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The work described in this final report was developed in the framework '
of an international grant programme for basic research of the US Air
Force Office of Scientific Research, grant n® AFOSR 78-3529.

For the realization of the programme contributions were given by

- Italy : A. Bray, contractor representative, Director of the Isti-
tuto di Metrologia "G. Colonnetti' (IMGC), Torino; G. Cerutti, physi-
cist, main investigator, researcher at IMGC; I. Marson, physicist,
principal investigator, assistant professor at the University of Trie
ste; F. Alasia, higher-grade technician at IMGC.

- U.S.A. : B. Szabo, programme manager, Senior Scientist at the
Terrestrial Science Division, Air Force Geophysical Laboratory (AFSC),
Hanscom AF Base; W. Spita, gravimetrist, Geodetic Survey Squadron,
DMATC, Warren AFB, Wyoming; J. Hammond, physicist, Geodesy & Gravity
Branch, Terrestrial Sciences Division AFGL.

Mecasurements in USA were carried out by I. Marson, F. Alasia, W. Spita.
G. Cerutti gave his cooperation also in preparing the report.

The Istituto di Metrologia "G. Colonnetti' of the National Research
Council of Italy, developed, in cooperation with the Bureau Internatio-
nal des Poids et Mesures (BIPM), Sévres, a new transportable absolute
gravity meter, with 10 MGal uncertainty. This instrument was used in
the past two years to determine the gravity acceleration in 17 European
sites to improve the International Gravity Standardization Net (IGSN
71). (%)

In Autumn 1977 measurements were carried out in six sites in the United
States : Bedford, MASS: Denver, COLO; Bismark, ND; Alamogordo, NM; San
Francisco, CAL; Miami, FLO.

The work was supported by the US Air Force Geophysical Laboratory,
Hanscom AFB, Bedford, Mass, under grant n°® AFOSR 78-3529.

(*) Cerutti,G.; Cannizzo,L.; Sakuma,A. and Hostache,J.: "A transportable
apparatus for absolute gravity measurements'". VDI-Berichte n. 212,
p. 49-51 (1974),

Cannizzo,L.; Cerutti,G.; Marson,I. : "Absolute gravity measurements
in Europe', to appear shortly in Il Nuovo Cimento.
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Symbols and Abbreviations

g value of gravity acceleration (%)

g value of g corrected for tide effect

corr

gf final mean value of gravity acceleration at height h from pil

lar surface, normalized at a reference fringe number and cor-
rected for electronic delay

8r gravity value reduced to reference level (floor or pillar sur-
face)

h height from ground or pillar surface of the point where g is
determined

honk Honkasalo's corrective term

m standard deviation

M standard error

N number of interference fringes in the traiectory of projected
body

Np total number of g measurements at each station

Np number of reference fringes

t time interval between the two passages across the higher station

during one trajectory

T time interval between the two passages across the lower station
during one trajectory — ¢

7.C. Earth tides correction

U.Time Greenwich mean time (Universal Time)

(*) The value of g is given by the formula

4 A\(N - 0.25)

T2 - t2

where A = 0.632 991 4156 wm is the wavelength of the He-Ne laser beam.




1. THE IMGC ABSOLUTE GRAVITY METER

1.1, Meausuremenl method

The method adopted consists of the observation of the symmetrical
free fall of a body in the gravitational field of the earth,

The advantages of this method are well known: relative freedom
from residual air resistance and higher accuracy in time measurements,
owing to the symmetry of the motion,

An object is projected vertically upwards and, in its rise and
fall, it crosses twice two stations separated by distance L, whose value
is accurately determined.

Two time intervals, T and t, corresponding to the two passages
across the lower and upper stations respectively, are measured. The va
lue of the acceleration due to the gravity force of the earth is given
by

g - BL/(TS = t°) (1)

The vertical gradient of the gravity force being assumed as con-
stant along the whole trajectory, the value of g obtained from (1) corre
sponds to a point situated at height

z - L/8 + 1/3 3 H/6 (2)

from the apex of the trajectory downwards (1 is the distance between
the apex and the upper station and is negligible with respect to L).
The repeatability of the trajectory at each station and the determina-
tion of the apex are obtained with an uncertainty lower than 1 mm.

