c00ee B.....».. Y
Data Analysis .......ccceeeiececens e T I

Summary and Conclusions

References

TABLE OF CONTENTS

iii

15

37

59

61



Figure

10

11

12

13

14

15
16

LIST OF ILLUSTRATIONS

Various Experimental Measurements of the
Earth's Radiance and the Theoretical Values
Based on Rayleigh Scattering ................

Relative Response of WEP Filters ............

Relative Position of Earth and OAO
during Typical Measurement Sequence .........

Ground Track of OAO Field of View ddring
Measurement Sequence Depicted in Fig. 3 .....

Received Radiation Measured with 12504 Filter ....

Received Radiation Measured with 19207 Filter ....

Received Radiation Measured with 15005 Filter ....

Typical Viewing Geometry ........ cetacsans 5 o
Variation of Angles for Orbit 7903 ..........
Comparison of 0AQ Measurements with Other
Experimental Measurements. Values are for
1380k, 15004, and 1920A Filters. Lower

line represents the measured value minus

the expected contribution of the 13044
oxygen line. ............ Cetieseersecstaone .“e

1500A Limb Measurement ........ e teecatenees
Altitude Profile of 15001 Radiation .........
Altitude Profile of 1500A Radiation .........
Altitude Profile of 1500% Radiation .........

Altitude Profile of 1920} Radiation ..... cee

Altitude Profile of 1250f Radiation ...........

iv

12

14
16
17
18
20

45

46
48
49
50
51
52
53




17
18
19

20

Altitude
Altitude
Altitude

Altitude

Profile
Profile
Profile

Profile

of the 1920& Nightglow

of the 2980A Nightglow

of 23804 Nightglow ....

of the 2460& Nightglow

---------

oooooooooo

oooooooooo



INTRODUCTION

Airglow and auroras have been subjects of considerable re-
search during the past century. The most comprehensive analysis
is that given by Chamberlain (Ref. 6), which contains more than
1600 references, compiled through 1959, to the literature. Most
of these references concern ground observations of the visible
airglow. Due to atmospheric absorption, however, measurements of
ultraviolet emissions of the upper atmosphere have been limited to
rocket and satellite observations. Tables 1-3 summarize the im-
portant ultraviolet experiments flowa since 1963.

,The most important features of the earth's airglow below
20008 are the Lyman alpha emissions of atomic hydrogen at 1216
and the emissions from the 1302, 1305, and 1306% triplet of
atomic oxygen. The Lyman alpha emission is produced by the reso-
ndnce scattering of the Sun's Lyman alpha line, the strongest
emission line in the solar Spectrum. Most of the early rocket
measurements (Ref. 7) concentrated on this particular feature. A
long term study of the Lyman alpha corona was made by the Naval
Research Laboratory Experiment, using 0GO-4 (Ref. 4). From these
measurements, Meier developed a detailed description and theory
of the Lyman alpha geo-corona. The atomic oxygen lines, including
the 13567 1line, have been studied thoroughly in the past few
years (Refs. 8-10). It appears that these emissions of atomic
oxygen are produced by photoelectron excitation. This mechanism
also appears to produce the weaker emissions from atomic nitrogen
at 1200, 1493, and 1744k,

Barth (Ref. 2) has shown that the dominant radiation between
1358 and 1700A is that due to the Lyman-Birge-Hopfield, the Birge-
Hopfield, and the Vergard-Kaplin bands of molecular nitrogen. ’
Theoretical investigations by Barth and by Green (Ref. 9) indicate
that the emissions from these bards appear to be produced also by
Photoelectron exzcitation. The other major feature of the ultra-
violet dayglow is the gamma bands of nitric oxide that are observed
in resonance fluorescence (Ref. 11),

Measurements of the earth's dayglow (between 1700 and 30004 )
agree very well with calculations based on Rayleigh scattering,
including absorption by ozone and absorption by molecular oxygen.

We have indicated in Fig. 1 our calculation of the earth dayglow,
which would result from first order Rayleigh Scattering for a
spherical atmosphere in the region between 1000 and 20004%. The
actual magnitude of the earth's dayglow will depend on the values
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Fig. 1 Various Experimental Measurements of the Earth's

Radiance and the Theoretical Values Based on
Rayleigh Scattering



chosen for the absorption «ross section of molecular oxygen. 1In
addition, it is necessary that a molecular oxygen altitude profile
be used in the calculation. For the calculation presented in

Fig. 1, we used the ultraviolet flux from che sun as determined by
Hinteregger (Ref. 12), the absorption coefficients from Ditchburn
(Ref. 13), and the standard atmosphere for the molecular oxygen
distribution. The selection of other values for the solar flux

and the absorption coefficients or the choice of a different molecu-
lar oxygen distribution will tend to shift the curve slightly
higher or slightly lower but not by a considerable amount.

The nightglow below 3000 consists mainly of the Herzberg
band of molecular oxygen that occurs primarily between 2500 and
35004 (Refs. 14,15). The 29728 line of atomic oxygen is also
present. Below ZOOOA, the only major radiation is that due to
the Lyman alpha line (Refs. 2,7) and the 1304% triplet of atomic
oxygen (Refs. 3,5).

In a search of the literature for Previous measurements of
the earth's dayglow and nightglow, we have been unable to find arny
detailed spatial measurements of the earth's limb in the ultra-
violet region below 3000 . Some mention has been made of an
apparent brightening effect, but no quantitative measurements were
reported. Quantitative measurements are presented in this report.



THE ORBITIMG ASTRONOMICAL OBSERVATQRY A-2

The NASA-Goddard/Grumman Orbiting Astronomical Observatory A-2
was launched 7 December 1968, its mission to make detailed ultra-
violet measurements of stars, galaxies, and other heavenly bodies.
A set of six-gimbal star trackers and a system of gyros enable the
OAO to be pointed with an accuracy of 1 minute of arc and to hold
a pointing 15 arc seconds once it has been s*abilized. The A-2
is equipped with the saithsonian Astrophysical Observatory (SAO)
package and the Wisconsin Experiment Package (WEP). The SAO pack-
age is designed to make large field sky maps in the ultraviolet,
and the WEP obtains precise photometric measurements of individual
celestial objects.

The Wisconsin Experiment Package consists of seven instruments
designed to make ultraviolet measurements of selected celestial
objects. The package includes four 8-inch telescopes incorporating
photoelectric photometers, two scanning objective grating spectrome-
rers, and a 16-inch photometer that unfortunately failed after two
months of operation.

Each 8-inch telescope has a five-position filter wheel that
contains three different interference filters, dark slide, an.
calibration source. .Each is an off-axis paratoioid with a focal
length of 81 cm and an effective collecting area of 325 cmZ,

The two field stops available at the focal plane have angle diame-
ters of 2 and 10 arc minutes. Stellar photometers 1 and 2
operate at above 1700k, while stellar photometers 3 and 4 cover
the spectral region between 1200 and 2700A. The response curves
for the given filter combinations utilized in the ultraviolet
measurements reported in this investigation are shown in Fig. 2.
Photometer 1, which contains the 29804 filter, employ EM. 6256B
photgmultipliers. Photome ter«3, which contains the 2460 and
1920F filters, utiiizes an EMR 541F photomultiplier, while Pho-
tometer 4, which has the 1250, 1380, and 15004 filters, employs
an EMR 541G photomultiplier. .

The photomultiplier signal is processed by a pulse counter
and a d.c. amplifier, providing a digital and analog output,
both of which are stored after each exposure. Exposure times of
1/8, 1, 8, or 64-second duration are available by command.

Several modes of operation are available to the experimenter,
the choice depending on the type of investigation being conducted.
The mode used for most of the airglow measuremeats was one in
which the data sampling was controlled by the scanning spectrometers.
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Fig. 2 Relative Response of WEP Filters



Teble &

CALIBBATION FACTORS
EQUIVALENT RADIANCE

T (o/ cnl-8 ter-u-count)
1/8 Sec 1/2 Sec 1 Sec 8 Sec 64 Sec
Filter Expoaure Exposure Exposuxe Exposure Exposure
12500 | 1.25x1077 | 3.6x10® [ 1.57x10% | 1.96x107° [ 2.5x 10710
1380k | 6.06x10® | 1.5 x10% | 7.55x10° | 9.40x 10710 | 1.2x10710
1500 | 2.80x108 | 7.24x10° | 3.63x10™ | 4.5 x1070 | s5.82x 101!
1020f | 7.73x101° | 194 x 1070 9.;mx 107 | 1.22x 107 | 1.56 x 10712
23800 | 4.03x 1070 | 1.02 %1010 s5.07x1071 | 6.32x 10712 | 7.94 x 10723
2608 | 2.96 x 10710 | 7.42x 10711 ] 3.70x 120711 | 463 x 10712 | s.79x 10713
2080k | 7.4 x 1070 | 1.87x 1071 | 946 x 20712 | 1.16 x 1071 | 145 2073
DEGRADATION FACTOR FOR PHOTOMETER 4
(Iaccual = Ik Imeasured)
Time D 161-165 D 268 D 83 D 148 D 215 D 225
Filter 1970 1970 1971 1971 1971 1971
1250k .58 2.51 8.32 9.12 10.0 10.0
13804 1.15 1.45 4.37 5.25 5.75 5.75
15004 1.10 1.20 1.58 1.7 2.09 12.09
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One spectrometer was commanded to perform two consecutive 94-step
scans. An 8-second exposure perfod exists between the completion
of one step and the initiation of the next step. After the expo-
sure, the data from all instruments are sampled. The actual time

to perform a step is approximately 1 second. The exposure times

of the photometers can be selected to be 1/8, 1, or 8 seconds and
are initiated at the beginning of an 8-second spectrometer exposure.

Another mode of operation was emploved for the detailed mea-
surements of the earth's limb. In this mode, the exposure time
for all instruments was set at 64 seconds. However, each instru-
ment was sampled at 0.524 second intervals. A total of about 23
minutes of data can be stored in the spacecraft's data processing
system using this mode. When the OAO is in real time contact with
a ground station, this mode can provide up to 10 minutes of con-
tinuous data. '

To obtain measurements of the earth's nightglow, we found it
necessary to employ the 64-second exposure mode. This particular
mode is the most sensitive, since the signals are integrated over
the entire 64-second period. Ir¢ cannot be used during daylight
hours since the photometers would saturate.

The calibration factors for the various filters and modes of
operation are given in Table 4. These factors were obtained from
calibration tests made prior to launch. Other tests have been
conducted in space to validate the factors.

To appreciate the data and the manner in which they were ob-
tained, it is necessary that the reader fully understand the rela-
tion between the O0AO line of sight (LOS) and the relative position
of the earth. All observations were made by inertially fixing the
0AO LOS in terms of right ascension and declination. This means
that the 0AOQ points at a particular spot on the celestial sphere.
The 0AQ is inertially stabilized such that it will continue point-
ing at that spot until commanded to another position. Thus, we
cannot command the QAQO to look at a particular point on the sur-
face of the earth and to follow that point since this was not the
original intent of the 0OAO. Once the OAO is pointed at a particu-
lar spot on the celestial sphere, we can obtain measurements of
the earth's dayglow, nightglow, and limb by exposing during the
time the desired portion of the earth moves through the field of
view of the 0OAO. The position of the OAO relative to the earth
during a typical measurement sequence is depicced in Fig. 3. The
three positions of the QOAQO shown in the illustracion correspond

10



GEOMETRY OF OAC, ORBIT 7903

Relative Position of Earth and OAO
during Typical Mcasurcment Scquencce

Fig. 3

12




to the position at the beginning, middle, and end of a half-hour
measurement sequence. Note in the illustration that the measure-
ments were initially made of the dark earth, then the sunlit '
portion of the earth, and- finally the sunlit limb. Also note that
the total amount of sunlit atmosphere in the field of view in-
creases as the earth moves through the field of view. Figure 4
indicates the ground track of the 0A0 field of view during the
measurements period. The viewing situation is typlical of those
made during the first set of observations and characterizes the
manner in which all measurements were made.

13



QA0 MEASYREMENTS
© 40 ORBIT 7903 10 UNE 1970

90,

20 60 O 60 120 180 M0 3D 0 €0 [0

Fig. 4 Ground Track of OAO Field of View
' during Measurement Sequence Depicted
in Fig. 3
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DATA REDUCTION

Wisconsin Experiment Package measurements of the earth airglow
were made at several different times during 1970-1971. The bulk
of the measurements were made over a four-day period (June 10
through June 13, 1970) on 27 different orbits. This set of ob-
servations was obtained by pProgramming the OAO to view a star,
Alpha-Leo, and to expose during the time this star was occul ted
by the earth. Each measurement period was approximately 30 minutes
long and consisted of a series of 188 exposures cf either 1/8, 1,
or 8 seconds duration. The experiment was operated in the mode in
which the scanning spectrometer controlled the sampling period.
Figure 4 indicates the ground track of orbit 7903 during the mea-
surement period.

The variation of the received radiation as the viewing area
scans across the earth is indicated in Figs. 5-7. The received
radiation is given in terms of the original digital counts or
voltage as transmitted from the 0AO. Figures 5 and 6 represent
data obtained during orbit 7903. Figure 5 indicates the radiation
received by the 1250A pPhotometer and Fig. 6 represents that re-
ceived by the 19204 photometer. An interesting feature is ap-
parent on examining these two curves: radiation in the 12504
regions appears to reach a maximum value after the field of view
has left the surface of the earth. This maximum occurs at a tan-
gent altitude of about 175 kilometers. On the other hand, the
19204 photometer indicates that as t:c field of view moves off
the earth's surface, the radiation begins to decrease rapidly.
Figure 7 depicts the radiation received by the 15004 photometer
during a later orbit. This radiation also peaks at a tangent
altitude of about 175 kilometers. .

The presence of the peak in the radiation indicates that the
source of radiation in the 1200-1600A region is different from
that in the 19004 region. The explanation and theoretical models
for these two scurces of radiation are given later. Also discussed
in a later section is the method of reducing the data to some com-
mon basis such that comparisons to other experimental results can
be made.

A considerable amount of data was obtained on the earth day-
glow, nightglow, sunlit 1imb, and nighttime limb. Samples of the
data are presented later in reduced form. At this point, it is
important that the reader understand the geometry and the method
of converting the raw data into a measure of the earth's radiance.
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Consider a typical viewing situation such as showi.i in Fig. 8.
The total received radiation is the sum of the contributions from
each portion of the atmosphere along the lise of sight vector, s,
that is

I_(s=o)

Ip(s) = dr_(s) (1)

"1_(s=0)

where s = 0 is the point of intersection with the earth's sur-
face and the upper limit is at s = « if the detector is outside
the atmosphere. The increment dL.(s) 1is the radiation received

from emissions originating at a distance, s, from a layer of
atmosphere of thickness, ds. Assuming that the source of radia-
tion fills the field of view, we have

AodIr(s) = Ae(s)B(s)I(s)T(s)ds (2)

A = collecting area of the optics (cm2)

Ae(s) = the area of atmosphere at a distance (s),
that contributes to the received radiation
(cm2)

B(s) = the solid angle subtended by the detector
at a distance s (steradians)

T(s) = the transmission of the atmosphere from s
to the detector
I(s) = atmospheric radiance at s (w/cm3-ster)

Now, by definition
Ae(s)B(s) = Aoa | (3)
where

a = field of view of the detector (steradians)
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Hence the radiation received by the detector from a source at a
distance s, is -

dIr(s) = al(s)T(s)ds (4)

Integrating along the line of sight, the total received radiation
is

I.=a I(s)T(s)ds (5)

s=0

- a1 | (6)

Ig 1is the equivalent radiance of the earth in w/cmz-ster.
It is dependent on the angle between the LOS and the local Zzenith
and also the position of the sun. The earth's radiance normally
is defined by the situation when both the LOS and the sun line lie
along the local spacecraft zenith. A method for obtaining this
particular value of the radiance from the measured intensities is
discussed in the next section, together with some results of this
reduction.

The equivalent radiance can be calculated from the measured
irradiance values and gives a good indication of the magnitude of
the true radiance. Therefore, all measurements have been reduced
to their equivalent radiance. The viewing geometry and equivalent
radiance for each data sample have been placed on computer cards
and tape. Each line of the printout from the cards ard tape con-
tains

1) the run number

7) a day or night designation (D or N) to indicate
the condition of the area on the earth viewed at
the time of the sample

3) the GMT time of the measurement in days, hours,
minutes, and seconds

4) the tangent altitude (TAN.ALT) given in kilometers

21



5) the solar-zenith angle (SUN.ANG) , which is the
angle between the sun line and the local vertical
through the earth at either the intersection point
of the LOS with the earth's surface or the tangent
altitude point

6) the line-of-sight/zenith angle (OBS ANG) , which is
the angle between the line of sight and the local
vertical at the point indicated in 5)

7) the Rayleigh scattering angle (SCAT ANG), which
is the angle between the LOS vector and the sun
line

€Y the longitude (LON) and latitude (LAT) of either
the interszection point of the LOS with the earth's
surface or ihe tangent altitude point

9) the equivalent radiance values from the 1250,
1380, 1920, 2380, 2460, and 2980} filter pho-
tometers of the WEP.

The data samples are given at 3-minute intervals when the
dark earth is being observed, at l-minute intervals for sunlit ob-
servations, and every 10 seconds for measurements of the earth
limb when the viewing does not intersect the earth's surface. The
roduced data for all meaningful observations are given in Table 5.
This table represents a computer printcut of the data stored on
magnetic tape.