1.2, Technical description

The essential parts of the apparatus are a Michelson interfero-
meter and a long-period seismometer (=~ 20 s) (Figure 1). On the iner-
tinl mass of the scismometer is placed a corner cube (ccl) forming one
mirror of the interferometer and the reference fixed point. The radia
tion from a stabilized HeNe laser is used. A second corner cube (cc?) is
projected vertically in a vacuum cylinder (~ 0.1 Pa) and forms the mov
able mirror of the interferometer. Two photodetectors (Ph a, Ph b)
detect the interference fringes during the vertical motion of the corner
cube and drive the electronic counters of the flight time and the tra-
Jectory length.

1.3. Measurement techniques

No physical standard of length is used, therefore measurements
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start at a pre-determined but arbitrary instant on the upward trajecto-

ry. At that point, fringe counting begins by means of a bi-directional

counter guided by the signals of two photomultipliers. Simultaneously,

computation of the total flight time begins as well. Another time coun

ter is reset by each fringe in the rise and is stopped only by the first
fringe in the fall motion, owing to phase relation inversion of the pho-
todetector signals at the apex of the trajectory. This time interval

is quantity "t" in eq. (1).

The upper station is therefore placed at the last fringe in the
upward motion., If N is the total number of fringes recorded in the
upward motion and A the wavelength of the laser radiation, then

A
Le N = (3)
2
In the downward motion the counter counts the number of fringes in de-
creasing order, and when it reaches fringe 0, it stops counting of time
T.

1.4, Errors
a) Distance measurement

It is directly connected with the measurement of the value of
the laser light wavelength and with its stability. A maximum relative
error of 5 x 1077, corresponding to + 5 uGal, 1is expected.

Therefore, the laser wavelength is measured before and after each
measurement trip. The use of a stabilized iodine laser of IMGC is
planned. ‘

Microseisms influence the determination of distance, as they alter
the position of the fixed mirror.

These effects have been reduced by -~ ~20 times by placing the fixed
corner cube on the intertial mass of the seismometer.

The mechanical shocks of the catapult on the movable corner cube
can be a source of disturbance for the experiment; for this reason,
measurements begin with a pre-determined delay with respect to the
STARTING POINT in order to avoid vibration of the corner cube.

b) Laser beam verticality

Verticality is obtained using a mercury pool. The error must
be less than 10 rad in order that errors in "g' measurements can be
less than 5 jGal. No correction was applied to the g value for this
error, but a + § pGal uncertainty was introduced in the overall evalua-
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tion of measurement uncertainty.
¢) Trajectory verticality

Deviation from verticality must be less than 107% rad over the
whole trajectory, to obtain homogeneous visibility ( > 80%).

d) Movable corner cube rotation

Rotations must be less than 0.03 rad/s. The corner cube must
be adjusted so that the optical and gravity centres coincide within
0.1 mm.

e) Time determination

A rubidium time standard is used, with 10710 stability approx-

imately. A Hewlett-Packard counter, with + 1 ns resolution is used to
determine time T. The "start" and "“stop" pulses, obtained from the

fringe counter, are affected by the delay-time of the circuits used,

which introduce a systematic error in the determination of T of 10 ns +0.5 ns,
In total, the uncertainty in T measurements is of +1.5 ns corresponding

to approwimately + 6 mGal in g determination (see Table D).

The error in the determination of t is much higher, owing to the fact

that a counter with + 100 ns resolution is used.

Yet, being

t <<T
the error on t becomes negligible.
f) Other influence factors

The presence of magnetic fields induce electrical currents in

the metal of the corner cube during flight. To avoid this effect, all

the metallic parts are made of amagnetic material,

The elastic of the catapult may have an electrostatic charge, and
the movable corner cube may be charged by residual air. The elastic is
therefore protected by a grounded metallic tube.

Moreover, if the trajectory is vertical, the tube is perfectly cen
tred with respect to the corner cube, so that the capacitance between
them keeps constant during flight and its effect is negligible.

No corrections were made for buoyancy or for reduction of the
wavelength of the laser light caused by residual air.

g) The measured g value corresponds to a height of~0.8 m from
the ground. To reduce it to this level, the vertical gradient of g
has to be measured, and a correction applied. To do this, a relative




gravimeter, type La Coste-Ramberg D-17, was used (W. Spita, operator),
The results obtained at the individual stations, together with their
moasurement uncertainties, are given below. Ah represents the differ-
ence in the heights at which the 4g gravity difference was measured.

Vertical gradient of g at the different stations

Site A h(m) &gl uGal) A/ (LGal/m)
Bedford 677 + 001 208 + 2 302 + 2
Denver .830 + .00t 244 + 2 294 + 2
Bismark 821 + 001 209 + 2 288 + 2
Al amogordo <829 + 001 244 + 4 296 + &

San Francisco (829 + 001 258 + 3 31+ 4
Miami .855 + .001 260 + 3 304 + 4

A typical example of the evaluation of errors is given below, as well
as their overall evaluation,

Source of error Estimated uncertainty
(yGal)
1) Laser wavelength + 9
2) Beam direction + 8
3) Time interval T (+1.5 ns) + 6
sl sy .0 i e

The uncertainty in the g value is thus =<+ 10 uGal, calculated as the

square root of the sum of the squares of the individual errors,

2. PREVIOUS MEASUREMENTS

As was said before, 17 European sites had been determined (Figure
2). The results will be pubblished in a special number of the review
"Il Nuovo Cimento" in the first months of 1978,

At this point it is interesting to see how the Italian apparatus
agrees with Sakuma's absolute gravity meter and what is its repeatabi-
lity (Table A, B).




3. U.S. MEASUREMENTS

From Oct. 5'M to Dec. sth 1977 the 1MGC apparatus was used in the
United States. The sites were chosen in order to give the highest con-
tribution to the U.S, portion of the IGSN 71,

The stations are:

18221 A Boston : situated on Pier n°® 1 in the building 1111 of
the HANSCOM AFB, Bedford, Mass. (IGSN 71 point,
Table &, N)

11994 H Denver : si(uated in room n® 13, Boettcher West, Univer-

sity of Denver, Colo. (Figure 10, Table F)

18860 A Bismark : in the basement of the Post O0ffice building in
Bismark, ND. (Figure 11, Table Q)

11926

g

Alamogordo :  on the pier in room n® 10, building 1256,
Hollomon AFB Alamogordo, NM. (Figure 12, Table H)

12172 A San Francisco: I1GSN 71 point, (Table L)

08150 C Miami : situated on the U,S. Naval Observatory Time
Service Substation, Astrolab building, Miami,
FLO. (Figure 13, Table M)

The microseism noise level was, usually, very high (amplitude
<2 = 3 pm and frequent changes in frequency) except for the station in
Boston (amplitude < 1 ym). The environment conditions in Miami caused
some problems because of the temperature and the air currents of the
air conditioning system,

The effects are standard deviations higher than the average ones
in Europe, but still acceptable.

Tables C and 1 + 47 show the results of the measurements.

Figures 3 - 9 report the hystograms of the recorded data.

9




TABLE A Comparison with Sakuma's value of "g" at Sévres

Station, date & m M
(uGal) (nGal) (uGal)

Sévres Ay by Sakuma 980 925 900

Sévres, May 1976 980 925 892 20 2.0

Sévres, June 197¢ 980 928 902 17 1.8

Sévres, January i977 980 925 896 19 2.1

Sévres, March 1977 & 980 925 906 17 1.9

Owing to the rainy weather, the water level of the Seine river was
4.5 m higher than the normal level,

thus to be expected.
Dr. Sakuma.