22

e



®S3NTIVA 3DNVIAVE INIIWAINODS

¥ 438 I4L ¥V A3HL * (SNOIJVI34S 9= 3IHL 0101X9v9°9) SH3IL13IWOL0OHd o3® 3HL dH0
®3JA 40 Q314 3HL AG 3DNVIOVHY]I G38NSv3w 3IHL ONTJIAIG A8 J3NIVIBO 383 S3NTIVA
37°3HL *39V>X0Vd INIWIH3JIX3 NISNODSIM 341 343 SH313W0L0Hd 331714 VvOE62 GRVY V09t e
‘VOBEZ *v026€1 *VOOSI*vOBEL*VY0S2! IHLI WOMS S3NTIVA 3ONVIAVY U3UNSYIN 3HL Gt
SANIOd 30N1147WV IN3OSNVL 3HL 50 3Dv4yns SeHI3V3 3HL HIIM SO 32

33 INIOc NOJ1D3Su3INI 3HL N3HLII3 30 (4v7) 300111V ONv (NOCT) 30NLIONDY 3HL (6)
°NOILISOd OVC 3HL1 40 (1vI) 3ANLI 1Vl GONV (NOT) 30NLIONOT 3HL (8)

*3NIT NNS 3HL GNV 331D3A 1HO9IS 40 3INI

3+ N33m 438 3ITIDNV 3HL1 SI HDIHM (ONV 4vIS) 379NV OSNIB311VDS HOI3NAVY IHL (L)
"*AINIOd 1VHL 1V IVDILH3IA WDO0T 3HL ONV 1HOIS 40 3NI

3H1 N33R136 379NV 3HL SI HDIHM (ONV S80) 379NV HLIN3Z-1HO91S 50 3NI7 3HIL (9)
*LNIOd 307117V IN3IONVA 3HL 341 ¥0 3IO5VINNS SeHLINVI 3HL HLIIM SOT

=H1 40 INIOd NOILD3SH¥31N1 3HL ¥3ML113 1V H1¥dV3 3H1 HONJoHL VO ILn3A WDOT 3HL ANV

SNITT NNS 311 N3I3M1I39 319NV 341 SI HDIHM (9NV NNS) 379NV HLIIN3IZ-HVI0S 3IHL (S)
*3DvIHANS SeHIuVI IHL ALIM SIMNVW 4HOIS d40 3NIT 3HLI LIVHL LHO9ISKH

AMIANINIK 3491 SI HOIHM S8313W3IVI N NI N3AI9 (L1IV°NVL) 3an1iILV INIONVYL 3IHL (9)
®STINOD3IS ONV SILIINIWCSHNOH®*SAVO NI IN3WIENSVYSW 3HL 40 3WIl L1WO 3IHL (g)

*NNY SH1 40 3wIl 3HL LIv J3Im3IA H138V3 3H1 NO

V33V 3HL 4C NOI1IGNOD 341 31vDIAGNT TJ1 (N ¥2 Q) *NOP AYNODIS3O 1HOIN 3G AVA V (2)
3IBWON NS dHL (1)

SNIVINDD 1NJINlad 4G 3NIT HOV3

*1461 30 S22 ANV S12%3%I°C8 SAVU 8403 GhY

0461 40 892 ANV ¥91-=1391 SAVQ dhs 341 ONIENG AG3NIVIGO 3543Mm SINIWNIENSYIW IHL
*3TdNYS viva HOVY3 #5404 N3IALIO v SY¥313W010Hd 341 u04 SINTWA 3IDNV IAVYE G35NS vIw
3HL ONV AHI3WC39 SNIW3IA 3HLI NO NOT AVWHOSNT °2-v OVC 40 39%Y3DOVvd IN3WIY3uXx 3
NISNODSIA 31 9NISN NO11v30od0D ADVASON3IV NVAKWNED 341 A€ JAVh JY3IM LVH1L
SLININIANSY In GNNOUD NOVE H1¥V3 L3701AVY1IIN 3IHL H0 ABVYANNS Vv SNIVINOD 3avi SIHL

VIVT OVD 0I0Nda9 J0 LOLNTY T
¢ ITavY

23



0°0 0°0 0°0 92=311°F% 0*0 0°0 90-392°1 9% 201 %€ 22 4°S11 9°06 £°€£f €2 o1 Sl ¢ 191 G2
00 o0°0 J3°0 90-=FXbd°E 0*o 0°0 9C=381°1 4¥ 101 »g 1£Z O0°911 2°06 G&°tE Gv 6 Sl ¢ 191 42
0°0 0°0 0°*% 9¢0-396°t ov 0 0°0 9¢=321°*1 4* 101 € 0L €£°911 0°C6 H°gg 91 65 vl ¢ 191 (14
2¢0 o°o0 0°0 20-3\L "¢ T2 0°0 LO0-366°6 £V & €€ 99 €°H21 6°9L <2°vv O 6% €1 € 191 Ge
o°0 0°0 0°2 I0-3WE°L 2°0 0°0 L0-395°% v S¢ €€ 29 vl $°0L4 £°0S € 66 21 £ 191 ce
3°2 3°0 0°J 9L=-335°€ 3*2 0°0 40-3G8°L v H9 2L &S 2°3fl ¢°S9% 9°5S5 4 66 11 € 191 G¢
0°0 2°0 0°0 90-323°2 0°0 0°0 ¢0-399°9 £ 29 1€ 65 9v°¢el 2°19 S°09 © 6S 01 € 191 Qe
c*0 20 0°*d 90-3G1°2 0*0 00 £4C=-3v06°C LE LS o€ IS wv°c€1 5°9% 169 0 6 6 ¢ iel1 G2
0°0 00 J°0 93-386°1 J*0 0°0 L0-3L%°G SE 2S 92 €Hv 2°9E1l 1°ES 9°69 < 69 6 & 191 ac
9°0 0°0 0°*0 90-322°1 0°0 0°0 LC-366°% €€ 8y 22 ®» 2°%tl S°6v 6°tL O 65 & £ 191 Qe
3*0 00 0°) 40-325°2 3*2 0°0 20-309°% 1€ €£v 92 1Iv v°lgl 2°9%» 2°84 ¢ 6% 9 191 (s74
902 90°0 9*0 4C-35L4"1 *9°0 C*0 ¢0-3£E°C €2 P¢ 92 Lt £°421 G°évy g£°cE o) 9 S ¢ 191 ¢
32 0°0 J*0 80-328°5 jo R+ ] 0°0 L30-329°2 L& ®E 22 €£ 9°*€21 L°5f v°LlG c 9v » ¢ 11 G2
2°2 o0 2°0 o e ] 3* 0 C*0 4C6-326°1 52 1€ e ot s*6tll 1%L S°l6 O 9v € b 191 ue
J*0 0*0 02 00 o* 0 C°0 20-3v2°1l £2 12 ©O1 L2 vezll 6% 9°G0 C 9v 2 191 ae
0*0 0*0 o A e Jhge] o0°0 0°0 4G=350°1 12 w2 21 ve T*111 C°ge  9°6¢ O 9v 1 € 131 ae
0°2 20°¢0 o Rie] 30 o g 0*0 8C=-342°6 81 o2 ot 12 €°301 3°*1e  24°€Ctl O 9% J & 191 (474
30 2°0 o*¢C 2°0 9°9 0°*C 80-368°9 21 i1 6 [ t°ve o°C e°st1 9v LS 2 191 Q¢
09 3°0 jo v ] 3% S0 0°0 80-366°% S 1 € S €°28 C°fE 6421 O v 95 2 1ot Ge
0°0 9°0 2°0 0°0 3*9 5°0 80=365°v 2- 2Sf €- 35K f°wL L6t 1°0v1 C 9r 1% ¢ 191 e
32°0 J2*0 2°9 0°d 3°9 0°0 4C=381°9 I 821 SE €C1 €°Z11 .°* & &°5& B3It ES Le | 191 atl
2°0 0°*0 o3 [V ] o Raglis 0*0 40-319°2 €% &21 SE Gl c€°cil l°l6 9°lk gve LS i 1 191 1
J2°0 c*o J3°0 00 3*3 0°C 20-3G8°2 £v 921 SE ®Cl 5°cll 3°C6 8°Ct 1ce £ ¢ 1 191 al
0°0 20°0 0°*0 fe e} 3*2 0°0 4C=380°8® oy 221 G €01 1°g11 2°C6 1°1¢ 262 v£ 9t 1 150 SN ) )
0°0 2°0 03 a°0 2°d 0°0 ¢0-322°6 %% ¢£21 SE 201 v°g1l J2°06 «°lf wlc w2 9¢ 1 191 Gt
0*0 2°0 J*0 3°2 0* 3 0*0 90=-320°1 wv 221 Sg 1C1 2°€l1 S°C6 S°1e ovd xl 98 1 i1 at
2¢0 0°C 2°0 o*0 90°3 c*0 90-392°1 S¥ 421 Sf 101 e°€11 o°0 LR Y vee £ Iz 1 1e1 G
0*0 0*9 2°0 2°d 3*2 0°0 9C=-3Ev°1l S 42% SE 0C1 Z°*v1!Y 5°l6 J°2€ 661 €S ST 1 191 Gl
2°9 0*0 e ] S0 22 C*0 90-389°1 S¢ 221 #f ¢& S°ell C*J6 €£°¢f €21 ev Si 1 191 (63 §
e g o9°¢0 (sl ] 2°0 2°0 L*) 90=-3¥9°1 S 221 vE 66 E°wll o°l c*2e Svl £ S8 1 11 C1
c*0o J°0 0°0 3°0 9°90 0°0 90-392°1 %% e21 g GE 1°stt S*06 8°ct cetl g2 ot 1 191 Gt
0°d J2°0 0°0 J°0 fe Ao} 0°0 90-362°1 9% 121 vE L€ ves 1l Z*0¢e O°tf cd» €1 38 1 1$1 Gt
0°0 2°*0 °0 J°¢C fohdi] C*0 90-312°1 Sv 421 »E VYR S0 S | ¥ 3 vy ¢ 3£ 1 191 at
00 0°0 0°0 R0O-3€5°T 20 0°0 90-3v1°1 2% (21 ®€ 96 L*311 C°Q S*EE Sk £S wveE 1 191 at
0°0 0°0 0°0 90--IL1I°Y $*0 0°0 L0-386°% »¥ C1l €€ 26 L°%°221 (*2¢ t°*tv L £S £ 1 11 C1t
3°2 J2¢°0 £*0 93-3v°E SeC 0°0 £5-308°8 ¢ 101 €€ €F £°281 1°1L 9°ev < £S5 2k 1 11 Gl
0°0 J2°*0 0°*3 99-3C2°% 3°*3 C*0 20-399°L L% *6 2f vE& ¢€°Scl £°S9 J°SS o ts 1f 1 161 ct
3°J ‘0°0 0°5 9%-395°2 3*3 C*2 LC=-368*9 ot €8 1§13 16 €%°cel (19 S5°5S5 & LS Ce t 161 Gl
J°0 0*0 3°3 95~ *1 s 3 0°C LC~391°9 L8 €8 € AL t°Lil §°1S 2°v9 (L tS 52 1 171 Cc1
0°0 o°0 2°93 9)-a63°1 23 0°0 2C-314°G SE 8L ©2 €4 CS*IEi L°:S L°f9 L L5 8 1t 191 (o4 §
2°0 3°0 0°*C 90-39¢v°1 2°2 CG*C 4C-3£2°S £¢ w& L2 T4 9%°wpl 1°CS s°es € ¢S ¢2 1} 191 ct
b Bdie ] 2°0 J*°0 ©9L=391°1 23 0°0 2C=-326°% 1€ %9 92 ©9 ~L°lEl L°%v x°ul - e 92 % 191 C1
folhge ] 20 *s Li-HKE“*C o] C*C LC=346°c LE €9 ®2 £9 <L%e2i STEY Sl o S Sc 1 11 Ct
3°2 50 3°C ¢42-391"1 <*3 0*0 LC-3G68°2 €2 1$ £ 9 le*Sgl r*le L°SH O 45 % i 1! (@
0*0 00 2°0 o Jag 0°¢3 G*°0 4C-3¥1°2 %2 LS 12 S 1*1J1 648 B°CE < PA-T WA 191 ct
[+ o] 0°0 c*2 e Jagle] 20 0°0 £C-355°1 €2 *S 61 ®& t°31i &°S¢ 6°tt O ts € 1 191 (9}
2 0°0 c*C 3°3 °° 0°C £C=-362°1 2 0s &1 16 ¢®cli 3°CE ©6°c€ L ¢S 12 1 161 (93§
0°*d 3°0 [F3a™ 3*d - 0°C 8c-366°Y S1 L& 21 2v t°8c 5°6¢2 1*s1t ¢ 4S5 81 1 191 <1
r*0 2°0 0°2 2°9 S®9 0*0 8C~-366°v § 1€ 9 vE 4%¢cE® &°C 1°¢ectl C ec Gt 1 st Ct
v*d 2°C J2°0 0°3 2*9 C*0 EL-366°+% 1 12 1= 62 «°te <°9% f£°vel C 3 21 1 L -3 S §

2°53al 2*é3cl 2°63dl Z2°63al 2*53al 2*63al 2*#3al el vl vl L | 1° 3 1°62 1°93 o} el =21 w1 cv vl
vl9262 vo3vZ vieee viest | Jegei-3 vi8Ll vC521 2273 NTTY AV 88TV ONTY arvw cay ATy H oAVC N *OM
s€c s} o) i¥DS 3eC sNOS A B8 Ame C isfia

o

L)
*

24



25

oo 2°0 2°0 0°d 0°9d 0°0 90-3S0°1 Sv € £ €1 v°S2l S°0W 11y ¢ 0SS v 9 1yl av
0°0 2°¢C 0°0 Q00 99 0°0 20-31S°6 2v 82 €£ o1 2°1€l 0°€L 1°ge LS g€ 9 191 av
0°0 o0°0 0°0 0°0 9°0 0*0 £0-395°8 1v 12 2€ Ol ¢€°Stl 9°29 9°¢€Ss 0% 2t 9 191 av
o0°0 o°0 0°0 920 0°0 0°0 £0-319°2 6 v1 i€ 9 1°4€1 6°29 9°85 ¢ 05 1t 9 191 av
0°3 o°0 0*0 0°*0 J2°0 0°0 £0-399°9 8¢ 6 ceg ¢ 9°2€1 2°9s e°t9 ( oS o€ 9 191  dv
2°0 o0°0 ¢*0 0°9 0° 0 0°0 20-381°9 9¢ ¢ 62 €St 6°9€1 F*°vS 6°L9 Cs 62 9 191 av
0°0 J°0 0°0 0°0 0° 0 0°0 £0-32%°S ¥ 6GEf 82 SSE £°S€l1 2°16 €24 € 3 vl 9 191 (¢} ]
0°0 c* 0 0°0 0°0 29 0°0 £0-3G2°% 2 GSSE 92 2SE ©°2€l ©°Lv 9°9s O S 2 9 191 av
0°2 [ 0°d 2°0 2*0 0°0 ¢C-308°¢ 1t 1SE€ GC 8vE 6°621 B°vy G°Lb o S 32 9 191 (¢34
o°0 9°0 °0 2°0 2D 0°0 LO0-3€E°E 62 L¥E vC S¥L v°3I21 6°1lv  L°%vEe O *S 3¢ 9 191 (¢}
o°0 z*C 093 0°0 J2°0 0°0 L0-358°2 &2 €£9€ 22 <Zvf 9°221 2°6f B °6E < »S vZ 9 191 Qe
0°0 3°0 2°0 0°0 9°9 0°0 £40-300°2 G2 6ff 02 6ff S°B1Il 2°9¢ 6°26 *S € 9 | 2°0 S «] J
3°0 2°0 00 0°0 00 0°0 29-3249°1 €2 9€f 81 9fcf €°vll 9°vg 0°26 C ¢S 22 9 191 (¢} 4
0°0 hd ] 0°0 0°0 3°0 9°0 ©0-322°5 02 ¢2ff &1 €€E C* o111 6°2€ D11 ¢ s 12 9 151 av
0°9 o 0°0 [s B ] J*9 0°GC 80-399°9 &»1 22t 11 v2E £°L6 w°CE 1°ell ¢ v 81 9 191 Cv
o0°0 ce 9°9 92°0 2°D S*0 20-314°S 3 =¥ 3 St 1 £°601 0°06 S°B2 2% 1 %% v 191 GE
[vhd ] o g+ 0°9 0°2 9°2 00 £C-38B1°9 2 6L €£ L€ v°111 J°C6 B°5c <: 1 €S v 191 Gt
c*2 <*C 00 0°0 2°0 0°0 £0-360°6 ®» 22 GE €S T°EL1l C°06 &Z°1¢ éve I 45 v 191 (418
0°0 3°0 fa Jate ] 0°0 fa g ] 20 40-3€0°6 ¥y L& ST 2 ®°€ 11 0°C6 v°If €12 1S IS @ 191 ag
G*o G*°¢C 0°0 0°0 s 2} 0°0 20-386°6 o (22 S€ 1S 9°E11l o°J6 9°1lf #%2 v 35 ¢ 161 [¢]%
0°0 c°o o0 3D 0°0 G*0 90-3%1°1 S L1 St 1Is €°tll 0°C6 6°1f ¢e2c 1t 9¢ & 1931 Ce
[s Rge} c*o 9+ o°0 e A gie] 0°< 9C-30%°1 G L4 SE CS Z°vll 0°06 I°ce »l<C 1c 39S ¥ 191 ag
o gt} o°0 9°9 o°0 0°0C C*C 9L=369°1 Sv &L SEg 6vY S°vlil O0°06 e°2¢t €l 11 95 ¥ L S0 S o1 o
T2 0°0 0°0 0°0 2°0 €®°0 390-365°1 Sv ¢ vEe 69 ©°%ll °06 9°2¢ c3l i 95 v 191 Gt
g°2 J°¢C 0°0 0°0 0° 3 20 90-340°1 9v 12 ¥ S £°0cl D°Sw £°9f < I 5¢ ¢ 191 Ce
0°0 9°¢ 9°2 0°0 c* 2 C®C 2C=-322°6 £¥ 1S t€ v 9°621 9°G6L S°*°Svy L I o5 » 1ol us
c*¢C seC J°0 20 3°0 €0 2¢-32e°8 Iy 6v ¢£€ (€ 1°egl 7°69 v° 15 I ¢S & 191 at
fa R Rl +4 9+0 2°0 2°0 0°0 L0-324€°4 09 2v 2€ €€ G°I€l 3°¢9 9°G5 < 1 25 » 191 qQt
°9 9°0 2°0 o°C 0°3 0°0 £0-3g%*3 €& 9¢ 1€ 62 9°2¢1 9 e9°l9 T 1c v 191  Ug
9+ 330 2°0 o0°0 J2°0 0°0 £C-3v6°S O 1€ € S22 €£°4¢€1 2°9% 3°59 | B v 191 G¢
9°0 J2°cC 0°9% 0°0 3*2 0°0 ¢C-32%°S S 92 B2 &Zc¢ (°®°9€£1 S°¢S ®°lse < [ 5% o 191 GE
0°0 J2°C <0 0°0 Rl v} 9°2 £3-38B2°v €€ 22 ¢2 &1 &°f€f£l1 26y “°w. v as v 1ol ae
J°¢ S*°C 9°90 20 3*0 C*°C £0-3L6°€¢ 1 21 9¢ <1 1°1El 6°SY €°we o y v v 151 Gt
c*9 s°c J°3 fa Jads 3°3 C*C L2C-3€€°€ 62 €1 ¥ <Ci1 «*¢21 ©°Cv ik - * Gv @ 11 Q¢
2°0 3°0 o°2 0°d s*0 TeC 2C-3EL°2 L2 © éeg & c°ecl L °0v 1°2e O Yy GSv % 191 Gg
2°0 J°0 9°¢C 0°0 0°9 0°0 20-382°1 S22 9 12 S Ce521 s°2¢€ 2°1le O 7 ey % 191 Ge
[+ ) °cC 2°0 0°0 o Rl ] 0°0 L40-3w2°1 €2 @2 o1 < 8°311 2°S¢  €°G66 O * £ty v 191 (&5 4
0°0 2°¢c 22 0°2 290 0°C Bl=-32€°¢ 21 26t £1 €6¢ %z .1 6808 221 L ® 3l L4 19l (49
39 3°0 2°9 92 2°9 0°S ¢0-314°3 Cvy €01 SE &3 $*°531 L°J6 €°E€c I % 31 ¢ 1ol ce
e°0 s Rt} oL 0°9 3°0 0°C &C=-381°9 Zv (41 SE €% 1111 C*C6 G*°¢€c *sn £S5 ¢l € 191 Ge&
9°2 s°Q o g+ ] 0°0 PR) OU*C 243-3%56°2 €y 2C1 Gt €24 «2°211 C° 3 8°CE «Ze S I & 161 e
2°C 3°0 o°0 0°0 fa Rgivd 0°0 ¢0-398°€% v¥ 201 SE ©Z (C°€11 L °Co 1°1& vile 2w S & It G2
o°0 30 3°D 0°0 c*d 0°5 2€=-3G6£°5 7 ZC1 SE 4 £°€11 3°C6 £°1& g st 51 ¢ 191 ce
20 J2°¢C 2°0 30 o3 S°C 9U=3S1°1 v»» 201 SE 22 9°fil 0°C6 S°1lt 252 %¢ IV € 191 Cc
3°0 - 2°0 2°0 fo R G°C 9C=-3C¢€°1 S¥ 201 SE 9L €°E11 23°06 €°If Cic 51 91 o is1 Ce
c*0 J°C 3°9 2°9 2°¢ 0°0 9C-36G6°1 Sv ZO01 S S2 d°vll 2°06 22t +4.2 ¢ 9i o 151 Ce
o o] J°cC 9°s 2% 3°0 C®0 IT-312°1 Sv 251 SE %2 S°vlil L°0 €°2¢ el %5 St ¢ | -0 S <24
o g} 9e+C o°0 0°d ["ie] J°C 32-35%°1 S5v 201 o€ w24 ©°%wlil 2°C S°Ck SSI &€v i o 161 e
[+ el GeC J3°9 0°0 cee 9°C 9C-3I5v°1 e 201 g €< 1°S11 J°06 ©°2f ezl oE 3V € 161 Ge
b A gl c°C 9°3 92-323°1 -5+ } C°C 9{=-32¢€°1 9y 201 ®& 22 *°S511 S°l6 .°ft 121 22 S1 191 G
2°53d1 2°63al 2°€63al 2°63d1 2°6 30l Z2°63d1 2°63al vl vl LA R 1°34 1°93 1°93 el €I €1 21 of 2v o1}
v0 062 vioee L {4-24 vozZel va3s1 ¢IRE1 veset 1vT NOT AV NGTY DNV ONVY oSNy 17" S w4 AV N COM