10

An increase in the g value is
This increase was estimated about 3 yGal by
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TABLE B Repeatability of the measurements in the same station

Station, date gr m M
uGal) (uGal) (uGal)
Sévres, May 1976 980 925 892 20 2.0
Sévres, June 1976 980 925 902 17 1.8
Sévres, January 1977 980 925 896 19 2.1
Sévres, March 1977 980 925 906 17 1.9
Gdvle, July 1976 981 923 527 19 1.6
Gavle, August 1976 981 923 533 17 1.9
Gavle, September 1976 981 923 524 20 3.1
Torino, July 1976 980 534 256 26 3.1
Torino, October 1976 980 534 251 25 4.1
Torino, June 1977 980 534 259 25 2.6
Torino, September 1977 980 534 259 30 3.3
11
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reference fringe number N,

TABLE D Electronic delay time corrections (d.t.c.) and

25 %ke d.t.c. (Mial) N.
Bedford I - 42 + 6 823 043
Bedford 11 -5 +38 600 585
Denver -4 + 6 880 806
Bismark -42 + 6 860 116
Alamogordo - 41 + 6 872 542
San Francisco - 41 + 6 872 621
Miami 5 1048 096
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TABLE E

Bedford I measurements

787 + 001 m

302 + 2 pGal/m

980 378 419 + 2 uGal
238 + 2 MGal

14 MGal

+9 MGal

980 378 671 + 10 MGal

TABLE F

Denver

797 + .001 m
204 + 2)AGll/n

979 598 033 + 3 jGal
234 + 2 pGal

!)AGal

+ 9 nGal

979 598 275 + 10}“0.1
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. Site

g
dh

gf

A ggrad
honk

net uncertainty

8r

Site

. 38

4 ¥h

&f
AO8grad
honk

net uncertainty

8r

TABLE G

Bismark

.790 + .00l m
255 + 2 )AGaI/Il

980 612 681 + 3 pGal
201 + 2 )AGll

22 AGal

+ Q,lcal

980 612 904 + 10 )'Gal

TABLE H
Alamogordo

.801 + .001 m

296 + 5)nGa1/m

979 139 276 + 3 uGal
237 + 5)|Gal

-4 pGal

+ Q)AGal

979 139 509 + 11 )tGll
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dh
8f

48grad
honk

net uncertainty

8r

Site

h
ig
3h
ef

A8grad
honk

net uncertainty

8p

TABLE L
San Francisco

.805 + .001 m
311 + A)AGalfn

979 971 810 + 3 )«Gal
250 + 4 MGal

5 MGal

+ 9 MGal

979 972 065 + 11 )Gal

TABLE M
Miami
.819 * .001 m
304 + 4)&6&1/1

979 004 070 + 4 )lGal
249 + 4 pGal

-16 MGal

+ 9 pGal

979 004 303 + 10 uGal
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TABLE N
Bedford II measurements

.684 + .001 m
302 + 2 pGal/m

980 378 454 + 4)«Ga1
207 + 2 )aGal

14 /Kial
+ 11 pGal

980 378 675 + 12 ).(Gal




FIGURE LIST AND CAPTIONS

Fi 1

Schematic drawing of the optical part of gravimeter

Figure 2

Absolute stations in Europe

:3’3". 3-9

Measurement hystograms for USA stations

Figures 10-13

Monographe of USA stations
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ABSOLUTE GRAVITY STATIONS 1977

SITE :

DENVER

A—-;!————Q_.T./
sl

COLORADO

U.S.A.

GEOGRAPHICAL
COORDINATES :

¢ 108° 700 W

ROOM 14

ROOM 13

N

A 39° 4560 N
H 1623 m

HALL j

DESCRIPTION :

On the concrete floor of

Denver University, DENVER

Room 183, Boetcher West

REMARKS :

The station is monumented

28




ABSOLUTE GRAVITY STATIONS 1977

SITE : g
=,
| s -
COUNTRY : "l
NORTH DAKOTA ® i
U.S.A. o 2
| b
% - -
GEOGRAPHICAL | T Q
e o
COORDINATES : L &
¢ 101° 13500 w |
A 48° 4800 N 5
H 515m pe=cny I ] %
L 1
DESCRIPTION :