SES ovo 1w >SS SEQ NOS  E%m L 1. C NN



0°0 0°0 0°0 0°0 0°0 80 =312°1 0°0 €2 ¢St 61 @si I*€1t 1°SE  °66 O 96 &€ 81 191 a9

0*0 J*0 0°0 0°d 0°J 85-3t12°1 6°C 12 wSi 21 coi 6°801 2°€E G°g£Ci O 9s ¢ 81 191 as
0°0 0°0 0°0 0°0 0*0 0°0 20-36S°S € 62 ¢ 12 9°S01 0°06 s°c2 2L 2 22 & 191 us
0°0 0°0 0°0 0°0 0o*0 0°0 £0=-312°S s¢ g2 SE L1 2°401 OeCé €°92 29 2 12 ® 191 as
00 20°*0 3°0 00 0°0 0°C £4G-w6°s e¢s g2 SE £1 8°6B01 G°06 6°22 965 2 02 ©® 191 as
00 29°0 0°0 0°0 0°0 0°0 £i-32%°35 1y g2 SE 6 Y011 3°C6 Z°s52 sev 2 61 8 191 4gs
0°0 o*o o°0 (7} 0*o0 0°0 20-3€1°s € 12 ¢of S I*21t 0°C6 S°3€¢ ceg 2 81 8 191 as
0*0 0°0 3°d 9°0 0* 2 0°0 ¢0~319°2 €9 22 cf v*21Y 0°06 (°0f swsg 2o 41 @8 191 us
0*0 0*0 0°*d 0°*0 0*0 0°0 £0~360°8 €% 22 SE € 4°211 0°C6 6°2f 9rg 2v 41 8 191 0s
0°0 0o°0 b A+ ] 0°0 0°0 0°0 2C-3C6°6 v 22 ¢ 1 % O°€11 2°06 2°*I1€ f£i¢ €€ 41 © 191 @g
0°0 02 0°2 9°0 [+ ] 0°0 £0-36€£°6 v 22 cof e 2°Ell C*°C6 w°IE o062 22 4% e I91 Gg
0°0 0°0 o°0 0°0 o* 0 0°0 9C-320°"1 »» 22 SE 1 S°€11 0°06 9°1f 99z g1 41 & 191 Qs
0°0 o*0 (<] 0°0 J*0 0°0 90~312°1l *» .2 cf ) €°Cll 0°06 6°1f 2wz 2 41 v  19% ¢S
0*0 0°0 2°C 0°0 0°0 0°0 95~3L€°1 S s2 of €Ot 1°vil C°06 g(°2¢ .12 €S 31 8 191 s
0°0 J3°0 0°*0 3°0 o0 0°0 9C~36S°1 Sv s> gof 6SE ¥°vll J2°06 we2g 11 gv 21 & 191 gs
0°J 0o°o 0*0 0°*0 3*0 0°0 90-3924°1 c» 9. ¢©f 6SE £°¥11 C*C6 9°2¢ cGoi €€ 91 8 191 Q¢
0°0 s*C J°3 0°0 J°0 0°0 95-3:5°1 9y ¢z g¢ 8SE 0°SiIt C°C6 6°2f €ct €2 91 & 191 Qs
0°0 0°*0 3°2 0°0 2* 0 0°) 9C-35v°1 9y oz ¥E LSE €°SI1 0°C6 fegg 2it 21 91 & 121 Qs
0°0 0°0 3°3 0°0 o*o 0°C 90-31€°1 9% 32 of 4SE 9°Sii 9° 0 e°fEf oS¢ ¢ 31 & 1ot gs
0*0 o9*C 3*2 0o°*o 2°2 0°C 9¢~3¢€0°1 Sv g1 ¢ £SE S°S21 v+08 €£°lv ¢ € St & 191 as
0°0 ¢*o b= Ak ] e lde] 2°0 0°0 4C-3522°6 2v ¢ €€ 6YE B°IEL C°Cs gcaw ¢ e w1 & 191 s
0°0 J°0 0°0 o°0 J*0 0°0 £0-395°g Ie ggg 2€ SYE E£°SEl 3°29 €°gg [+ e €1 & 191 @S
0*J 29°0 o°0 3°0 3*0 0°0 2¢-358°2 €€ 6vg 2¢ IvE 2°L€1 5°29 €°g3 € 21 v 191 aqs
A ) o°¢C o°C o°0 0°0 0°0 20-399°9 GFf wef OFf 4E€ ¢°2€1 2°8S Gefg ¢ 4 i 8 1191 as
0*0 0°*0 0°*0 0°0 0° 0 0°C 2C~3¥5°S 3¢  eg¢ 62 EEL C'LE1 §°9S J°gs - ¢ 1 w 191 cs
0*0 0*0 0o°0 J°0 0°*2 0°0 £4G-3€2°S 95 weg 82 OfE €"SE1 2°15  e* 22 < e 5 g 193 as
0*o o*0 0°3 b e o°c 0°0 ¢0-3G2°» T o9f£g 22 428 6°2€1 O0°@y  g°gus ¢ S & 8 191 as
0°0 0°0 3°0 J°0 9°3 0°0 £I-3C8°Ff If s2f €2 €£2f 6°521 3 vy *Ce ¢ S ¢ & 191 cs
J°d o°0 3*3 0°0 0°0 C*°0 26-3€€°F €2 12¢ ¥2 02T %°321 6°Ily 6°vs < S 9 & I1st as
0°0 0°0 3*C oy 0*0 0°0 £C-38€°2 22 1€ 22 L1IE €°221 2°€E Z°6E ¢ S S 8 191 Gs
0°0 J*0 3°0 0°0 J* 0 0°C 29-3S8°1 32 wig 3 €1€ S°811 3°9¢ 1°ge < S v ¥ 191 (s
¢*°o0 0°0 0°0 0°0 fe Rt ] 9°5 2C-321°F €2 oO1If @1 OIE £°v11 a°vg 2°26 ¢ S £ 8 191 cs
o°n 0°0 0°d 0°0 0*0 3°0 B0~3€1°2 SI Q00€ £1 C9E S*I01 O°IE if*6Ct - S & g 1St as
0°0 0°0 0*0 0°0 29°0 J°0 80-329°G ¢ 162 2 €62 S°S6 I°IE w123 - S 4S ¢ I91 as
(D] 2°0 s®2 3°2 2°9 0°0 65-~-35C8°¢ ¢ 1e2 1 SE2 v°62 £°9f secgg S %S 2 191 as
0*¢C 0°0 3°0 0°0 9*°2 0°0 £C-398°S ¢z £5 ¢ BE  B°601 J°l6 5°27 ges S 82 3 191 e
0°0 o°0 J°3 A ] 0* o0 0°C 24C~32%°3 v ¢g SE ot Y21t 2°C6 I°52 i35 s 5: 3 I91  aw
3*0 o*¢c 0°0 0°0 0*o0 C*C sCc-=€1°2 zv 2¢ SE 0ot 1°211 C°c6 weCE  zag 3 v I3 191 (34
0°0 c*0 g*3 0°d 0*0 0°0 iCc-219°2 €v 25 g¢ 62 £°211 U°C6 S°Cf :sf “% 28 9 191 Qe
0°0 c*o 33 0°*J 2°0 0°0 2c-380°% € 25 ¢¢ 62 9°211 JI°36 &°St e <i ZE 9 191 (v
0°0 J°0 0°3s J°0 2°0 3°J 43-3£0°6 sv zg SE 82 e*21t S 1°1€  cIf G2 28 9 191 ae
9°0 J°0 e g} J°0 3°90 C*°C 23~:%6°Ss w» zg SE L2 2°gll 6°26 g°ig €cZ T8 LE 9 191 Qw
3*9 g*C b ] J°*0 0* 2 G*D 3I-3%1°1 »v 2¢ ¢ 42 S°F£'1 J°0e S'ii ©9¢ - ‘£ 5 isl vy
3°0 0°0 3°0 3°0 o° G C*C 9C-382°1 ¥» 2¢ SE 92 &°fil ¢°36 s°ig e @ o3 163 Cy
30 2*0 2°0 J°0 3*0 0°0 90-3€¥*1 Gv 2c cf S2 1°%11 J2°C6 se2: €12 .v 92 9 191 G
292 2°0 23 3°0 3°0 0°0 90-329°*1 =o 2zg SE S2 e°vil L°06 ezt %€l lf 9 9 191 G
0°0 J°0 3*2 0*0 3°% 0°) 9C~3IL*1 S 26 ¢ ¥2 L°v1l 2°06 S°*2f 3591 - 9€ 9 1sl G
0*0 3*0 2°0 3°0 J°Q €C*°C 9C-355°1 Sy 26  of €2 C°sit1 °C6 &°2f <vl T 9¢ 9 191 Qe
0°*0 0°0C 3°0 0*0 30 C*°0 9¢-3€9°1 G5% g YE 22 €°Sil S°l6 -egg 511 ¢ 92 9 1s1  aw
3°9 0°9 3°2 0°*d 3*0 C°C 9%-382°t S IS € 22 9°s1t 3°06 £°tE  4F 1S 32 3 151 Qv
2°63al 2°63cl 2°63al 2°63gn €°63dl 2*63d1 e°€3ct T v vl vl 134 1°93 §°94 e il £ €1 91 2v g
vo0o6e vosee vCeee vi2e6l ¥l 0S1 vOo2€] vCSZt L33 NS av NG Ny bLY J Ny 21 S w4 A¥YC KON
SES ave 4vIs 360 NAS MY in< C Nhs

26



0°0
0°0
2°0
0°*d
c°o
o0°0
0°0
o°0
92
o°*d
o°0
90
0*0o
o*o
0°0
0°o
0°o
[s2g+]
0°o
0°0
3°0
fe Ao}
e R
0°0
0°0
o*o
o°*d
pe g |
0°a
0*0

0°0
o*0
0°0
> R ]
2°90
3°2
3°3
[ e
0°3
3°d
0°2
d*¢C
J2*0
9°3

~ne
-

0°0
0*0
0°*d
0*2

Z2°63d1
vo362

o°0
o0
o°0
3*0
2°0
2°0
0°o
o°o
o°0
o°0
o°o
J°0
3°0
o*0
0°0
o°o
2*D
20
2°0
o°o
c*o
3°0
2°*0
e Rl
0°*0
o°o
o*cC
2°0
3°0
o°*0
9¢0
0°0
2°*0
30
J°0
3¢
J°%
o°¢c
0°c
2°C
2°0
<*e
R
S*0

~e
-

<*C
3°0
bl 4
a*¢

S°C

2°63cl
¥ooe2

0°d
0°0
0°0
0*0
2*3
0°0
fo R
0°0
2°0

3*0
3°90
S°0
20
3*d
2°0
0°0
2°0
0D
3°0
2°0
3°<
2°0
o°*0
J°0
0°0
0>
o*o
29°2
]
fe e
32

L]
(8]

o
[J
o

)
L]

LBOWL OO OGOV OGEeWOYL
L]
GOOOMLOOLVLOO OO OV

3
* @

2%t 3el
vCEES

0°0
0*d
fe e
oo
0°*0
[+ ]
[+ ]
32
9°0
9°0
0°0
o*0
oo
J2°
J3°*0
9°0

0°0
0°0
30
0
00
2°0
o*0
0o°0
0D
0°d
0*d
o°o
0°o
¢*3
Jd°*0
32
30
s
o0°0
2*2
3°0
2+
0°*0
00
0°*0o
33
pe R
fe o]

3°C
0°*2
2%
e ]

2°®63al
w32l

0*o
o*o
o*o
o*o
0*0
0*0
0*0
o*o
0*0
3*0
[+ R +]
o*o
0*0
0*o0
<*0
0°0
3*°0
0+ 0
0°0
3°2
o*o
s*0
0*o0
a°0
2*2
a* 0
0°*0
o*9Q
0°0
o*o
S*C
o°C
o*o
3*2
G*d
o*0
¢*C
G*C
2*C
33
0*0
2* 2
:*Q
S*0
20
3*3
J*0
2¢2
<9

23

2°63al
w35t

4 -382°*2
43-39G6°1
4J3-312°*1
8)=3vw*y
8)-39%°¢
80-3¢s°1
8 ~-312°*1
243-3€2°%9
42-320°*S
4)=-3gE*y
43-386°¢
4) =39%°¢
L) -3%6°C
43 -309°¢
43 =382 ¢
43-389°1
LJ)=-32¢€°1
8)-321°6
8J)-3tE°Y
e)-3JeL*1
8)=-312°1
g8l)-312°1
L4I-3€2°*9
43-361°S
2I=3L9°* "
£) =361
2)=39%°¢
LDH=AT1*¢
4)-309°¢2
4) -360°¢
43=3gL°1
40=320°1
8)~-369°6
8) -39€°*S
8)-3gL"1
8)=-3€4°1
8r-312°1
43 -352°*9
4I=314°S
L4)-3G6E°*Y
242=3St°*Y
4I=-31Ie ¢
43=-318°¢
é)=-339°*¢
4)=-3%2°*2
4)-336°1
43-36¢°*1
43=321°*1
€ -3€6°9
ex-3e6°C2

Z2* 630l
viael

0*0
oc°0
0*0
0*0
c*0
0°¢s
[+ ]
0>
0°0
0*o
30
c*o

.r
-~

3*2
0* o
0*3
0°2
0°*2
2C
0*C
2*0
03
0°¢C
fe Rdie]

90

o 0o
e o »

[#] )
. .
DIV OO LGOOO0O0 OO O0UOn

o Vo
e o .

(3} 0o
. o s @

v o
.

© O ¢
.

00 ou
s o 0 0

o O
. o

(3]
L]
(84

é*e3al
¥oset

€L
(43

82
<2
vl
(X4
9
'y
4 4
(3.4

€2

>t
Y

201
86
v6
06

26
6L
521
s91
451
51
vel
-1 }
vEl
621
set
11
11
€11
501
901
2ot
202
161
€61
9L 1
221
9t
co1
[=3-2 1

vt
1 NS
SE3

42
92
ve
£€e

61
et
L 4
ve
€€
43
(44
J€
6¢
ec
e
se
ve
ce
Je
8t
41
vE
143

43
2€
o€
62
8c
L2
se
L X4
22
oe
&1
4t
vE
ve
£€F
£€f
43
[ 1%
6c
ec
42

v
£

-
-

vl
AV

ivl
A
€€
og1tl
A
[ A ¢
611
911
€1l
o3t
4G
vo1
821
vl
Q4
9s1
£91
6%1
L33}
2sl
vl
vl
el
sE 1l
sel
2et
621
vGe
el T4
€1
co1l
GEL
SEl
1e1
tal
vl
(¥
451
*91
191

vl
T NGA
ovo

6°2¢ 1
6*6l1
v*a21
9*eet
9*B11
S*vit
€°011
e*0¢21
6°621
€ vEl
€*9¢€ &
6°4€ 1
L4488
veoftl
£°ve
s*1et
g° 821
S*vll
9021
9*311
LKA N
Z2*8l1
ve3 i1
ve6cl
ceve
43¢ 1
e L€l
L°Led
S IE R
veoel
4°1el
v*eecl
e*ecl
€°0¢ci
€*311
9*z1il
veal1l
9°*91 i
9°3¢1
S*ec 1
¥*9¢ i
2*L€1
eexv i
L°IE 1T
L°v€E R
c*2e 1
€*ocl
2*set
£*121
2%e1t

1°54
NV
i¥DSs

[ -2 4
€°Sy
‘cy
*ov
A
*9¢
‘ve
S8
b7 3
3 °*°69
s°*°%9
4°239
8° 6%
Z2°tS
6°6%

M NWOT CW

6°¢c ¢
%1y
6°9¢
8°*6¢
1€
6°¢f¢E
£°68
£°9L
[-Rde¥ 3
£°99
0*t9
| S 31
veES
J*3%
6°* 9y
A A
‘1o
*HE
*sSg
h=3 4
L% £
G*Cé€
2°%°42
6°ld
£°%S
s*19
&L
B°EC
L4
24w
2°sy
S 1v
S*EL
6°9¢

-0ema

1°93
Y
SAC

G2
0°*2¢
£* 986
£°06
veve
v°g6
s*eut
9*Le
£°9v
£*2¢s
G*LS
€26
6°* 96
€12
9* GSL
6°6L
184 T
2*8&
£°26
v* 9€
S*Cot
S*ecl
e°st
L°SYy
4*1s
2%eS
816
v*9¢
6°le
2°*Se
1 =04 93
L°€G
a’le
6°te
< *9¢

or -
-

I*vli
c*vE
sty
6°C¢s
2°93%
1*1¢%
LSS
€Lt
9°*ve
A -PA
%W
g LE
| S ¥ 3
LA 1Y

o

1°9>
Stiw
*OS

vgor oo 00000000

C OO0 OOUNOOOOO0OOOOOOO00C0OO0n00C
Y]

OhhMmenog o0

el
sl
8t
el
el
el
atl

191
191
191
191
191
191
191t
191
194
191
198
19t
191
191
191
191
19t
19t
198
191
161
191
191t
191
1<t
(9t
15t
191
191
19t
191
161
191
191
1s1
161
19¢%
15t
161
19t
191
1et
16t
161
191
st
st
191
1L ¢
to1

(¢1.3
a6
ae
ae
ae

ae
ase
ag
as
(93]
as
[¢1-]
ce
as
[¢] ]
(¢]]
Ge
(€3°]
Co
as
Gt
Gé

as
Ce
Te
C4
Ce
(73
C4é
Ce
Ce
Ge
az
Ge
Cé
C%
Ccs
co
9
S
Ce
(1]
c9
G9
L9
<9
cs
a9

£l 91 v 1}
= AVG N °GN

AnS

G NI

27



0°*0 00 o°o o° 43 -358° "