On the concrete floor of

Post Oftfice Building, BISMARCK

the basement of the

REMARKS

The station is monhnumented

29
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ABSOLUTE GRAVITY STATIONS 1977

SITE <z

i

ALAMOGORDO

rﬁ

COUNTRY :

NEW MEXICO

%

ROOM 10

GEOGRAPHICAL

COORDINATES :

¢ 108° 53,95 W 3
A 32° 8360 N '
H 1263 m

¢

DESCRIPTION

On the pier in Room 10, Building 1286 . Hollomon
A.F. 8 ALAMOGORDO

REMARKS

The station is monumented.

30 fig.12




ABSOLUTE GRAVITY STATIONS 1977

SITE : e A A

MIAMI i Etﬂ S R
§ = 4

COUNTRY : & L. J

FLORIDA e

T | LA
t-;:.#—‘# s ﬂ'—-—vqiﬁj

GEOGRAPHICAL

COORDINATES
® 81 4300 W vl

|
A 28° 48'00 N |
H 6m sSw 168 st

Richmond DR. 22mi to Dixie High
LI

DESCRIPTION

On the concrete floor of the Astrolab Dbuilding .

Time service , Substation, u,s. Naval Observatory

REMARKS

The station is monumented.

The scale In the sketch has not been respected.

3 fig.13
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] Date Oct. 8, 1977
;. Site Bedtord, Hanscom AFB
E " Bld 1111
U.Time N T (ps) t (as) (pGal) (T:égi—’ Bcorr (AGal) Notes
/‘:co‘ X85 oécC (Se £8¢, 035 | 4960 9fo 37§ 4202 |4 .6 | 9Bo »B L4d.B
Lod | 799 gre |34 sop. 565 | 3467 God.s| +222 WYY
«10' | X7 413 Weg 214 063 | 363 6225 | +(9.8 2.3
<13 | K22 595 44 492,74t | 1280 sea3 | &G 459.7
o105 | FEF Blo  |452 0eé3. 873 | 3PV ¢268 | 7.4 dhu.2
L0 ¥re I5¢ dhg 315, 3% | hob.3 G304 | +44.9 465.3
43| ¥es 937 4ss 390 840 [ 2153 d83.x| 2.0 LEs.§
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BOSTON A Table 3
Date Oct. 10, 1977
Site Bedford, Hanscom AFB
Bld 1111
U.Time N T (ps) t (ps)| g (puGal) (j;égi) 8corr (puGal) | Notes
/;:'In" P3¢ 569 63 B 281 |\ 4rr 7 | 980 378 4300 448 3 | Jge #8 /83
«48' | 43 £¥o b6l 645 199 | (305 463-2" 'R‘:‘Je.’r
«50'| 814 od4 h359 ofr, 943 | 3729.14 4395 442 #BE4
«53'| B1g 9*s 459 904, 352 | 449, basg| <4é.q 453.0
~5¢'| X983 499 4s2 694,215 | Se60 Chr.0]| 245y (84.9
lik‘oo' 819 L4y 4do 03), ooe | 310 (320 <bb,g TN
#03' [ 8Le 522 462 o1g 482 | 41o.9 1.8 443, 9 4658
<0C'|$33 B4y | kbt oho, 368 |334.1 Wss| 4430 isg s
12828 659 (62 s, 33¢ 3400 b0 i |« e .2 441, 3
LIS | 832 581 | 443 Yop 683|925 tog4| +he.3 “45.9
18829 oo |42 p22. 194 42,9 280.8| +39. 2 484,06
J21| 820 g5y 460 430. ¥55 |435.2 {350 +38. 4 (23
AL\ 8IE BBE |L62 479, Jig \lS. 0 ‘ol | w32, 0 428, 4,
X833 202 1463 Ti.oks x4y $1u.2| +34, 3 iges
28 Bis 9¥6  [LS? ohr. k64 |bis. W36 A5 s 449,
T §83 | dsé 513 . 664 |336. 4 $43.0| 4344 LEX, L,
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BOSTON A Table 4
Date Oct. 10, 1977
Site Bedford, Hanscom AFB
Bld 1111
U.Time N T (ps) t (ps)| g (pGal) (kgi) gcorr (p6al) | Notes
17'}24' B2 4k 8 hé2 285. 550 |360.7 | 180 32p 449G | A TF | Fb0 3R dr0g
2% | 833 124 bis She  hax | 4623 45 3| b 1.9
30| f20 724 Lép 395, 134 |450.2 b99.5 | + 49 204,
L3 B3 293 Lk ¥hd. 365 | 35p 4 T T et 5 WY 424.2
»3| Bges 458 461 432 oty | 4189 P 198
A e ¢42 déo 332 508 | he2.1 $eri1s 4Ly
oif| B1g Scé 659 FEZ2 .626 |451.0 462.3 | - 2.4 0. 2
4 95 ... »r.2 494. 2] -5 Le0t
A2 813 )52 459 95 2 5
#5¢| €2p sc4 462 574 . 134 | /923 4td.0 Rejeel.
18’104' F£i3. g8 héby op2, 523 |202,5 498, 2| -13:¢ (8¢.¢
401.' g19 3k5 o 014, 5BE |97e1] L&1. 8 | =155 ¢4, 3
,00 |82 £39 L2 051, 0FG |285.2 453 | ~18¢ b32. ¥
2| 828 rig hé2 431 k10 |21¢.4 (se,n| -20v4 {29, 6
#t5'| 829 029 462 FIB .Ssp | 331 Sod, 3| -22.3 (84.0
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BOSTON A Table §
Date Oct. 10, 1977
Site Bedford, Hanscom AFB
Bld 1111
U.Time N T (ps) t (,ﬁ) g (pGal) (T;Gca'l) 8corr (I.Gal) Notes
/9’30:' &2/ 137 dgo S7c. 999 |4 911 |80 P 503 5 :5‘3, i | e p é5ay,
«10'| €31 58 3 43 Jox | M9.2 $¢3.5 | -S0x 4828
» 13| B25 864 461 B39, 75¢ Lk ! 4.3 ~. ¢ ‘9.9
20| B34 ¥28 &3 bxi. ok M2 5¢6.¢ | -€Co A5 4
AV gre 348 4T SER, 3k0 | Bhib 532.5 | -€2, Lle.
| 8l8 ése Q2 612 Btg |49k 522.9| -634 4593
30| R25 s Y1t B52, 134 |380.i s26.8 | -65.1 Lét.x
L5 832 85y b3 84 K9 | 330 s13.4| ~&4¢, lés.x
A9 82 31 Ws 024, 0be |2¢83 $3), | —€9.2 4é2. 8
Sl 630 3¢ i3 ¢4k, 587 | 3433 s&i | <244 So b 4
«Si| £33 82 43 731 29 |52 sos,2 | A¢ L2y, &
Felooc| 824 TAX L6 S30.55¢ |4yay ssp5 | -7 o k90, g
o8| 832 4k Lgs 595 pre | 2480 512, 8| -2 623,y
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BOSTON A Table 6
Date Oct, 10, 1977
Site Bedford, Hanscom AFB
Bld 1111t
U.Time N T (ps) t (o) | & (pGal) (;;l Reorr (woal)| Notes
\’O:os' ESc ¥ WER /1. 452 |2és,0 | TR0 328 SEFL| - 1. 8| TR0 348 48
yoS | B3¢ F5: Géi Rys, £¥1 | %E 1 553 |- 923 43 O
P13 £36 0y hée £93. TRY | £ sa2. 8| - 985 $£5. 3
220" B3] 864 Lé3 509. e8¢ 3852 sed.6 | - 98¢ 202
0| fu 224 Mg 186 Xgt | Bis sP | -9 L8AF
3 | 851 so! “E g L 2g | MEX 528.5 | -§8e 436, 8
55'| 854 ¢4 62 958. 83> |82 564 | ~ 88,3 B3 X
58'| F54 esc 469 £45 , 22 18485 SHE 6| -BR 8 “e. g
2 e | Su 333 k61 799, sFY | 220 1 SRS 2| <85 LEYR
go' | F3h ek¢ héd 124, 919 |349.0 T6. | - 8L (&2
)5 836 S2 Ly fos 428 |4F3.9 5¥3,2 ~&33 ‘62 y
o' | phy 142 Lig 3r3 o bt (43501 s23.3| & ¢ Loy
1s' (834 HEL béb 332,228 KFS. s200| 794 4944
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BOSTON A