0°0 o 0°0 2v SS €€ €v O0°Sfcl 6°€9 9°¢s ( £S5 S1 v 291 Q21t
0°0 [ D« ] 0°0 0°d 0°0 49-386°C 0°0 I¥ B8% £€ O @2°2€1 £°v9 +°8s C £ v1 ¥ 291 «ct
0°0 0o°0 0°0 0°0 2°0 47-3€£9°F 0°0 6€£ €% 2€ 9£ 6°.£1 1°09 S°€9 0 £€S €1 v 291 G2l
0°0 2°0 0°o0 0°0 0°9 40-3v6°2C 0°0 8 &4¢% IE 2€ €°4€1 £°95 0°89 O €6 21 v 291 Ccel
00 3°0 00 3°0 0°0 =-322°C 0°0 9€¢ 2¢€ 62 82 1*9€1 6°2s v*22 ( €S 11 ¥ 291 Ccl
0°0 2°0 0°0 0°0 0° ¢ &43-3%2°¢ 3.0 o€ 82 82 G2 t°LfEl S°6w €°9¢s O £€5 01 v <291 Cel
0°0 00 o°o0 0°0 0°0 =-3g2°1 0°0 €€ €2 42 12 C°Ifl S°9v J°18 L €6 5 v 291 cet
0°0 0°0 [Rd <} 02 0°0 40-3€£°1 0°0 IE 61 S 81 9°221 L°%Y 2°se ¢ £€s 8 v ¢91 qaetl
0°0 0°0 0°0 0°o0 0°0 8)-300°6 0°0 62 S1 2 ®1 0°%2l1 2°1v £°6€¢ €S 4 v 291 cGel
0°0 2°0 0°0 0o°o G*0 83-39C°9 0°92 22 11 2e 11 C*o02l 6°6L ©v°L6 v €6 9 ® @291 ce2i
0°0 0°0 0°0 00 0°0 B8)-352°2 0°0 S22 © oc 8 cC*911 28 GS°¢5 C €6 & v 291 Cel
o°0 2°0 0°0 0°0 0°0 ®)Y=-312°1 3°0 €2 ¥ 61 S €*111 v°SE 9°I1C1 C €S ¢ v 291 <c2ti
0*0 0°0 0°o0 22 0° 3 43=30v°9 0°0 4v 401 SE ®2 ©¢°Bll ¥°8% c*sg $ ¢S 28 2 291 Gil
0°0 0°C 0-0 00 0°0 43=3€1°S 0°0 vv 06 & W& S°5¢21 pe9L L9 C 4G 9 2 <¢91 Gl1t
0°0 0°0 o*o0 0°0 0°0 43=3L9°Y c*0 2v 28 €££ 0z o°vel £*°0e u*2s ¢ 46 S€ 2 291 Cil
0°0 0°0 0°0 32 0°0 43-231°% 0°0 I1¥ S4 €£ 99 2°9¢fl 5°69 2°2s ¢ 49 w8 € 291 Gt
0°0 2°0 0°0 0°0 C*0 23-3€9°F 0*9 6£ 69 2£ 29 Eelfl 219 1°29 © LS &€ 2 291 <cCi1l
0°0 9°0 0°0 0°2 90 L5-3v6°2 0°0 8€ v9 1€ 6% 2°2€1 €°25 4°99 1S 2€ 2 291 Cil
0°0 0o®o0 0°o0 00 0°0 &45-3C9°2 0°0 9€ 6S Of ¥ ©9°9fl L°fS | & ¥ A 48 1€ 2 €91 a1l
3°2 0°0 00 2°2 00 2)=-3%e°2 0°2 SE€ S 82 1S S°vil *3s 5°S2 C 45 € 2 @291 cit
0°0 0-0 00 fo s 0°0 Z43-30€°1 C*2 €€ 06 42 4% €°iel Z2°4v L4°ts < 45 52 2 291 Clt
0°*d 3°0 00 00 C°3 40=3ee°1l 0°0 IE 9v 92 v 9°321 £°w» 6°€6 16 82 2 291 Git
0°0 3°0 0°0 e°0 ¢* 9 45-3C0°1 0°0 €2 2v %2 1v 6°%21 ¢ty 1°66 C 46 42 ¢ 291 C1l
00 2°0 2°0 o°o 0°C 80-320%°9 c*D 42 ®©8f 2 (it 1°121 v°6€ 2°26 < LS 92 2 291 cit
0°0 3°0 0°0 o0 0°0 B8)=344°2 0°0 s¢ € 12 o€ O°411 £°L€ £°96 O© 46 %2 ¢ @291 cCI1l
0o°0 0o°0 0°o0 00 2°0 83-38c°1 0°0 €2 o0f 61 I 6&6°211 2°S£  €°CC1 C LS w2 291 cit
0°0 2°0 o0 3°0 9°0 ®83-312°1 0°0 12 22 21 82 8©8°8J1 veog wewll O 46 €2 2 291 cC1il
0°0 3°0 2°2 0°*0 0°0 23-39€°S 0°0 €% 611 ¥€ OG1 £°221 L°8BL L°€v  C € 45 2 291 Gt
0°0 2°0 3°0 0°0 0°9 45=3L9°Y 00 £v Oll € 96 €°2€1 Cc°dL *.s < € 96 o 291 adt
0°0 9°C 0°0 0°0 0°0 2J)=3CE°Y J°z 1¥ 201 €€ 26 (*9gl 6°5% 5°6S o € &5 5 <291 cot
2°0 0°o 0°d 0°d 0°0 42=-318°¢C 0°0 Cv 96 2 ®BE 6°2atl t*2s a6 < ¢ o5 9 291 cll
0°o0 0°o0 0°0 3°0 0°0 43-362°¢ 0°0 8 16 IE S6 €°L€1 »°8% 2°S9 ¢C € €5 & <91 cctl
0°0 3°0 0°0 0°0 9°0 23-324°2 0°0 4€ 98 IF 16 <C°4€1 2°9S L°€¢5 L € 25 0 291 CJlt
3°9 2°0 0°o0 0°0 0°0 23=-32v°C 0°¢C St 18 62 44 R2°5€1 £°1S 5wl < ¢ IS & <91 it
0°d o° 3°0 0°0 0°0 23-3C6°1 0°C t€ 92 42 w¢ i1°2¢1l 1°e6y i°ts € 08 & ¢91 cClt
0°o0 2°0 0°0 0o°o 0°9 23=-395°1 nep 2€ 2¢ 92 €2 o521 1*Sv S°&s < € 5v I e¢91 Gt
[ 2l <] G*o 0°0 3°2 9°9 &45-32C°1 9+0 0Oc 89 ®2 19 <(°921 ve2y L°9% < € dv 3 <ol [ 959 4
0°2 00 30 2°0 0°9 62-38S°3 o°c €2 v9 £2 vy c*e2el v*6g &°te C € &4v O 291 (Wl |
2°0 30 2°9 2°3 3°0 €d3-3(9°¢ 0*2 se 09 12 €9 <c*®ll 3°4E €°v6 < £ v L 291 God
0°9 2°0 0°0 90 2°0 63-312°1 0°0 w2 4S5 61 &S I°v 1l 2°9€ S°6e o € &¥ & 291 cCJit
0°0 30 0°0 2°0 9+9) s -312°1 0®°3 22 €S 41 95 6°631 S°¢C J°eCl C L we & 2t cClt
0*o 3°0 o°o 0°0 3*3 85-312°1 0°*c 61 S 91 IS €°scl s°€€  1°z01 < £ €% > 291 cit
00 c*0 0*0 22 C* s 43-32€°S 3°C 4% 9291 &£ cE€1 ¢°911 cez€& ("% €9 45 41 £2 191 Co
00 [ 2 39 >0 2°0 2-3E8°3 c°C Sv Gvl %€ 21 ¢°321 L4°62 4w L «S 91 £2 191 [« ]
22 2°0 2°2 0o°0 20 43-320°S 0°0 €9 Of1 ¥E 221 £°2€l L°2L w°evw 4S S1 £2 151 C¢&
3°2 J°0 00 o°o0 3°0 45-3EL°Y G*2 1e ©821 €€ 811 2°SEl v L9 £°% I 45 o1 £2 191 C6
0°0 2°0 3°2 3°0 20 £L)=3€6°C 3°0 O 221 2¢ +wIl G6°4xl 6°29 6°t¢ C 46 £E1 €2 191 Q€
0°0 2°0 0°2 3°0 0°9 43-39v°¢ sec € 211 IE Ol e*4ufd g*eS 9°Yy o 16 21 &2 191 46
00 0*0 0°<C 2°0 0°0 22-3v€6°C ne3 ¢ 111 of oC1 telgl ¢*ss 1°cS < 46 11 €2 150 Ce
2°0 3°0 0°-0 3°d 3°0 43-329°2 3°0 S 2921 62 €£C1 v°3fl 9°1Ss <S°id < 45 C1 &2 191 C¢&

2°63sl 2*€3al 2°63al e* 6201 e°63al FAd1-2 2°¢3ol L2 B 2 »1 v 1"93 1°9a (°ya o1 €1 €1 £ *i cv w1l
vooeZ vosve vcetee voe6l vJ 051 scect visel 1V NI AV ACTT ONY Ny <hY 19y 5 m H ATC N UK
SEJ ovC AvDS Sel S ML AnS c Ne

28



)
0°0 0*0 0°0 80-328°5 80-312°1 0°0 0°0 1€ 691 SZ2 ©vl v°SZl @°2v 2°68 0 3 3! 61 291 uSl )
o°0o 3°0 0°0 0°0 60-3¥5°2 ¢ 0 0°C 62 Svl ¥2 Sel 9°121 2°Cy £°¢6 0 O 6 61 <91 a9l
2°3 2°c 2°0 0°0 60-M6*E cec 0°0 22 19l 22 2wl 2°211 6°6E v*.6 O G 8 61 251 C91
o0 2°2 0°0 0°0 60-325°¢ 0°9 0°0 02 IEl 21 2£1 4°S01 9°SE 3601 0 G S 61 291 G91 '
o*0 20 0°0 0°0 60-3.5°¢F es 0°0 ®1 121 11 ®21 #»°%v6 Z°'SE£ 9°121 0 G 2 6l 291 el
0°0 3°c EXE) 0°0 60-5°E 0 0°3 ¢ 111 S 911 1°$8 ®°Cv €1 . 3 5S @1 291 Gol
2¢0 a*o 0°0 0°3 0°0 3-309°2 2°0 2€ OIE OE ¥IE 0°2€1 9°¥S 9°CZ ¢ & €1 6 ¢91  GSI |
0°0 0*0 0-0 0°2 0°0 23-3zv°2 9°0 9¢ ®1€ &2 11f 2°Sel €°1S 3°6Z © 0 21 6 291 asi
0°0 2°0 0°0 0°0 0°C 2-385°-2 0°3 ®£ O1E€ 82 0% 9°2€1 Z°%8v 2°62 ¢ ¢ 11 & 291 asl
0*0 2°0 0°0 0°0 0°0 £3-35e°1 T*2 8¢ SOE 92 +0¢ S*6Z1 €°Sv ¥°66 3 ¢ Ol 6 291 GSl )
0°0 00 0°0 0°0 2¢0 ®3-325°%6 0°0 Of 10f S2 00Of 0°921 2°2v 9°.6 ¢ O & 6 251 asi
0°0 a°¢c 20 0°0 6°0 93-39C°9 $°0 82 (62 £2 262 2°221 w°Iv .°16 0O 23 B 6 <91 QS
0°0 o°¢ 0°0 2°0 0°0 8)-300°2 J°C 92 ¥62 22 %62 2°BI1 v'vf £°S6 (L I 4 6 291 WSl !
0*0 2°0 2°0 0°0 0°0 ®I-3t12°1 0°0 vZ 062 02 16¢ c°¥1l 495 6°66 T O 9 6 291 GCol
0°0 2°0 0*o g°0 0°c 83-312°1 9°0 22 ¢BZ @1 982 1°J11 ¥°SE €°¢Cl > & S 6 291 Sl
0°0 ER 0°0 0°0 0°0 @1-3t1z°1 0°0 91 242 21 622 1°86 1°%€ 3*911 ¢ 0 2 6 291 Csl )
0°0 2°0 2°0 0°0 0°0 @3-312°1 ST 6 192 9 142 S°LE ¢°SE 16521 ¢ O 55 8 291 dSl
0°0 0°0 0°2 0°0 0°93 ¢2-32€°9 d°C & ®f SE £ 9°911 1°36 6°%E € BY 3E ¢ 291 awl
0°0 2°0 3¢ 0°0 0°0 23-31z2°s J°C Sv L1 oE 6GE 2°8<i 6°cL B°%v L we £ L 291 vl )
EXE! cec 33 0°2 C*0 £H-3se*e 3°0 €% ® € SSE £°C€l 3°iz I'1S L &% 9€ 2 231 Gul
20 3%0 93 2+0 2°0 23-351°% 9°0 1v 1 €€ 1St €°YEl £°%9 %°9¢ L Bv St & 291 Gel
0°2 2°0 2r0 0°2 0°3 23-31€°; 0°3 2% SSE 2€ vt £°2tl €°29 £°19 ¢ 8y wt £ ¢91 cul )
00 2°¢ 2¢0 0°0 0°0 23-362°¢ 0°) 6f 6vE IE €¥€ €°2€1 2°6S 3°9% ¢ &% £f £ 291 Gvl
0*0 3o 30 2°2 0° 0 2-322%2 0°3 L ®%F OFf OVE C°2E1 9°¥S S°0L C &% 2€ ¢ <61  Col
0*0 a*c ceo 2°0 J°0 3-352°2 0°C SE O®E 62 9ff I1'SETV 2°1S &°w2 & 6% 1€ 2 291 vl )
2°0 o°c 0°0 0°0 9°0 23-306°1 2°C w€ SEfL 82 2€¢ 9°2ET 1°6v 1°6Z G 8% 0f ¢ 291 Gwli
0°0 2°¢ 2°0 0°0 0°0 23-32v°1 9°3 8¢ 1€f 92 62€ S°521 2°Sv  E€°EE€ € 8% 62 L Z91 Cel
0°0 2°0 0°0 0°0 G0 23-321°1 G*0 J€ .2f SZ 92t €°G2l ©°2¢ S°2& G 6% 82 £ 91 A¥L o )
0o 2°0 0°2 0°0 G*0 83-390°% 9°) §2 E£2Ff £2 22f 2°221 £°3v 9°16 ¢ BY 22 & 291 Cwl
0°0 tec 3% 0°2 9° 3 83-3ve°e 2°C 92 61E 12 6If 2°all 2°F¢ £°Se G 6% 92 ¢ 291 Gel
o*o svc 3°2 0°3 9°0 §I-3z2°1 2°2 ¥2 SIf 02 OIE 1°wll S°SE .°66 & 6% 62 & 291 cwl )
2°d 0°0 2°0 2°3 0°0 @3-312°1 0°C 22 21€ @1 €1€ C°211 &°Sf ©°"€31 C 8% v2 4L 251 Gwl
o°o s°¢ 2°0 2°0 2°0 23-361°2 9°C 2v 6S SE QO 6°S1. 3°26 2Z°9E 95 SS ES S 291 Gfl
0°2 3°0 0°0 0°d S°C 22-3£2°% 0°C S¥ 9% ¥E 92 ©9°GEl §°I5 1°2v & S5 25 S 2931 cCil )
0°0 2°0 0°0 0°0 2°0 23-361°¢ 3°2 €% € wE 22 €°Ifl v°fr 1%6v < S 95 5 291 GEl
3°0 2°¢c d°5 0°0 3°3 43-3CS°w 0°5 v 62 £€ €1 S°SIT I°S9 3°tS < S3 55 § 291 Cil
0*2 2°¢c 2°0 3 5°0 43-386°% 0°) O 22 2€ ®1 ®°sil 3°L¢ 4°55 < S6 S S 291 Gl )
2%2 a°c 0°2 2°0 30 21-39%% 2°% 6f 91 1€ 01 C°kEl v%€S wes [ SS £S5 S &91 Gl
93 3¢ 3C 2°0 cec z3-311°¢ 2°C L€ 11 Tf 9 H°LEl L°SS 6°6% ¢ SS 25 S €91 CEl
9°2 2.0 2°0 2°0 2°0 23-38%°Z 3°c 9 9 62 T €°SEl £°Z% £°f¢ -5 55 Is S 291 Gel )
0°3 3%0 30 0°0 9°C s3-3S2°2 2°2 ®E 2 82 6SE Y'EEtl C°E&v S°22 L 55 05 S 291  GEl
0°0 c*c 2°0 0°0 3°5 23-3e2°1 d°l Z  2LSE€ L2 SSE S°GEl 16 :°1¢ L S5 8% 3 <29l Cel
6°2 zes 2+2 ERE] teC 23-3¢i° 3°2 1€ €SE€ ST 25f 1°.El i*i® I°3c L SS s & 291 Cit )
0*2 2°¢ 2% 2°0 3°3 8)-385°= S°2 62 S%E wZ 6vE £°I¢1 £°I% t°le oS¢ 4% S 291 el
2°9 sec 3°0 0°2 Z*2 Bi-3Ck°w 3°C Lz S 22 SYE v°5K1 :°%i Iwe °  SS 9% S 291 Qgl
00 sec 35 0°0 G°C §)-3SE°1 J°2 €2 29t 02 2ve *°SIl =°S¢ i*Be I 36 St S 291  Cil )
92 sec z°c 2°2 i°c @d-38£°1 i°C £2 BEEf 1 6ff U1l 3°SE #»°*2ll .  S& we 5 291 Gel
coc cee 2°3 0°0 e ¢3-396°. J3°C 9v S8 SE °¢ G°SIi I°I6 <°if <1l £3 8l v 291 czl
92 Se0o hso 2°3 0°¢ £3-3Ce°% 2°C 9% wL € 1€ 4°£21 2°Z6 i*iv o £S5 4l v 291 ozl ’
g°d a°c a*3 2°0 2°0 2)-3%1°3 2°C0 % €9 ®E 2% I°1ii S°YL ses L £S5 91 w291 =zl

)

2°53dl  2*e3cl  2°¢3al  2°63a1  2°63c¢l  2*eIel  Zt€zcl vl eI %1 vl 1°53 1°Gs 1%z i w1 £1 €1 vl v wl
vocez visee vCEER vozel v0 oSl viegl $ISEl ¥ NI AYTI NCT OMY €47 Suv LY S kM OAYC b CON
sed O¥YC  1¥dS  SEZ MRS rwa 1nS ¢ Nh3 )



o*o 0°*0 0°0 90=31€E°1l 80=-3L vy 00 0%0 2£ 6f 1€ SE E°9¢1 wegs 1°%2 © vy ¥ £ E£91 Qle
0°o c*o 0°0 90-320°1 BO0-3IE°E 0°0 0°0 9€ v£ 62 1¢ 1°YEl £°0S v°@2 O Yy £EE £ £91 Ql2
0*2 o°0 0°0 20-3v2°s 80-38v°2 0°0 0°0 v£ oOf 82 ©2 £°1E1 9°Lv 9ge°2g o v 2E £ €91 Q12
0°0 3°0 0°0 20=-316°2 80-328°1 0°0 0°0 2E s2 2 ®2 1°6821 0°Sy B°98 o Yy IE £ £91 Q12
0°0 3°0 0°0 9°0 80=-381°1 o°0 0°'0 1£ 1 &2 12 S*°%21 6y o°06 ¢ vy O £ £91 ate
2°0 c*0 0°0 0°) 6C=-36L°S C*°C 0°0 62 241 %2 &1 4°Cel1 B°0vw 0°s6 L %Y 52 £ €91 ate
3*d o°0 c*o 9°0 S50-ws5°f o°c¢c 0°d 22 w1 22 ¥l 6°911 2°6E 1°66 ¢ »Y 82 £ g£91 aqi12
o°o 0o°0 00 0°0 60-U5°¢ o*o 0°0 S2 01 02 11 6°211 G°uE 1°go1 C ¥v L2 £ €91 Qi
0*0 o*o o*0o 0°0 60-u6°C 0°0 0°C €2 9 er R 0°501 1°2€ 2°201 ¢ ¥y 92 £ £91 Gle
0°0 [+ ] ' 0°0 90-384°F 20-391°1 o°C 0°0 vy 26 ®E 18 ©°0Fl 9°GL 64 < 6% 6S 1 £91 gqoz2
0°0 G*o 0°0 90-382°c B80-X6"6 00 0°0 EvY 68 ®E 2. O9°9El D°32 E°fS < 6% 85 1 ¢g91 age
0°0 c°0 C*0 90-321°c B0=-3ws°:2 0°¢C 0°0 2v 28 E£ £ 1°2£1 v°S9 6°8S § 5% 45 1 €91 G@o2
0°2 ce¢c 0°0 90-392°2 R0-3W2°2 0*0 0°% 1v 94 €£ 69 1°3¢1 £°19 L°E€9 ¢ bY 95 1 €91 cl2
0*J J°0 0°0 90-3v0°Z B0-395°¢ ¢*0 0°0 6E 12 2E S9 ({°GEl 9% €£°69 - G €5 1 £91 Q42
0°d J3°C 0°0 90-3v£°1 BO0=-08°w 0°0 0°0 8¢ 99 1g 19 E&°9F1 £°¥S g°22 o 6% »S 1 £91 GC2
3°2 3°0 0°0 20+-368°6 B80=-326°¢C J3+0 0°0 9¢ 19 O0f ©S §g°vel 1°1g 1°24 3 6% €S 1 £91 qoz2
o*o <2+ 0°0 £0-309°9 @O=-3Ii°¢ 0°0 9°0 S€ 95 B2 s Z°2El £°8v £°lg < 6% 25 1 E91 @2
0°0 ¢°Cc 0°0 20-315°2 30-3|v°2 0*2 0°0 €E 2S5 42 1S (°621 9°Ge Ss*°se ( 6% 1S 1 €91 Coe
0°0 o*c 0°0 9°0 80=-312°1 o°C 0°0 1€ Bv 92 v Gc*°3z21 £ote 9°¢es o 5% 26 1 €91 Goe
e R 2°0 3°9 3°0 60=-W2°@ ¢*o 0°J3 62 vv 2 wv Ee°121 c°iv L°E6 6% 5% 1 €91 GG2
o°0o %0 0°0 0°*) 60-325°¢ c*o 0°0 22 0% 22 1v 6°L11 S°6f 66 S5 @v 1 €91 Goe
0°d 3°0 0°0 £40-328°S 8J=3Ivi°C 0°C 0°0 SE £ 62 08 C°EEl G*°6v s*C6s . ¥S 21 3 e91 G61
3°0 0°0 0°0 240-352°1 80=-359°2 G0 0°0 EE B2 22 ¢4 6°521 £°9v 24§ - *s It 0 €91 g6l
J°0 0°G 0°0 9° 80-392°1 c*0o - 0°0 1E %2 92 f£4 S°921 B°Ey £*GE < ¥S 01 0 €91 Got
0°0 c* o 0°0 J°0 50-394°2 o* ¢ 0°0 0€ 22 ®2 €L €°z21 4°1v S$°é6 o ¥S 5 0 €91 Gol
0°d 2°0 o°0 3°0 60-323°9 0°0 0°J €2 99 €2 49 (°611 3°E G©°*°9¢ - ¥S 8 0 €91 Jgol
32 o°o 0°0 0°0 60-315°¢ 0°*3 0°0 92 £9 12 %9 2°S1l £°ug 9°CC 1 ¢ ¥S L 0 £91 cel
0*0 2°C 0°0 0°0 60-325°€ 0°*0 0°0 61 25 91 S5 2°zol 1°9¢ L4211 ¢ ¥S ¥ 0 €91 @61
o*0 2°0 3°0 20-329°2 80-359°2 0°0 0°0 €€ %01 22 251 &°€21 2°9v 1°ve¢ ey 1t 22 ¢91 asl
00 3°0 0°0 J3°0 80=-312°1 0°0 0°0 IE 66 92 66 S°921 L°fv 2°Ge S e¥ Jt 22 é91 el
s 2+ o*o 0*0 9°) 6C=-3v5°, g*g 0°0 62 S6 92 S6 €©°221 9°1v €£°2¢ ¢ v 62 g2 e9t Gel
0°2 J3°0 0°n J°0 60-35°¢ SAd 0°0 82 26 €2 26 6°311 £°6¢ v°9& g% B2 22 291 Gsl
J3°0 J°¢C 0°0 0°3 60-3¢6°¢ ¢c*o 0°0 92 8% 12 €€ C°SIi {°Bf S*Col ¢ €% 12 22 291 <Gsl
0°0 J3°0 0°d 0°0 60-325°¢ 0°¢ 0°0 €2 »8 61 98 C°lil O°4f S°vil o 2y 92 22 291 Gs1
0°¢C J3*0 (<) 9°*0 6C-Aus°E S C 0°0 241 ®vL 91 24 w°65 Z2°9g 9°911 ¢ ev E2 22 291 sl
0°2 0°C 30 9°0 6C=325°¢ ceC 3°0 C1 S9 @ 69 Z°5t L°€E 9°wei o ey L& 22 2Z¢ol Gel
3°9 o°¢c 3*d J3*3 60-3US5°F ¢*g 00 ¥ SS 1 < GelE  L°ve  2°Cel cy ¢1 22 291 a@sl
3°2 3°0 0°0 90-361°1 BO-3WGeg GeJ 0°0 SE SEV 62 2E1 1°vEl 2°3 €2 B 4S5 2¢ 2 291 aQu1
0°3 2°0 0°0 £0-328°3 23)0-38v°2 - €°0 3°3 ve 1€1 82 621 €°181 €20 1°2¢ < 45 1S 92 ésl G4t
3*0 3°0 0°0 80-328°S 3 3-328°1 [+ hg 0°C 2€ 221 92 321 1°821 2°vv 2°9g 3 ¢35 IS 2 29l [V ¢
0°0 3°0 0°0 0°) 83=363°1 3°¢C 0°0 JE E21 S2 221 S°e21 ve2e veie 4S S5 22 291 cét
J°0 <2l ] 3°0 3°C 6I-As°g [ohdke] 0°0 62 511 £2 611 £°321 £°0v  S®we s +S 3% 22 261 dei
a°o J°¢C 3°0 3°3 50=325°¢ gz 0°0 92 SII 22 911 ¢°*911 3°sf Scet o 4S 4% 32 251 Ct
0°0 J°0 o Rgie} 0°0 60-315°¢ Rl s S*C O ¥C1 91 Sl E°vl1 S°GE 9ezpy LS ¥% 52 291 Get
3°0 J°¢ [+ R} 0°3 s6C-325°F c*c J°0 €1 S6 Ol €66 c°ce &°9¢ LT-T-8 S LS 1% $2 91 CGud
3* G c*C 3°0 0°3 6C-325°¢ ce¢ 2°3 ¢ S8 26 4°vE Z*1Y s°c°wg1l - ¢3 EE 2 291 Gzt
0*0 J°*c 2°9 J°0 5I-315°¢ 3°< a°0 ¢ S¢ 2= 28 €£°8L 9°Ev 0wl - 4= 3£ T2 %1 Gut
0°d g®o 0°0 9C=35)°1 83-WwI°g (<R ] J°C 92 291 62 6S1 <°vEl £°55 9°9+s o s &1 61 291 usl
0°2 s*C 9°0 20-328°S 30-Wwi°; $°Q0 0°0 ¥£ 2S1 82 SSU I°2E1 C°tv 6°Je O < 21 6l ¢Sl @9t
0°J 30 Q*d J°) 8C=-351°2 se< I°2 2 ES1 L2 2S! €°321 i°cy I1°se ¢ < 11 &1 291 @9t

2*63al 2% €3¢l 2°€3al €°63al 2% 63d1 263l Z2°63a1 vl v vl vl 1°3 5 1°64 1°32 »1 €3 £1 £31 w1 cy vl
v{o62 vy 9e2 v0eE2 vo2ol v3 61 vietl visel AV NDTY AV NST O 9vy LY ChAY LY S m M AYA N * Lk
sa8l Ove A¥3JS Sed NGRS ) ¥ 4AmS ¢ ANho

3G



o*0 0°0 0°0 9°0 80-312°1 0°0 0°0 2€ 262 92 182 2°921 2°vv S°66 6S 11 o1 £91 ase
0°0 - o°0 o°o 0°0 6C-AS5°E 0°0 0°0 CE 842 S2 822 9°221 2°2y 4°c6 G 6S 21 01 91 g@se
0°0 9°0 0°0 0°0 60-316°¢c o*0 0°0 €2 42 €2 S22 6°3Ll S*Iv 2°6 [+] 65 6 21 £91 Gse
0°0 9°0 0°0 0°0 6C-3u6*E o°0Q 0°2 92 Jz2 12 24z e°9ll 2°6E ©°101 [ 6S & 21 £61 ase
0°0 0°0 9°0 20-399°% §:-359°2 0°0 0°C 9¢ L1If 62 SIf S°TEl €°6% ©°62 o 9 #£ 8 £91 uve
0°0 neo 0°0 £0-3Sw°l §C-3S1°2 0°0 0°3 %2 £1£ 82 11 S°O0ET1 2°2% O°wve O 9 € 8 £91 ave
9°0 o°o0 o°0 0°) 8C-36S°1 0°0 0°0 2€ 60f &2 ®0E £°221 8°vy ¢°Ge  C 9 2f v £91 as2
o°0 00 0°3 9°0 S0-311°1 0°0 C°0 1Z SOE SZ iE £4°C21 2°2v £°26 G 9 1t 8 €91 G2
o°0o 2°0 0°0 0°0 60-3L6°F o°0 0°0C 62 10€£ w2 1GE C°221 6°0% £°96 o L 0t ¥ £91 use
o0*o d°0 o°0 0°0 60-3US*C 0°0 0°0 22 462 22 ©62 1°911 v°6f +°001 o 9 62 8 £91 Gwe
0°0 0°0 0°0 40-345°L BO-WiI*E 0°0 9°0 9€ E£9E 62 JevE S°CEl B°6Y 2°62 G ¥S €S 9 £91 (¢} 94
0°0 0o°Q 0°) £20-315°2 EC-Wv*2 0°J 0°0 »¢ BEE €82 9ff G*SEL (°2% 6°EB O *S 29 9 €91 GEe
o°o o°o 0°92 9°0 €C=-3v°1 0°0 0°¢C 2t VEE 22 EEE £°221 2°vy J°#e  C v5 1S 9 €91 Gt e
J°0 3¢ 22 9°2 3L=3€3°*1 o*o 0°C L& OfE S2 JEE £°:21 S°¢v 1*ee ¢ *S 06 9 €91 Qg
0°0 J3°0 o°0 0°) 6J3-35°¢ 0°0 0°0 €2 92f £2 92f €°611 2°0v 2°96 { vS 5v 9 £91 cee
o*o o0°0 0°0 0°0 6C-3L6°E c*0 9°C ¢2 22€ 22 €£2€ {°Gll c*6f €£°0G1 C %S v 9 91 aee
o°o 0°0 0°0 90-3Ev°E 2C-UEC*1 o°o 0°0 9v €S Sf €€ 9°321 6°6L 6°tv 96 Ge s £91 cee
0°% o°o 0°0 90-36J)°f 2C=-33°1 o°o 0°C vv €% ®E 62 v°2il 1°ts 9°Qg S S 51 S €91 cee
9°0 o°o 0°0 90-325°2 ac-3uzZ*6 (34 0] 0°C €¥ O9f £ €2 &°S¢l 1°69 1°9¢ S ¢ 8l & €91 cCee
0°0 3°0 0°C 90-392°2 3IC-319°2 cee 0°5 1y €2 g€ 1e ¢*LE1 L9 *19 ¢ 05 21 S €31 «¢ee
o*0 2°0 0°*l 90-3¥2°2 €C~362°9 o°cC 0°C Ov 92 ¢f L1 Z°¢El £5°6S €°CYy < S 31 & €61 Cee
o°o 27¢ 0°0 90-398°1 3C-30&°*S 0°0 O°C 6€ 31 ee €1 LeEl E°96  £°324 ¢ 95 S1 S  £9%1 Gee
0°0 0°0 0°0 90-3BC°! BC—-ZLv°w o°o0 9°0 2£ €1 0 6 1°9€1 1°¢S  2°9e O S v1 5 £9! ace
0°0 o0°0 0°0C ¢G-3£2°3 3C-I°E o°o 0°0 9¢ & 6 9 €°Eel 1°0s D2°62 SS £1 S £91 Gee
9°0 o°o 0°0 203-320°% ES-369°2 0°*0 0°QC v ¥ 82 & CPIEl v°2v Z°fe G 3S 21 s €91 c2e
o d*0 0°0 20-=35%°1 8l-3G1°2 o°0 0°0 2 C9E L2 6SF s1°221 £°ve  £o28 < 9 11 & €91 G2
2°9 ceo g°0C 9°d 60-3U2°6 0°0 0°C 1€ G6Sf S2 GSSE 2°w2l L4°2v G°i6 C ¢S 01 S €91 Gee
o°o o°o 0°0 O0°0 6C-US*E 0°0 0°0 €2 2SE ¥2 2SE +v°C21 £€°0v 9°Ge ¢ S 6 S £91 ee
J9°0 0°0 2°0 9°0 63-35°¢ J*0 0°0 22 6%E 22 6¥E S°SIl 2°€f 9°6e ¢ i@ S £91 Gee
0°d J3*0 o°o0 9°) 5¢-US"¢ o° o 0°0 S22 ¥%C 22 99f <°21ll Z°Bf 2°£51 ¢ 6 ¢ S g91 Ceé
0°d o°o 0°0 0°0 6C-S°*°E o0°0 0°0 €2 19€ 81 E%E 2°5C1 2°2€ 2°251 ¢ 96 9 S f£61 @22
2°0 o°o 9°0 2°0 8li-318°2 0°0 0°C £ w96 Sf e 1°211l J°06 2°1¢ 25¢ v £ € €91 Gil2
o°o 0°9 0°0 9°0 80-318°¢€ 0°9Q 0°C £v %6 Gf J2 9°211 C°06 5°2f 9ff 1i £v £ &91 cCi12
o°o o°0 0°9 0°0 8C-326°" c*0 0°C w» %6 SE €5 .°211 2°C6 L°2E vwig e &v & 91 Gle
[o Rl +] 0°0 o°¢c J°0 €C-3W|2°* 2 0°0 C*s v %6 SE£ €9 I*E€11 S°0€ S°2f 262 11l ¢v £ €91 Gle
3°0 0°o G°d J°3 ¢0-3511°1 o*¢C 9°C 9y %6 SE EI wegll J°: 6°CE (221 €% & €91 [ 4
o°o o0°0o o-C 90°) 4Z-340°2 o°0 0°0 Sv €6 SE 25 °cll :°G6 l°gg 4% 15 2v £ £91 [s] 4
o0°o0 9°0 3°% C®d ¢i=3vleg oeC 2°C S £6 SE 49 I°v11 $°06 E£°€€ vE2 1v 2v £ £G1 Gle
3°0 o°o Jd°0 0°C ¢C-%&I° c°0 A°C S» &6 SE 99 *°9ll T°06 9°FEE CL2 If 2w € £61 di1e
0°0 0°0 oG %2 L0-0E°S 9°0 0°0 G €6 SE 9 E£°vll C°C6 6°tf G 1 1E 2w « £91 cie
0°0 o°o 0°d 0°0 248=345°¢ 0*0 0°2 3% €6 SE£ &9 1°S1Y C*°0€e 2°v€ 251 11 2% £ €91 Gtle
0°0 o°o0 o Ilie] 3°3 Lc-312°2 0* 0 J°0 6y €6 SE 3 ‘311 J°%€ S°vE €1l 2e¢ £ ©9l1 ci12
0°2 5°0 3° < S°3 ¢l-36w~e 0°0 J°C 249 €5 SE E£% £°311 1°C6 E©°ty L ¢ 1w & £%1 Cte
P | o°0 9°< . 0°C 24<=-3Cw»e2 G*°C 0°C 2+ &6 SE £6 Z°311 L°Ceé i°seg G4 I Iv ¢ £S1 C12
0°d 9°0 0°0 9C=36v°E 22-51v*} 0*°0 0°0 G2 64 SE €S F°G2i L°l8 6°2y . ¥® v £ €91 cle
0°0 o°0 0°0 90-392 *¢ L=363°1 o*C 0°C ®% t9 g CC f£eig | &£°€2 6°6v _ sy 6k & £91 cie
3°0 c*c 9°0 99=-358°2 50-3C1*6 0 c 9°C E¥Y 22 ®E IS S*3ELl 9°89 e°cs vy Bt £ 91 Gle
0°d c°0 G°C 9C-34v°2 €C—-Ws*e geC 0°C ¥ SS TE «v ES°2£1 2°99% Gesg o »Y LE & 91 cié
0°d 9°0 0°0 92~-381°2 5L =-3e2°93 o*o C°3 Cv =» CE E£% g°EiLl <°¢ e*s9 < *Y 9 £ £91 Cle
0°d J°¢C 0°3 93-36L°1 FC-K1°S 0°GC C®J) €E o 28 wmf %261 L°9GC  L°89 C ¥% 3¢ £ ¥l Gie
2°63al 2°63al Z2®°€3at c*63al c*€&3al e* 63c’ 63al sl vi i =l 1°34 1°G4 1°G24 =1 €1 &1 £1 o1 &y w1
v0o62 vo9e2 vi8EeZ ¥ieel LacheioR vosel LA 'R-TA A7V N3 LY NCT 9Ne DNy Ny ATy S m km AYC N °CN