Table 7
Date Oct. 11, 1977
Site Bedford, Hanscom AFB
Bld 1111
U.Time N T  (ws) t(us)| g (ueal) | (TuCy | Boorp (MGal| Notes
230es'| K& 38 Léo 514 . 186 30U L | GRo 3P 460. 8| - Lhed |Gfo 7w ik T
08 | £t3 08¢ 458 Led . lhs | lgs.¢ L6/.9 | ~13.7 44h.8
2| fee xds LS ¥sa.,05r | 8372 G305 | 443 re2
n'| 795 cor Gs3 2L, 562 |3%6. (S | - %ed 44357
30" | dud 443 sy T8¢, 43¢ |223.¢ beli?2| e K6l ¥
3g'| dod M2 s¢ Ps2 b0t |34 4 424.4| +3-8 {18 %
)L‘e)' fL3 52 b1 2181, 306 L1347 Lhvr| 182 4és. 9
J10° | §15 Qo1 $5¢ Cbo, 341 |M3e 4ee4 |«16.6 430.0
13" |fo& &R {s€ 49, $64  |35¥. 2 4530\ 2o 42%. O
13\ 8os ¢ 4$¢€ 0o o 30 | 105,y (36,7 <219 45E, »
lo'|g21 #£9¢ bto 695, 6r0 |368. 4 Lhd |+ 83,9 L3P. X
25! &18 c9s iS¢ 65¢, 965 | 55 329.4[+ 05 @ 4252
291 Pcr eé 454 559, 526 | 344.3 $4¢ |+ 4L 90
42\ x9q SN 4sd 4903498 | 14r. > iss 0|24 4831
o' | 823 ol LEl els, AXL | 450, & kes, 2|+ 29,5 L3492
(stee' | £3F oky b6l 95, 665 |432. ¢ boge|+32.9 b¢ 1.9
E
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DENVER Table 8
i' Date Oct. 16, 1977
Site University
Boettcher West, Room 13
U.Time N T (rs) t (’S) g (/Gal) T'Cél) 8corr (’Gal) Notes
Dhs'l g6 31z 481 322, 193 |450.0 959 589 o90.p | ~4¥. & |979598 ou2.4
2'or g4y €29 b8 682 590 |B3bed 090.2 | ~45.8 R
16'| £9¢ 200 Wit 827, 341 |213.5 Jotis| <430 0648
4| £ 84 L30 4fe REt o364 |21, 3 isb.0| ~4L. 4 1894
£2h 0| 9a7 29¥ ifé 922, é8x |hoo.y A1X.8| =39.¢ 043 2
4'| 4ot 398 WE3 hEe 04k |434, 9 166,2| ~39.¢ 206,
' P94 663 4fo FA 7 €34 ifr3 0652 -39.4 05,4
So'| £p9 £ 52 48y 222. 122 |bos,¢ J4 9.9 ~247 o 8o, A
54| £9¢ 243 481 2. Yps | 369, 0 1368 | =378 0949
s2'| 899 1ée LE2 Of4, 93¢ |454.2 138 9| =39.8 093, ¢
B o' 31 357 ke 482,195 |4los 130,5| ~39. 9 o904
e3'| 815 248 4R1 Oho . s |455.5 100.5 | ~ho. o oso. s
o>'| £k 323 LBo 786 kb4 |43, 3 437 | ~ k0.2 ort
02'| €3 365 k9 k52 o855 | 3251 oflel| ~¢a 3 020.8
Jo'| £4x 903 484 Rixs G4 |45 9,0 A15.2| - 4o,y OR 4.9
13' | qoe S/ hfS hld oS | 2904 (23,3 ~to.4 ol R
)s'| qob ©5% hE3 395,152 | 5ol 5 bk, 4| ~tot 10 3.4
18| 895 2h2 | 4ss 033, ke | 302,0 n1y -4 08.3
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DENVER Table 8 bis
Date Oct, 17, 1977
Site University
Boettcher West
Room 13
V. Time N T (ps) t (ps) R (pGal) 1 g:n(nhw_fi.“_'r.ngfff
co* 05 R4e §an e Mi .éF2 Wy | PASYR whoo | - 454 | 979598 oaed
eg'| f8f ey e of?, 224 382> dok.0| 45,8 e 2
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7' §8% 5§ B W22, Ky | 285, 1504|424 10). ¢
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2| €42 354 ‘fe LSé. Rée | 1327 1519 -4« sel, 3
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a1 s fof Re3 48> £32,233 | 389.F 1350,5 | -38d AN
'l 13 32 Ws P9, €20 4.4 iy | oSSy Y
2U'| doe 33 d2 hoo s 10 ) ifSs Oysig | =S¢, & SN
'l fee  L42 L8 324, Bto [ 359.p W3 1| -su. 9 166,
30'| Yo 2y APE T o Xf | el 161.2]|-SA 5 o33 ¢
' | #9¢ N9 AL 2re. 323 355, 9 mid | -sde SAEN
b0