SET Cw{ A¥DS S&C [ 313 () % Ans C i

31



Ol=34L£°F 2°0 01-320°1 O1=-3¢6°1 80-315°1 0o*0 0°J S 0f£2 2¢ 102 2°2%1 C*06 £°221 1£1 9 J€ & SlI2 N2
Ol=3LE°F 0°0 01-320°1 OI=-3v6°1 0*0 c*o 0°2 GE OEZ 2€ 102 2°2v1 0°0&6 €£°421 621 Sf Of & SlI& Ne<
Ol=3viefE 0°0C O01-320°*1 0¢0 &C-3Ig° 1 c*0 0°3 S£ 0f£2 2¢ 1C2 £°2v1 D°06 £°£21 921 o€ 0f & SI2 Ne2
Ol1=-349°* " C*C 01-320°1 OI=-3ve"l 0* c*°o 2°0 s£ DJg2 2¢ 102 £°2v1 0°C6 2°221 g1 £¢ O£ € sl nEe
01=-319°S 0°0 01-390°2 D1=-3v5°1 c*2 0*o0 0°0 &£ 0O€2 Z€ ICc £°2%1 0°C6 2°421 ¢l 2 2€E 8 Sl12 AE2
Ol=3SE°*S J3°C 01-390°¢ 3°*0 85-315°1 0* ¢ 0°3 st 0£2 2¢ IC2 »°2%1 0°06 2°%4cl £11 1t O 8 Sl NB2
60-389°1 0°0 01-321°9 0°0 o°0 [+l +] 0°C SE OE£Z 2f (2 v°291 C°U6 2°421 SIT CE LE € <12 Ne2
60-32€°€ 0°0 J21-2B1°6 01=-3v6°1 80-31c°1 o°o 0°0 SE£ 0f2 2¢ IC¢ v°2v1 0°C6 1°221 211 62 O£ 8 SI1Z w82
60-3%2°*S 2°0 60-3¢£°1 OI=3v6°1 c*0 c*o J°C S£ 0€2 2f 102 v*Zvl 0°C6 1°221 601 62 0E & Sl12 N62Z
60-3S8° ¢ 0°0 6C-3£9°1 J1-3@B°L 80~-31S° 1 0*0 0°C Ss£ 0E2Z 2€ 102 <°2v1 C°G6 1°221 41 22 2£ € S12 Ne2
80-310°*1 0°C 60=-3£2°T1 Ol=3v5°] o*o0 0°o 0°0 SE 0Of2 €€ 1C2 S°2v1 0°06 C*°£21 #31 92 € & S12 NE2
80-320°1 0°0 60-3€Ev°1l O1=-3v6°1 20°0 0*0 J°0 SE 02 2 0C2 <°2v1l O°06 0°%°4cl ISV 6¢ S 8 S12 ANE2
60=-388°89 2°0 60-321°1 Ol-3v6°l 90-315°1 o*% ¢l Sa CEZ 2€ (22 97°2v1 0°0€ 2°.21 we 92 GE & 612 aN&2
60=311° £ 3°0 60-320°1 2°3 3*°0 0°0 Jd°C s¢£ 0g2 2t Sl 3*evl 5S¢ 6°321 96 w2 CE£ &€ S12 11ee
60-368°S 0°0 01-381°6 01-3v6°1 2°0 G*°o 0°0 S 0Of2 2¢ t02 9°2%1 C*°06 6°921 £ 22 %t & S12 Ne2
60=-3€€°S C°0 01-361°6 01-d6°1 2*°0 c*0 0°3 SE J£2 2 502 2°2vl (L°06 6°921 6 12 3¢ & Sle NE2
63-398° ¢ 0°0 01-391°8 S s 0*9 0*0 J*0 SE 0f2 2€ C02 4°291 0°C6 ©°921 .6 O i &8 St2 N2
6J=-36€°Y 0°0 O1-3%1°L Ol=-395°1 o°0 c* 0 0°0 SE 0Of<Z ££ CTZ £°2v1l $°06 H6°921 v €1 0£ € 612 A2
60-380°v 0°0 01-321°9 21=395°1 GO-315°1 G*0 S°l St UEZ £E I{Z £°cvl C'JU6 8°921 28 ®Bl Lf & GSiZ ANeg
60-308°¢ 3°0 C1-301°S 01-396°1 o o] o°0 0°C 9t Cte?2 t£¢ vig E*Zv N L °C6 £°921 ¢4 L) JE B Sle e d
60-32G°¢ C*0 C1-331°% J2°0 9° 0 0°C JI°C 9€ Ci? £¢ LCE 291 06 £°921 G4 91 L€ & S12 nee
60=-342°¢C 0°C Ol=3wl°*e [+ Jde ] 0¢ 0 0°*¢C S°C 98 0€2 £€  JiC €°2v%1 J°C6 £°921 f2 Sl Of & Sl2 Aae2
6J-3%6°C 0°0 01I-380°"t CI-295°] €C-315°1 0*0 0° < o¢ 1E2 €€ O32 €°2¢1 02°C6 9°921 CL 91 I 8 G &  ~e2
60-3£9°2 0°0 C1-380°y 2°2 c°o c*o C*s a¢ 1€ €€ JC2 €°2%v1 U°L6 9°921 €3 €1 U & G112 AN62
60-312°y 2°0 01-390°¢ o2 % Cc*o C*0 9¢ 1€2 €€ (Ce 1°€Evl C°C6 9°3921 8% 21 CEf & Siée NBZ
60-351°2 2°0 01=390°¢ [+ R 2¢0 (R ] 0°0 9¢ 1€2 €€ € Z°twl 0°C6 9°921 ¢% 11 CE v Sie b4
63-390°2 0°0C 01-390°E O1=-3¥v5°1T &C~-3I1G°*1 00 0°J ©°¢ I£E2 €€ 6€1 (*¢tv1 0°Ce S°921 &S 1 Ce w S22 Anee
[+ +] o°0 0°0 90=36v°*tE LC-352°1 0*0C J°C 9% £9 S¢ 2% €£°S<l £€°18 S°te O < ev v WSl g2
c°0 2°0 0°) 9C=32°E LC-W1°*1 00 0°0C S¥ £S5 GSEf 6BE S°lfl 2°vs 6°LS o g E%¥ v w51 el
0°3Q o°0 0°C 9L~-3%8°2 8C-3C3°*6 o*¢C J°C v SS9 SE wE €£°3¢tl Z2°69 1°95 < c Cv % 991 e
0°*0 2¢0 9°0 9J2-329°2 € -3I¥5°L c*°cC 3°3 €9 6€ W$E €2 v°Lel [°%9 11 < ¢ v v 991 oQu2
o°o 2¢0 0°0 90-36& *2 BO-3Iv5° L 00 9*3 cv Zf E£f S2 t°3f4 2°19 €&°SS ¢ ¢ L%t 99l (g2
0°0 2°0 0°0 90-3€5°1 BO-362°9 o*¢C J°C Cv L2 €€ T2 Co°GEL €°215 9°)s ¢ St v w51 Gu2
c°0 5°0 J*) W-3¢2°1 80-362°9 o*0 G°C €E 22 2¢ Tl €°9f1 L°9S L°ws L 2 JE v w9l cCu2
0°0 3°0 3°2 L0-31E°*S GC-2m1°y ¢ 0 9°L &2 21 1€ =1 €°9fl €°16 C°ts ¢ 2 4Lt » 951 el
20 S*¢ 0% 40-399°w 3C-F1°E ce°cC 32 ¢ 21 3 Sl i°2E1 w'ey <C°te o € 9t 7 v&l el
0°0 seC 95 S FC-37l°E c*o 3*. GE € 8¢ < e*Hbcl P *uw vedic < <€ =t 9 w9l (s
[+l +] 20 °z . 3°C 9C=-avl*E 0°¢ 32 e € L2 € £*=2l J*'sY 5°le ¢ e %E % wSl Ceé
c*o 0°9% 0°0 90-392°¢ 0* 0 c*o0 0®2 3v 64 SE €% C(°T1El -°Ss 9°s5v L 2 £ wol (92
o°0 [+ 1.4 7] 0°0 93-315°2 2*0 0°0 0°Z vy Te SEf €€ ¢°*9gl £°66 g°SS C LS 1T &« 991 Cs2
0°0 c*0 0°0 99-36f *2 J°0 o0°C 0°C &e® #9 ®f S5 c*til §°SG  9°C9 ¢ LS 3 e 951 coe
oo o Il " c*0 9c-31Z°ez 2°0 0°0 0°l 2% @S ®f IS 2°c€l 2°19 2°5y 45 5 2 991 92
J2°0 °0 S 9l -3E3°1 PR} c*0 93 2 £ES €€ <LV I°=e b 2°6S £°59 < ¢S € 2 %91 (9c¢
0°2 30 3°90 93-3W2°*1 <* 3 ce°o0 C*l 68 v Q£ £ L%¢2f1 1°Gg [ 9h 23 < LS L& 2 991 C9¢
0o*o o°0 02 ¢2-3vv 2 c*d c*0 > BE £V L § S 1°GS€l 2°:8 w°ss ¢ tS 35 2 %9l (92
0*0 S*C 3°0 £43=-Kv*) <0 C*9 %0 9€ @c < Ce o°Ctl 9°6v 9°2¢ - LS S€ 2 951 g92
0°0 c°0 Q3 4C-3€E€ 2 ] c*¢ 2°2 S £k 62 2i £°€21 Z2°%°%v ©°9% < tS 95 2 %91 &2
e e} 3°0 <9 3 3*2 o+¢C 3°% I 322 92 SZ £°221 vty 3°G6 2 L5 €5 ¢ *S1 Q9
o0 [ ] 9°2 20-399°y Rl-3Ev°e2 c*°¢C 2 st 162 62 B <4°cel S°6v c£°lg 66 £l J1 €91 Cs¢
0°0 Je¢C 2°) 63-315°2 Bl-I4d°¢ 0°0 3°3 ®E 982 €2 Sfc 9°621 S°Iv e °SE < 5% 21 1 91 (s2

2°53d1 2°63c¢! 2°€3al 2°6 32l Z2°€3d1 2°® 63al 2°€¢3a1 vl vi >t 1 i3s3 1°94 1°93 =1 £t il vl 2w w}
v2062 vC9e¢2 vCEEZ 3261 v0%51 YOSETL viscl A¥ T NG AV NS DN OnY TNy 10 € m o~ AYC N A

SeC [y B4 4¥DS SRC r1.S MY L Ant C N

4]
-

32



2¢0
0°c
00
2°0
0°Q
c*0
o*0
0°0
0°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
0°0
00
o0
0°0
00
0°0
0°0
0°0
00
0°0
0+0
0°0
0°0
00
S*0
0°0
0°0
[+ ]
0*0
30
v*e
0°0
0°0
0+0
0°0
Ol=-3.£°FC
Ol=34F°€
O1=-32£°F€

2°5301
v3062

0 1=322°*2
01-38S°y
01=-32c°*S
Gl1-388°S
o1 ~-381°¢2
60-308° ¢
60-369°2
60-390°¢
60-302°*1
0l=-392°y
01 ~30vey
O1=349°¢
03-35¢°2
O1=31v°2
Ool=3g1°2
01-392°1
0l=3€5°1
O1=-3vv°1
O1=-36&°*1
3°0
o9
[ 3
0°a
3+0
o*C
o°o
0°¢C
0°0
0°0
3°0
o°¢C
90
0°0G
J3°0
0°0
3°¢C
s*C
30
c~3
<*0
G°C
3+C
23S
2°0
2¢0
<*¢C
<°o0

o°o
0°0
0°0
o°2
0°*C
20

~re
-

90
2°0
9°3
3°0
0*d
cec
0°0
[ ]
a°%
0°0
S*3
o°c
3°¢C
c*5
<°C
o s ]
2°3
el ]

3°2

10
.
o

DOOOOVLUOULOLUO POO OO L L
. L]

CLUOLNOOVLOHOOODOO OO O

2°3

S°C C1-322*1
9°C C1~-320°%
8°C J1=323°1 S1~-3¥5°]

c*63al
vo9e2

2°¢3cl
viee2

0°0
00
0°*0
0°0
00
0°c
2°0
o*n
0°0
0°0
0°0
0°0
0°0
0°0
0°*0
2°¢0
2°0
0°*0
0°0
c°0
0°0
0°0
0°0
0°3
0°0
29°0
0°Q
0°0
0°0
00
0°0
0°0
o*Q
o
09
0°0
0°0
02
0°0
0°0
0°0
2°0
0°0
02
0°2
0°c
0°0
2°0
0°2

2°€3dl
vlZ6t

0°0
0°*0
0°0
0°0
00
0°0
c*0
0°0
c° 0
0°0
2°0
J°0
3*°0
0°*0
0°*o0
0°*0
c°0
2°0
0°*0
40=380°"
40=-360° ¥
L0=-355*y
40=-3B9*9
90=3¥)°1
£40=392°9
L0-355"¢
L40-259°* 1
80~-355°9
80~-312°¢g
80~3wvs°*t
80=-3vs°1
60-369°86
60~-369°*8
40~-300°Y
40-3B0C* v
40-380°Y
40=-32S° v
4 0~-328°¢g
L0=3BE*6
40=-3B5°Y
LC=-326°2
40=-322°1
8C~-355*9
80=3v v
80-319°¢2
80~-3w2*1
50-359°8
80=3515°1
fe i)
0° 0o

2°63c1
v0051

0°¢c
0°0
0°0
0°0
0°0
0°¢C
o°¢
0o°0
0°0
o°¢
%*0
0°0
0°0
¢*0
0°0
o°C
c°¢
c*0
C*9
0°0o
0°0
c*C
0°0
0°0
Cc°0
c*0
c°0
0*0
o*C
c°¢C
oc°C
00
0°0
¢*0

c*°C
[+]ge]
GeC

2® 63cl
J0&xl

0°0
0°*0
fe Rgts ]

0°3

[ D ¢]
9°2
0°0
9°0
0°0
o2
0°*3
90
0° 0
[+ ]
2¢0
0°*90
0°o0
c° 9
c*o
0°3
[V ]
3°3
0°*3
0*0
0°0
0°*3
0°2
0°2
Se <
a2
0°*2
05

s Rk

1€

8z
82
L2
42
92
9z
sz
sz
ve
vz
€2
2e
ee
12
12

ce
e

1€
e
b4
4%
r43
b4
2€
2¢
L4
r43
r4
2€
1€
1€
£
2t
2¢€
2¢
t4

4%
ct
ct
2z
43
r4%
St
St

SE

vi
i@

112
2ol
881
481
481
481
491
491
481
931
981
981
981
961
981
981
set
S8t
sel
9ve
9ve
9ve
9v2z
9ve
9ve
9ve
ove
9vc
92
92
9eZ
ove
9
lee
122
1ee
142
1e2
1e2
ez
122
142
12
te2
1e2
142
142
otge
J€2
[+ 94

vl
RER Yoi |
S8C

€2 vez
81 s12
41 wl2
L1 w12
41 gi¢
91 €l¢
91 212
91 2te
S1 112
Sl 112
SI1 o112
St 012
*1 60¢
vl 602
€l 80¢
€1 802
€1 402
21 02
21 9¢ce
82 9u2
82 Su2
82 Sui&
62 vi2
62 t22
62 €42
62 22
62 <22
0f 122
0 0«2
J€ Cu2
0t 692
Ot 69¢
1€ 89
ez 10t
82 10f&
82 COE
62 662
6Z €62
6Z 862
62 862
62 162
vE 962
J¢ 962
fo 1 M -1 ¥4
ot w62
0E w62
1€ g6
L4 102
F43 132
t-4 1ce
*: vl

dv1 NSO

93 g

£E°90 1
4°801
4°111
c*111
9°011
1011t
9°601
1°601
9°801
1°801
$*°¢e01
1401
€*°9)1
4°S01
2°Sct
4°%01
c°vCl
€°¢0t
£°e01
6°121
€°121
oezet
ce*eetl
1°221
ceeel
ge°eet
veget
vezel
secet
9221
4°221
€*2cz1
6*221
[ A
ceeet
c*2<cl
1°2<ct
c®eel
e*221
vez221l
veecet
cegel
EAR -4
2°221
4221
€221
e*221
1°2v1
1°2vl
c*cel

Jc2
2°9@%
c*06
¢*oe6

ce e

3°C¢
°ce
°oe
°ce6

L)
[~ 2N =]
oo

°06
°56
°36
°06

.
©
o

*ve
°ce

.
(=4
o

“ce

OO0 LOODDONOCOUVOOO O

OO OO0 o0oHL OVLOODVODOOO0 U
.
(4]
o

S°9v1
2°6¢v1
[RFR B
£°491
L°L w1
1°gv1
S*avl
88wl
2°s5%1
S*6vl
6°6vl
2°0st
S°0S1
SISt
£°151
9°1s1
6°161
2°es1
6°261
1°€E
2°¢FE
€°CEE
YEE
S°Re
S°EE
9°FE
L°EE
€°EE
6t
6%t
B4 2
| 84 23
Z2° vE
Z2°t ¢
E£°¢E
veEE
veEE
S°tg
9°tg
L°¢E
8°Ce
8°c%
Se¢E
<
1°%¢
1°vg
c*eg
v®sct
vezct
vezel

1°Ga
Shy
NS

[+]

Cc

€
(4
9t
£c
69
9¢
201
61l
SE1l
1S1
491
€1
461
t12
€22
vve
652
44
v
9C1
2t 1
491
€1
Ssce
€52
8¢
€3¢
EEE
eSE
£3€
4%

el
1w
L2 F'Y

ev
8v
8E
8c
81

€S
8v
8E
82z
61

€S
€V
6§
82
81

€S
13
iv
1€
12
[

is
134
ic

15
iv
iv
L 19
e
It

is
iv
1 £
12
(R4

15
v
£
6F
-1
et

el
Ll

Le

£8
1o ]
€%
£6
£6
£Q
[ 4]
£E
£8
[ 8-}
[ %]
£E
(%
€6
€S
€8

£8

£e

85S¢
€92
89c
82
89z
892
892
892
8 9c
€92
6§9¢
6§9¢
€92
892
892
€92
€%
692
89¢
€92
6§92
6§92
892
©9¢
w9c
892
832
€52
sSic
Sie¢
1) ¥4

vl 2y
A¥C N

NE
NIgE
NE
NE
NIE
NIE
N E
NIE
ALE
NIE
[ 3
NIE
g
[ 38
NLE
)
NIE
NIE
NgE
CCe
CoE
(17 4
GOt
CLE
[e] 2%
a0t
e
<0
GO
Gog
GCE
GUE
CCE
agee
G6e
[<].T-4
[ 74
Qée
cee

w6 e
cee
cee
ceé
ce2
Géc
cel
NeC
MNEE
NEC

33

vl
‘uh
C MNOZ



0°0 J3°0 0°0 Oo1=318°1 J°0 00 0°0 S2 111 91 SE1 €°8B01 0°06 2°5v1 Se¥l S GSf S1 £6 hog

0°0 0°*0 0°0 01-360°1 0o° 0 0°0 9°0 ®2 111 St ¥El ©°L01 0°06 S°*6%1 191 SS ¥f SI €6 AvE
0°0 0°*o 00 T1-392°2 9*0 o*0 2°5 %2 111 ST wEl £°201 2°06 6°6%1 421 Sv vt S1 £6 NYE
0°d c*o 0°0 11-393°y J°0 0°¢C C*2 £2 111 o1 E€1 S°901 2°06 ®°0S1 161 SL ®E S1 €8 N E
0°0 [Ad ] 0°0 11-3€9°¢ 2*0 o*o 0°0 £2 111 ®1 E€E€1 0°921 C*06 <£°0G1 243 S2 vE S1 £¢ (13 4%
[+ R o°o0 0°0 l11-32¥%°2 0°*d o*¢ C®°0 22 o011 w1 281 S°SU 1 “L6  J°1S1 222 S1 vg S1 €8 NYE
0°9o 20 0°0 l11-312°1 [+ e} o°0 0°0 12 011 £1 2E1 0°SO1l 2°C6 £°1S1 biz S vE Sl t£® NYE
0°*0 0°*0 0°*0 0°0 0°*0 0°0 0°C 12 o011 €£1 1€l S°901 2°06 9°1S1t €3¢ 55 £€ Sl £§ NYE
0°0 o0l1~-30:-1 0°0 00 s o] c*o 0°) @t 191 €2 941 1°S01 1°22 Z2°Gel o Ltc 55 £1 €8 NEE
0°0 01-348B°2 o°0 0°*d 0*0 o*o0 0°0 62 2%1 81 SC1 9°601 S*°94 vegw ] - tZ 95 £1 £§ NEE
0°0 O1-321°Y 0*0 0°0 00 0°0 0°0 62 SE1 B1 991 v°211 0°C6 E£°%%l S €1 95 £1 g@ NE €
0°0 01-39S°S 0°*0 0°0 2°9 c*o 0°C 62 Z£1 81 v91 B°111 2°G6 Z°9v1 1g £ 9SS ¢£1 €6 NEE
0°0 01-392°6 0°0 0°*0 A o*0 0°0 62 <L€1 21 €91 £°111 C 06 1°491 & S GC €1 €6 NEE
0°0 60-396°2 0°0 0°*0 0°*0 c*0 9°0 82 LEV 21 €91 ®°0i1 3°06 S°lvl %5 £EY SS €1 £§© NEE
0°0 60-3v9°2 0+ 0°0 2° 0 d*0 0°C 42 L€V 41 291 £°011 2°06 6°L%l 1 tE SS £1 £8 NEE
0°0 60-3vi°1 3°0 0°0 0°Qd 0*0 0°0 92 Z£1 91 291 ¢°6C1 0°26 <¢*3vl L& £¢ SS ¢£1 €6 NEE
J3°0 60-~303°1 [+ Re] [+ Riges d9°0 o*o 3*J3 92 sL£V 91 191 £°501 0°C6 9°uvl o1 €1 SS £1 @ NEE
0°0 01-36v°y 2°*0 9°d 2°*0 d°0 J*0 G2 91 91 191 €°801 L°C J°6%1 ¢l < SS €1 €8 NE €
0°0 01-392°Y o°C 0*0 0+ G0 J°2 S2 O9E1 91 091 2T°301 0°56 £°€Evl SLl €6 e €1 €€ NER
2°0 Ol=3sv°f 0°0 0°0 0* 0 9+¢C 3*2 w2 9f1 S 091 £°201 O°¢ G°6vi cS1 €v 5 €1 €6 NEE
0°0 Ol1-3gs°2 b ) 0°*0 2°0 <*®o G*C v2 9€1 S1 6S1 2°401 $°36 C°CST 95 ix w3 €1 €% NEE
0°0 0!-35v°2 o*o0 0 2°2 0* 0 0°C £2 9€1 #1 6S1 v°9C1 3°06 S°CS1 zel ic v €1 €6 NEE
3°) Ool-3wi1°2 0°* 0 0°0 9°0 oo 9°C 22 9¢1 %1 €Sl 6°301 C°J6 B°CSt €l €1 95 £1 €8 NEE
2°0 0O1-3%0°2 2*0 0°o J°0 oo 0°C 22 SE1 ®1 €SI v°S01 5°G6 1°1S1 ¢12 ¢ *S £l €86 NEE
0°0 O01-3v5°1 0°*0 0°*0 0*0 o°c 0°0 12 SE1 €1 £LS1 6°v21 2°06 #°IS1 e22 €S LS £1 €6 NEE
0°0 01~-313°1 9°0 0°0 0°0 0*0 3°0 12 SEI €1 4S1 v°¥d1 5°06 4°1S1 w92 ¢ €S €1 ¢8 NER
0°0 01-329°1 d2*0 90 5* 2 3*9 0°0 9€ 02 82 602 £°B01 9°S9 6°951 ¢ €S 12 21 £8 N2E
0°0 O1-3€3°2 0°*0 0°0 3°0 0°C 0°0 1€ 961 €2 661 9°9C1 v°22L Seg9y] ¢ 8 61 21 €8 NCE
0°) ol-398°y 2*0 0°0 3°0 c*o S°C 62 €91 €1 681 9°111 £€°68 2J°29l 2 6S S1 21 €% N2 E
0*d 01-364°S 0°2 0°*3 3 ] S*l 82 291 41 €81 9°111 C°C6 6°%%i1 91 &av S1 21 €8 NeE
0°0 01-3£2°2 2°0 0°0 S*d 3°0 J°C ©2 291 41 8F1 1°1l11 C°¢ g£°¢vl €& ©8f 51 21 €¢ NCE
0°0 60-302°1 0°o0 00 9° 9 0°0 2°3 22 291 21 €61 9°011 3°06 <L°*2%1 ¢v &2 S1 21 €6 NEE
0°0 60-3£S°1 2°0 9°0 2* 0 3°¢ 3°3 22 291 231 261 1°311 3°06 1°kEvl $3 S51 S1 Z2i €86 NZE
02 60-312°1 0°0 [+ B 0°2 o°0 0°3 92 291 91 (61 ©°551 0°C6 w*8vl 26 € 61 21 te NeE
0°0 60-363°1 2*0 e o] 3°32 2*¢C G°S 92 291 91 961 0°S01 S°06 E°svl €& €S sl 21 €% e €
0°0 Cl-353°S 0°C 0°0 2°3 c*C G-3 62 291 91 981 S°83 1 C°C6 2°£¥l <t s wi 21l £o L4
0°0 JTI-3¢9°y 9°0 0°0 2*0 o°C 9°¢ &2 191 S1 SF1 C°631 1°C€ S°Svl tii @c ®1 21 (3] NEE
G°0 Ol1=-3v3°¢ 00 o°0 J* 3 G*C 0°G ®#2 191 S1 S61 S°.21 C"Le b "svl 5%8 €2 vl 21 €6 Ne €
G°C Cl-3fv°g d°*¢ b s ] 22 2°< 3°C 2 191 S1 961 C°2C1 $°36 ¢*iSt %21 a1 vl el ¢® NEE
9°0 O1-2C1°¢ 0°C b R ] 3°2 <9 3°C &2 191 ®1 o661 S*9GC1 C°GC€6 S°26T el & wl el £€e ~eE
2°) 01~-365°2 [+ Rt o) 2°0 2*2 g*C $°0 22 191 %1 E€Ff1 £°Sol 2°2 S°IST el €S €1 21 €6 NCE
3°) Cl1-3§3°2 AR 0°d 9°2 o*C St2 2z 191 €1 €P1 2°SCl 2°C6 if°1Si €2 =% €1 21 €6 N E
C*0 Ol=395°1 J°C 0°*d 33 [ S°C 12 €91 €1 261 L°951 C°Cé 5°0S: €22 &f o el £6 NCE
€C*0 O1=365°*1 90 b o] C* ¢ <2 3°2 12 391 £1 26l 2°%ll Z°36 S°*isi Z%e EC &1 21 &% nNEE
0°S CI-312°1 0°0 23°0 e R4 S*< 2°3 02 291 21 181 2°ElV Z°C 2%2<t 3z €1 ¢V C1 €6 heE
2°0 C1-343°1 0*0 2 3*0 ‘e 3°C &2 291 21 T€3 C€°EC01 C°C6 v°2S( teZ € €1 ¢l €6 h2g
3°0 C1-245°*1 9*C 2°2 3*0 [P o} S°l 61 0291 21 061 3°2C1 2°"Ge 2°2S1 SEz €S 21 21 £¢ NCE
3°) Cl-5¢v°1 9°0 0°*2 3*2 3°C G°o 61 C91 11 Qe £°2Ci -°2 6°¢Si ICE 8% 21 ¢l €F NeE
0°3 Ci-36v°1 d*3 o°0 2° cecC S°0 81 091 11 641 ©°1C1 C*2¢ 2°€S1 Sif €f 1 <l €6 hEE
G*¢C CI-38C2°2 PR ] o°0 J*Q I*C 9°3 9& S22 22 vEZ 1°6GGC1 $°SG  e°*3ii - v 1y 1 €6 (29 § %

2°53c1 Z2*63al 2*€3d1 2°6301 2°53d1 2*%3¢c1 2°63al ST Y1 el 1 £°34 i*°93 1°93 eI £1 €1 &1 o1 2v vl
v3 062 viow yoeeS vi26i ¥ est 1 A-F1 veezl 1Y NCT AV N SNY Sty ShY LY S m = A¥YG N °CN
<82 (¢} Je] 4¥ DS 5€0 NS MYy 4RSS C N

34



0°0 0°*0 o°0 0°o 0°0 2)-392°2 0°0 B1 ST SE 921 e*011 0°06 £°5¢ ¢2S1 iS 6f£ € 622 e
00 [ ] 00 0°0 0°0 40<-341°s 0°0 B 981 S£ 921 1°011 0°26 1°62 221 £v 6f £ S22 ozt
0°0 o°e 0°0 0°0 9°0 23-31c°y 0°2 61 951 s G271 8°501 0°06 @°*82 202 £¢ 6t € S22 Qg
0°0 00 0°0 0°0 9°0 £)-36G°2 O*C 1 961 SE w21 ¥°601 0°06 9°sz 922 £te 6t £ Scg g
0°0 0°*0 0°0 0°0 9°0 43-324°1 0°0 61 9S1 ¥€ 21 1°601 2°06 £°82 cSe £1 68 £ sze auf
0°0 0°d 0*0 0°0 9°0 2)-322°1 0°3 61 9S1 o€ £41 6°801 [ 7.1 1*82 €42 € £ ¢ S2e adit
0°0 0°0 0°0 [+l ] 9°0 23-322°1 0°0 02 SST1 o€ 221 v°601 0°06 6°2tz 962 is g € See Qux
0°0 0°0 c°o 0°0 L0-399° 0°0 0°J 12 €£12 s¢ I£2 1°€11 2°96 Gecg 4 4% 02 5 s2z aq9¢
0*0 0°0 2°0 0°C 20-P3°1 o* o 0°0 €1 0212 SE 1E2 9°wi1l €8°48 9°2¢ ¢ 42 92 0 sz2 ast
0°0o 0*GC o*0 0°0 20-3993°1 00 0°0 21 802 SE 0fz £°211 0°d6 ®°0f g2 21 22 o Ssee a9t
0*o 3°0 o°o 0°0 £0-393°1 0°o 0°0 21 #32 SE 622 6°111 {06 S°3ft s 2 sz o S22 a9¢g
0°0 J°0 - 9°0 80-366°6 20-399°1 0°o 9*3 21 802 SE 622 9°111 G *06 £°CE 12 4S5 6T . S22 Q9%
0°0o 0°*0 03 20-300°1 20-0S°1 0°¢ S*S &1 202 SE 822 e°111 “*C6 J°0f w1l 2% &1 O S¢ce a9g
0°0 c°c 0°J 80=-322°2 20-312°2 a°¢ I3°C €1 202 SE 222 €°G11 3°C06 L°62 g1 iE ST 3 S22 avg
0°0 [ +] 0°0 80-369°€ L0-Pe°g 0*0o 0°3 €1 402 SE 222 9°011 0°d6 S°*62 SS1 42 S1 2 sge ase
0°0 o°¢ 0°0 80-305°1 20-392°2 0°0 0°0 81 402 SE£ 922 2°Cl1 0°06 c¢°s¢g 161 21 61 2 S22 a9t
00 J°0 0°0 80-311°1 20-35c°1 ¢°0 0°0 61 202 SE S22 6°551 356 G°62 9.2 2 61 3 s22 ase
o°o [+ Rl ¢} 9°C 60-381°2 @9-3k3°6 0°0 9°0 €61 902 ¥f vzZ 9°631 C*238 L°*®2 (g2 1S 81 5 ¢ze a9e
0°o0 30 9°9 cee 0° 9 C*0o S°0 LE 921 82 Ll 9°551 969 s°Setl ¢C o¢ 22 41 £8 NSE
0°C J°0 2°0 J°0 [« R ] c*o 3*3 eg 111 o2 w21 *331 2°¢2 1°Sel ¢ ¥S 61 21 £86 NGE
00 S*C 9°0 li-32veg [hie} 0°o 3°3 62 15 61 Sit S°111t £°26 2°4%1 ¢ ?S 31 21 ¢£6 1Sk
G*0 c*o 0°0 11-3g9-¢ 3°9 o°¢C S°0 0fE ®8 61 oIl &°211 C°Ce ©°Se1 L1 9% 91 21 [ 3] NGE
0°o (A} 0°0 1i1-3g9°¢ J°0 c*0 02 €62 18 @1 w1l vezi1 S°0€ Z2°9%1 92 9t o1 21 £e NSE
[« <] c*0 0°0 11-350°9 o°0 0°0 3°0 €2 128 B1 €11 6°111 S*Ge 9°9vl ¥ 92 91 11 g NG
0°0 o*¢ 0°0 11-3uv°8 [ ] 0*0 3°0 62 48 Bl E£11 o111 I°C6 S°2%1 €5 91 o1 41 6 NSE
0°o [+l o} 29°3 Ol1-XEE 1 d°0 0°0 S°% 82 28 21 211 &°011 “*3 £°2%1 S22 9 31 21 g6 NG
2*0 o*Q 0°0 o1-313°1 0°0 0°0 0°0 42 28 41 211 e°Cll a°Cs L4°4%1 26 96 G1 21 £ NGE
0°o o°C 0°0 Ol-396°1 J°0 0°¢ 0°0 ¢2 28 ot 111 €°6C1 S°06 1°svl eC1 9% S1 21 €8 NGE
0°*S 0°9 0°0 01-369°1 2°0 <*C 3*0 92 98 91 T8 €£°521 C-; v°891 oc1 9¢ S1 21 g8 NGE
€*o 3°C 0®0 O1-3B1°2 fe B} 0°d J°C s 98 91 Sl 8°el1 Se°o %391 vl 32 o1 21 €6 NG
‘0°0 S°0 9°0 J1-3B1°2 P c*o 3°Cc s2 3Is 91 01T £°821 5S¢ 1°6%1 5S1 91 St Z21 ;g NGE
0°0o cec 0°0 01=3v6°1 0° 9 c*0 9°3 #2 98 St 601 B*°2C1 <*3 S°5%1 221 9 S1 21 &% NS E
0°o c*o 0°0 01-360°t 0*3 o*o 9°C %2 98 S1 6C1 2°231 5°c6 9°0S1 SE1 96 o1 21 i@ NG E
0°*0 o°C 3°0 11-392°2 2¢0 o*o0 G°a €2 98 S1 &Gl S°9¢01 3°06 £°USI 2C2Z 9% 91 21 2 NGE
0°0 2°0 9°0 11-3S0°9 035 C*C S°C €2 S8 el el c°3921 «*l S°CS1 il1c 9¢ w1 £1 g% NG
[+l o} s*C 9°0 11=-3f9°¢ J*0 c*C S°C 22 6€ w1 401 <*G31 [ 6°CS1l fic 52 o1 41 g8 NGE
0*2 S*C 0°0 1i1=312° 3*9 [ ] S°C le S8 el 251 ceccl seg €ISt cv2 31 w1 21 f¢ NGE
[+l ] J°0 0°0 11-=312°1 fe Rt o°¢c €3 12 S8 €1 9Cl see v 3 S°IS1 52 9 91 .21 g6 NSE
0°0 <*¢c 3°0 oo 3*0 o*0 S*J 02 S8 £1 9CT I1°wzy 3°3 €°1S1 €22 25 €1 21 g¢ ANGE
0°0 SeC S°o o°o 290 ¢*0 C°C 9¢ 2S1 82 6S1 1°6351 4°Se  Qeo9gl 3 St 2v S1 g No g
0°0 S*g 3°o0 00 S*0 c°¢c S°C 2f 9£1 92 6%l s°5y 2L 9°Gel St 6f Sl £€ NYE
0o®0 23 0°0 11-32v°2 fo R} €< “°C 82 11 81 651 Q@111 Y°t6 6°9v1 . Sg ¢ S1 £6 NV E
0°0 o*Q 0°0 11-¢9°¢ 3°2 = 3°C &7 ET1 Bl 6El ecell seg €°Svl 1 352 3z St €s 347
0°d c*e 9°0 11-38) 9 3¢9 [ <TJ €2 211 @1 &F1 €°t11 ie: %°9%1 If S 9¢ S £§ NOE
[+l ] €< 9°0 01-360°1 2°0 LeC S*3 82 2L 81 GEL e°ll1l 3 Ll E¥Y S 39f 61 £ 113 4 %
A :°3 0°0 O0t1-32G°*1 o9°0 c*< S°c ee 211 21 el €°511 > ¥°2%1 =S G Gg g1 g8 ot
03 c*°e 0°C O1-3S¥v°1l 3°2 c*°c 2°G 22 211 21 .51 b2 B et 8°201 I& S G¢ Gl §g NOE
0°3 J°¢c 0°0 0l-a2S*1 3°0 G*J S°3 22z 4t SEl €°5231 3 1°2%1 26 St c¢ St g§ hox
[+ 2l ] c*0 9°0 0l-3v6°1 2°2 G2 S°2 92 211 91 951 g£°651 2 S°sv¥1l £11 32 5§ <1 g Nog
[+ o} ce< 3°0 21-39) 2 <*o [ et -*3 se 111 91 Gf1 £°g51 -« 6 6°€cl €1 SI1 53¢ 31 €8 NVE

2°63d1 g°63cl Zg°¢3el €* 630l 2°63al e*63al Zce¢

1 vl vl vl vl 1°94 1°93 1°91 1 g1 €1 €1 o1 2v e}
vi062 ve3ee veeee vdZ6e wist 7391 4 I

A¥TT NOT AV ALY Sy orv LS 4 17w - AYQ N °CAN
s8l CvQ 1v¥DS SE€0C S “vl 48D C NAx

"
v

35



01-30€°" G*C 0°0 J1-395°1 3*d 0°0 0°0 % C¥2 92 wilc 9°%vwl _.°06 <2°%21 Sl vy v& £ ©&vl NEE
O01-30€°Y 0°0 0°0 O1=396°1 RO=-}E°* 1 00 0°0 ®E 292 92 12 S°vel T°CE 2°921 211 £9 of £ 891 A&t
0TI=-30E°" o°¢C 0°0 J1-3%6°1 3°0 &*0 J3°3 ek S92 92 %12 S°we 1 J°C6 2°%21 €CT 2v vk &2 Ewl NGE
O1=30€°" 9°0 9°0 0°*3 &60=-392°1 0°0 0°0 ¥€ 092 2 £IZ S°wvl U°CE Z2°921 Sit 1v v 2 8wl NEE
O1=30E°Y 0°*G 0°0 Ot1-3v6°1 0°J Q*0 0°0 %€ 2e2 #2 €12 G°evl J°06 Z°%21 2Ll Ly vt £ Y1 L8]
O1-349°" c°*0 0°0 Ci=395°1 83-FH2°1 [*R] I*2 vt Oec %2 £lc S°evl L° € 1*°921 €t &6z vz 4 ©V1 NEE
01=386°S J*0 0°0 J1=395°1 3*0 J*C 0°C ¢ 292 #2 £12 G°¢vl {°26 1°%cl 9 BE ¥ L  ©¥l Nex
Ool=3%0°8 ¢*0 0°0 Gi=396°1 ] c*z G*3 € O%2 %2 €12 S°vel l°0 I°vcl f€ 4E ¥ &4 ©¥1 N6
60-30v°1 9°0 0* 3 0°o0 32 c*0 3°0 € Ce2 2 €12 S°vnl °Ce6 1°921 C€ Sk ot 4 B¢l N £
&o-39v°¢ 0°0 3°C 01-3v6°1 68C-W2°1 0°*0 0°C %8 O0%¥2 92 £1< G°vel J°06 t*921 L5 SE & & @©vl Nug
60-386°S 0*0 0°*0 3+3 c*0 [ R ] 0°*) s 0O%2 ¥2 12 ¢«°%vl O°C 1°%21 s YE YL L ¥l (-3
60-391°6 0°0o 0°0 J1-3v6°% fo Rt} 0°0 0°C oL 292 #2 £1Z 9°ewl C°°C°7 1*921 L& ¢£ vz £ @wvUl NG E
80-3680°1 d3°0 0°0 Ol=395°1 3C-P]2°1 o* o 5°0 % C9®Z %2 €12 S°wv¥l 5°36 1°vCl 24 &k %€ 4 6%1 ABE
80-360°1 c*0 0°y J1-363°F 3°0 0°o 0°0 £ O%Z 2 £12 S°vvl "°O t*v21 w2 1€ o€ &4 6vl NGE
60-302°8 0°0 3°C QJt1=3%6°1 PR o°C 0°0 #€ Q%2 ®2 £12 <°vvl CZ°J6 I°vclt 12 CEL v &4 w©vl NG E
60=-3£0°9 J3°0 93¢0 01-388°¢ c*9 c*0 0°2 o€ Ce®2 92 €12 S°vel " °5 1°921 49 ©¢c %&£ &4 ©v1 NEx
60=-356°S 9°0 3°0 J1-3%6°1 60-362°1 o*Q J°0 ¥ J%2 %2 t12 S°vel C°C t*°vZ21l »9 ©c ¥ 4 SOl NEE
60=32¢°S ne*e 3°0 01=-3v6°1 3*2 o*0 0°0 ¥ 092 92 K12 S°evl T°26 1°921 19 4«2 vE 4 ©vl (231
60=396°"Y c°0 3°0 Ji1-395°1 3¢90 c*o 29°) £ J¥2 %2 EIT S°vel $*°C6 1°9Cl 85 92 v 4 wvl AGE
62=-30c°Y o*0 0°0 0°0 3°0 o°9 0°0 %&£ 0% %2 Ff£12 S°v%1 J°C6 1°%21 S5 G2 o 4 wvl oL
62-3t0°L 9°0 2°0 J1-3%6°1 8C-3I2°1 0°0 *C 9 Cv¥Z %2 12 S°vel Z°36 1°921 16 wC %t 4 &%l ~og
60-39v°L 3°0 0°0 Ql=-3%6"°1 <*0 o*0 6*s wE OwZ 92 £l G*evwl [0 1°%21 69 2 %i & ©vl fob R
60-360°¢ 0°0 3°3 31=396°1 60=-3F%2°1 c*¢c 0°0 ®E %2 92 212 G°ewl °6 1°v21 St 22 wvE o Evwl NER
60-3C8°2 0°o 2°0 23 32 o°¢C 0°C vE %2 w2 2lc “°wel 1°C tevcl 1 1¢ v ¢ ©vl b TS
60-325°2 s*0 R ] J3°) 8C=-3]2°1 c*l °C g IvZ w2 I S°wwl T° € I1°9Ct v 32 v & @l ~es
69=-312°2 J3°0 S°0 3°0 ] 0°¢C oA ¥E Tw2Z 92 212 4°%vl 0 Iescl Sc 6l € 4 £vl rEEL
60=-3c6°1 9°¢C 2°C S1=3v6°1 ces 0°s C*C %€ CeZ %2 212 +°%wl C°Ce 1°%cl 2 €1 mE 4 ©%1 NGE
60-364°1 J3+3 J°2 J°¢C 3°0 CceC 3°3 € Ce2 w2 212 +4°vwewl T°5 I°%cl £ 41 ot 2 ovwl Net
€0=-389°* 1 s*C 3 93 Bl=-3c2°1 [ 2L ®E LeZ 92 21 «*e%i 1°56 1°921 S& 91 vE L wvwl (R Y
60-36S"1 0°*0 3°C 3Ji1=3v5°1 s*2 0o°¢C $*J ef S9Z €2 <lc 2°wml L°CE& 23°92l cé St ¥ £ wwl MNEE

28 39°0 3*2 2°2 2°Q0 43=321°S c*C €1 391 5f GEl °311 1°¢28 C°tt < &S Tv & S&éd Cie

0°*d J3°C o°9 20 2°0 43-341°S C*d 21 8¢l &% el t1°2ii %6 L4°0t - &% 5% § ©&2¢ Cek

0°0 :°C 2% S*3 3°0 43-321°S 3°8 &i eSSl S¢ 621 2111 (°3 °Cs 4% tz ¥ £ S C4ds

0°*0 9°0 () c°9 3°0 45=-321°S 3°0 21 LSt SE G401 ®°111 "°3 *st % &2 JI% & S2c¢ C4E

c*°o c*0 0°0 [« g+ 3°0 43-3%0°9 0°0 81 4S1 GE€ 841 I°311 (°.c 6°62 1.1 £1 Jv & S2& Can

9°0 0°0 3 3°2 30 L3=394°L 2*2 &t 26T GE 441 €°Z11 t°J€ 9°6& 92t &£ Jv . 3C¢ (93

2°53al 2*6301 263t 2°63el 2°A3ct Z*¢3z1 2°€30l vl »l vl vl | S ] 1°G =2 1°95 .l £t €1 21 #»1 cv vl
v 0062 voove vCeEC v3Z261 v, 61 729¢1 viScl iv A Yo BN\ gn B ol | Swy €Ny ohY ale S » o ANC N O°CN
z CvwC A¥ 23S 38C NS I3 2 ARD « Mo

36



DATA ANALYSIS

A major problem in comparing various airglow measurements is
that of reducing the results to some common basis by eliminating
the angular dependence of the measurements. The angles on which
these measurements depend are the solar zenith angle, ¢, and the
line of sight zenith angle, ¢. The common basis usually chosen
for comparison is the case in which both of these angles are zero.
It was shown in Eq. (5) that the total received radiation is given

by

I. =0 I1(s)T(s)ds (5)
s=J

According to Beer's law, the atmospheric transmission, T(s), can
be expressed as

T(s5) = exp|- §‘oiNi(s) )
: _
where
. . . th
o, = absorption cross section of the 1
atmospheric constituent
Ni(s) = total number of particles per unit area

of the ith constituent between the
point s and the detector

By definition,

Ni(s) = ni(t)dt (8)

t=s

where nj(t) is the number deusity of the ith constituent along

the line of sight vector.

37




Since most atmospheric quantities are expressed as functions
of altitude along the local vertical, we make the traniformation

ds ='d sec ¢
-4 y

(9)
where ¢, is the angle between the line of sight and the local
vertical at an altitude of y kilometers. The total received
radiation is given by

Ip =0 I1(y)exp| - 5:01 J ni(t)sec wtdt sec ¢ydy (10)
y=0 L t=y
From Fig. 8 it can be seen that
4
. Re 2
sec ¢ = |1 - (Re T y> sin wo (11)

When the line of sight does not intersect the earth, the

s = 0 location is taken to be the tangent altitude point. This
point indicates where the line of sight vector makes its closest
approach to the earth.

In this case, the total received radiation
can be expressed as

00 Gy

. FIT@edy + | LT G F T e ey )
Y Vi
where
[+] = al(y) sec ¢
Y, = tangent altitude

T'(a,b) = transmission of solar energy from point
a to point b

and T'(A,b) has the same definition except that ¢¢ 1is always
greater than 90 degrees.
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In the expressions given dabove, L(y) is the voluwe emissiou
rate of the atmosphere at the height y. This volume emission
rate can be produced by several phenomena. For the analysis of
our data, however, we believe that only two sources of radiation
are important — Rayleigh scattering and photoelectron excitation.

For a Rayleigh scattering atmosphere, the theory is well kmown
(Ref. 6) and we have

3 2
= —— A
I(y,; N = 7¢7 k (1 + cosy)p(y)H( )T(y,6,) (13)
where
kg = Rayleigh scattering coefficient (cm™1y
Y = Rayleigh scattering angle
e = angle between the sun line and the local
¥ vertical at the altitude vy
p(y) = total atmospheric number density at an
altitude h(cm*3)
H(N) = solar irradiance at the top of the atmo-
sphere at the wavelength A(w/cm?)
T(y,9y) = transmission of the solar energy from the

top of the atmosphere to the altitude y

The term H(A)T(y,‘y) is the amount of solar energy of wave-
length A that reaches an altitude y along the slant path

. 3 2
described by Oy. The other term, iz;jks(l + cos"Y)p(y),

describes how much of this transmitted energy is electromagneti-
cally scattered along the line of sight vector.

When the radiation is the result of photoelectron excitation,
the volume emission rate is theoretically given by (Refs. 9,10)

(9.2 =) ), BTyt (14)
2N
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where

k = the electronic state from which the
transition to the ground state pro-
duces radiation of wavelength A

Bk. = branching ratio or probability of a
] transition from the state j to the
state k
f. = the fraction of depopulations of the
] state j that produces radiation
r.ﬂ(y,d) = the rate of population of the jth
4 state of the #th species
The rate of population of the jth state is proportional to

the amount of energy lost during a collision with a photoelectron
of energy Ep, and, therefore, is also proportional to the number

of such photoelectrons produced by solar ionization. Thu.3, we
have

=1 Q x Eg, | (15)

where

Qp(y,O) = production rate of photoelectrons with

energy Ep
Ejz = energy deposited in the jth state
through a collision with an electron

of energy Ep

The production rate of photoelectrons can be given as

Q,(r,0) =) ) o, (M), (NH(A Jexp|= ) o | n (t)sec 0 de| (16)
is- m
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where

0., = cross section for the ith ionization
£ th
state of the £ species

sth

n, = particle density of the species

Obviously this relationship is complicated and many of the
variables, such as the absorption and collision cross sections,
are not known precisely. A complete investigation at this level
is beyond the scope of this study. From the limb measurements,
we have found that the emission rate follows an altitude profile
with a peak near 175 kilometers. Therefore, I(y) can be ap-
proximated by a general distribution function of the form

(y-y ) /n
(1 + az)e p

P (a5 (y-yp)/ls2
e

The parameters a, h, Yp and Ip must be adjusted so that the
predicted irradiance matches th measured values.

I(y) =1 (17)

The practical application of the theories given above can
only be accomplished with the assistance of high speed electronic
computers. For this reason, several computer programs were de-
vised in 1970 to allow us adequate flexibility in the data analysis.
In these computer programs, we only consider atmospheric absorption
by ozone and molecular oxygen. Table 6 gives the parameters for
the various distributions (concentrations versus altitude, etc.)
used in the programs. These distributions represent a 600°K
model atmosphere that matched the density measurements obtained by
Hayes and Robles (Ref. 16) using the WEP. The values of the ab-
sorption coefficients and the solar flux used in the programs were
obtained from published data (Refs. 12,13,16). All wavelength de-
pendent parameters are averaged over 504 intervals. The spectral
" shapes of the WEP are also incorporated into the program.

Using the WEP filter curves, the expected outputs of the pho-
tometers are calculated by averaging over the effective half
bandwidths of the filters. Thus, if 8§;:(M) 1is the filter shape

of the jth filter on photometer i, then
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Tabhle &
DISTRIBUTION PARAMETERS

General Distribution Function

x(y) =

Distributions

LBH Radiation
a =1.0

y, = 175 kn
h = 25 km

07 Density
y < 163 km

y > 163 km

03 Density
a = 0
= 23.
yp 3.5
h = - 4,63
+ 4.63

Total Atmosphere
y < 150 km

y > 150 km

km

(y-y )/h
(L+a)e P 2
2
(y-y_)/h
(a + e P a)
a = .3594
Vp = 0
h =-5.9 km
a = - .,9999469
= 0
b
h = - 31
y < 23.5 km
y > 23.5 km
a = 5.0
= 0
p
h = - 7.057
a = - .,99992
= 0
¢
h =~ 62.04
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Q)

1 ' '
=, pas Sij €] IT()\) dA (18)

B y
J o
) | .
i E;; 508 x Zsij(Ak + 1000%) 1 (o, + 10004) (19)
k

where
B;; = the effective half bandwidth of the jth
filter of photometer i

Ak = 508 intervals

The inputs to this particular program are the tangent altitude
and the three angles 9% (line of sight zenith angle), 0o (sun

zenith angle), and ¢ (scattering angle) all measured at the earth's
surface or at the tangent altitude point. These quantities are pro-
vided by another Grumman program that gives a complete analysis of
the OAO viewing geometry during the observation Eeriods. The output
of the program is the expected irradiance at 50 intervals pro-
duced by both Rayleigh scattering and photoelectron excitation.

Also given are the irradiance values expected to be obtained from
the WEP filter photometers.

For each measurement sequence, a series of theoretical irradi-
ance values was calculated. Parameters in the program were then
varied until the theoretically predicted sequence matched the mea-
sured values. The irradiance was then calculated using these
parameters for the case when both the viewing and the solar zenith
angles were zero. This zero-zero case is used to compare the re-
sults of other experimenters. '

The variation of the received radiation as the viewing area
scans across the earth during a typical measurement sequence is
shown in Figs. 5-7. In each of these sequences, the 0OAO field of
view initially moves across the dark earth onto the sunlit earth
and then through the sunlit limb and onto the star. The radiation
increases rather sharply as the viewing moves across the sunlit
earth. This is the result of the particular viewing geometry
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associated with all these observations. During this portion of
the scan, the solar zenith angle, 6, was decreasing and the line
of sight zenith angle, ©®, was increasing as shown in Fig. 9.

The first effect means that less solar radiation is absorbed by
higher altitude constituents. The second effect results in mea-
surements of greater amounts of sunlit atmosphere as the viewing
moves across the earth. Measurements during this same sequence of
the dayglow in the 19208 region are shown in Fig. 6. Notice
that these measurements do not show the sharp maximum in received
radiation. '

These measurements have been’reduced to the case when both
the sun and the line of sight lie along the local zenith (6 = 0°,
9 = 0°). This provides a common basis from which the WEP measure-

ments can be compared to theoretical predictions and results of |
other experiments. The radiances for this case, averaged over five

orbits, are plotted in Fig. 10 for each filter. Also shown are

the radiance values predicted by the Rayleigh scattering calcula- F

tion. Note that only the values in the vacuum ultraviolet are
shown since the dayglow saturated all WEP photometers using fil-
ters above 20008. Figure 10 shows that the only measurements
that agree with the Rayleigh scattering prediction are those in
the 1920%F spectral baand. These measurements also agree with the
results of Barth and Mackey (Ref. 1) and Elliott et al. (Ref. 17).

The spectral region covered by the 15004 photometer is of
particular interesc. The measurements in this region agree with
‘the data from the NRL experiment on 0GO-4 and clearly indicate that
the very low estimate of the earth's radiance predicted by Rayleigh
scattering does not exist. The high level of radiation in the
15004 region is believed to be the result of electronic excitation
of molecular nitrogen by high energy photoelectrons (> 7 eV).
These photoelectrons are produced from the ionization of high al-
titude atmospheric constituents by the extreme ultraviolet solar
radiation. The principal emissions are from the Lyman-Birge-

; Y R, q oot ot
Hopfield (a vg X Zg), Birge Hopfield (b Ty, T X Zg) and

Vegard-Kaplan® (A3 Z: - %' ZZ) bands of molecular nitrogen. These

transitions produce radiation in the 1350 to 18004 spectral
region. This mechanism was first considered theoretically by
Barth and Green (Ref. 9) and later by Dalgarno et al. (Ref. 10).
Prinz and Meier (Ref. 11) of NRL have used some of the more re-
cent measurements of ionization cross sections, photoelectron col-
lision cross sections, and quenching coefficients in determining
the expected emissions from this mechanism. Their calculation
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Earth's Radiance Watts/cmz/STR/u

10 7 = [ ]
:.---.
/—(Ref. 8)
H Aerospace
10°% |- (Ref. 17)
., 0G0 IV (Ref. 1)
1380A
107 L —— 0ok
M
" p——d NRL. (Ref. 11)
g | H
10 b
1070 |-
-10 . ,
10 - Rayleigh Scattering
o1 L
10”12 | | I ! 1 I
1000 1200 1400 1600 1800 2000 2200

IN(Y)

Fig. 10 Comparison of 0AO Measurements with Other Experimental
Measurements. Values are for 1380k, 1500k, and 19204
Filters. Lower line represents the measured value minus
the expected contribution of the 13044 oxygen line.
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predicts that the columnar emission rate from this system should
be 6.5kR or 3.3 x 1078 w/cm2-ster-u between 1350 and 18004.
They also indicate that a peak in the emission rate should exist
near 180 kilometers.

Detailed measurements of the sunlit limb with the 15008 fil-
ter and using the half second sampling mode of the WEP, are shown
in Fig. 11. These measurements show a sharp peak in the received
radiation near a tangent altitude of 175 kilometers. Because of
the small field of view of the WEP photometers, it is reasonable
to assume that the volume emission rate also has a maximum near
175 kilometers. The gaps in measurements, as shown in Fig. 11,
are due to the delay in the issuance of new exposure commands. It
should be noted that part of the radiation measured by the 15004
filter is due to the emission from the 13044 triplet of atomic
oxygen. Assuming that the strength of this line is approximately
4 x 1079 w/cm2-ster as measured by Barth and Schaffner (Ref. 2),
then this represents only 4 percent of the measured energy. Be-
cause of the near zero transmission of the 1500F filter at 12004,
the Lyman alpha emission of atomic hydrogen also does not contribute
to radiation measured by this filter. Therefore, the only radiation
of significance is that produced by the LBH bands of N,. The vari-
ation of the 15008 radiation with tangent altitude is shown in
Figs. 12-14. It also should be noted that the radiance value given
in Fig. 10 for the 15008 measurements is an approximate value
since the model chosen for the nitrogen emissions did not include
the effects of the solar angle.

The measurements with the 19208 filter, as mentioned, agree
very well with values predicted by the Rayleigh scattering model.
Results of the measurements of the sunlit limb using this filter
are shown in Fig. 15. It can be seen that no large peak in the
received radiation occurs as a function of tangent altitude in
this wavelength region,

The radiation measured by the 1250%F filter is almost en-
tirely due to the Lyman alpha emissions of atomic hydrogen at
1216A. Part of the radiation can be attributed to the 1304 and
1356 lines of atomic OI and also to the 1358% LBH band of
N2. Although no detailed measurements, using half second sampling,
of the sunlit limb were made at 12505, a good picture of the
limb was obtained with the Mode C measurements. As shown in
Fig. 16, the 12508 radiation also shows a peak in the received
radiation near. 175 kilometers. It should be noted that radiation
in this spectral region is very dependent on solar activity, ex-
plaining the spread in measured values.
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The vacuum ultraviolet nightglow is barely a measurable fea-
ture. The measurements, using the 12504 filter, show the radi-
ance to be independent of altitude with a magnitude of about .
10°8 w/cm? ster-p, which is slightly above the noise level of the
photometer. The source of this radiation was postulated by Meier
(Ref. 4) to be scattered Lyman alpha emission “rom the sunlit por-
tions of the upper atmosphere. The output from the 15008 filter
was at the noise level of the photometer for all nightglow measure-
ments. This noise level is equivalent to an irradiance of
4.8 x 10°1%4 w/cm2-u. In the 1920%F region, the nightglow was
measurable. The limb measurements showed a distinct altitude pro-
file to the emission, as is shown in Fig. 17, with a peak in the
received radiation occurring at a tangent altitude of about
70 kilometers. A similar spike in the nightglow was measured by
Stecher (Ref. 15) at 1800A. At present, the source of this radia-
tion has not been identified. The prominent features of the ultra-
violet nightglow occurred ia the spectral region measured by the
2380 and 2980 filters. The emissions measured by the 29804
filter show a sharp peak occurring near 110 kilometers (Fig. 18).
This maximum was also observed by Stecher (Ref. 15) and later by
Hennes (Ref. 14). Their rocket spectrometers show the peak occur-
ring near 97 kilometers. The spectrum obtained by both experi-
ments indicate that the source of the radiation are the Herzberg
bands of molecular oxygen. This band system produces emissions
between 2500 and 35008 . The most prominent feature of the
spectrum is the large maximum near 30004 _produced by the Herzberg
(7,4) and (5,3) bands at 2976 and 2945k and by the 2972}
line of atomic oxygen. Figure 19 shows the altitude profile of
the received radiation from the 23808 filter and Fig. 20 shows
the radiation measured by the 24608 filter. These measurements
also show a peak near 110 kilometers and, therefore, are probably
measuring some of the lower wavelength bands of the Herzberg sys-
tem.
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N NCLUSIONS

All earth background measurements made with the QA0 A-2's
Wisconsin Experiment Package have been analyzed in terms of viewing
geometry, and have been converted to equivalent earth's radiance.
This information has been summarized and placed on a computer tape,
the printout of which is given in Table 5.

Samples of the measurements were analyzed every three minutes
when observing the dark earth, every minute for sunlit observa-
tions, and every 10 seconds for measurements of the earth's ?imb.
The GMT time of the measurements, the tangent altitude, the $olar,
viewing, and scattering angles, the 0AQ and viewing intersection
longitude and latitude, as well as the reduced radiance for seven
of the filter combinations, are given for each point analyzed.

An analysis of the reduced data has provided the following
conclusions:

1) The dayglow in the 1920F spectral region is
produced by the Rayleigh scattering of solar
radiation. No significant radiation is pro-
duced above 100 kilometers.

2) 1In the 1300-l700§ region, the measurements
support the theory that the radiation is pro-
duced by photoelectron excitation of nitrogen
(N2). This radiation has a peak in the emission

rate near 175 kilometers.

3) The nightglow below 1700% is quite low, less
than 1.5 x 10-8 w/cm?-ster-u. There is some
radiation-prgduced by an unknown source, present
in the 1920A region. This radiation has a
peak intensity near 70 kilometers.

4) The prominent feature of the UV nightglow is
the radiation between 2500 and 3000A that
is thought to be the emissions from the Herzberg
bands of molecular oxygen. This radiation shows
a very sharp peak near 110 kilometers.

To complete the interpretation of these data, all measurements

should be reduced into volume emission rates, and a detailed model
of the radiation mechanisms should be developed. The reduction of
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the nightglow measurements should be the simplest of these tasks.
This involves inverting the limb measurements in a manner similar
to that used by Robles and Hayes (Ref. 16). Reduction of the
dayglow measurements is more complicated since the volume emission
rates are dependent on the sun's position. The inversion is,
therefore, not straightforward. A detailed model for the radiation
mechanism, such as given by Eq. (13) for photoelectron excitation,
is also required for a complete analysis of the measurements. Also
needed are limb measurements at 1250, 1380, and 2380% to com-
Plete the spectral picture of the ultraviolet earth background.
Complete sets of measurements should be made at various times dur-
ing the year to obtain seasonal variations in atmospheric emissions.
Most observations made thus far with the 0AO0 have been in the
northern hemisphere. Therefore, additional measurements are re-
quired over various portions of the earth to obtain a global pic-
ture of the UV emissions. It appears that the best experiment for
such measurements would be an imaging system with a large field of
view and the comparable resolution of the WEP. This would provide
significant information about local and global variations of the
background.
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