e ————————— O T

THIS PAGE IS BEST QUALITY PRACTICABLE

FROM COPY FURNISHED TO DDO

DENVER Table 9
Date Oct. 18, 1977
Site University
Boettcher West, Room 13

U.Time N T (,‘s) t (,s) R (,(;;.1) T8 1 Sonrn (/‘;al) ote
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33 | €6¥ §53 k3 E4s L 13| 357.9 FOLEQ | 3.1 od.q
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bo' | 882 15 L¥r 563, 268| 493, 5 00f. 3 | \30x o0
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DENVER Table 10
Date Oct. 18, 1977
Site University
Boettcher West, Room 13
U.Time N T (ps) t (us) g (pcal) L;ﬁ:iLffz:ﬁ(rf_;;”MNOtes
P43 £13 289 | ddc 648 904|493 |09 19 093.4 |41 | W s 094y
k') 8% AV | hre Q4o sur |UbLS .2 | .02 £4.0
491 0¥8 331 | 4X Yer,0f0 |1X1.e P8, 3 |-3.¢ &4,
sU'| pr@ ost |4k 392, 615 (1633 U8 |(-K.0 2.8
55| €82 sy5 |42 423, 634 |hiaur 12,4 |- &5 o€, 4
58'| 886 F10 | 428 [i7. o9 | 343.9 /3.3 | -7.8 X
1hog' | ¥ X 303 | dxy 09, 543 |Ussr A30.6 | -12.4 9.0
n'{ tee €22 | &d 43 525 |20¢.4 43,5 | -lth.oo 79,5
| PRE 86X (ke 342 4% |45 9.0 34,3 |-45.4 23,9
JA'| 682 082 |37 4d2, 478 |hek 2 Jlls |- 1e.
' PR L9¢ | AR T84 . 341 |4gen £€.1 ] (3.0 £t 2
') 02 Wk | 4ke Rey 588 |3l s £1.0 ) 19,4 At 2
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Table 11
Date Oct. 18, 1977
Site University
Boettcher West, Room 13
i)';'ri:ne N T (ps) t (ps) g (ugal) i}ﬁgl_ CCorr‘_gﬂE
}144,' 88 484 €23 J36 . 398 | 3703 RTS8 Ma.s | 49X 929 598 0419
48" |87t tcg e £43.223 | 44,3 28.9 |-so.p 0R2.2
52'[ 882 ¢S4 e 4ry 220 | 4849 1350 |~SL¥ 63
56" 800 8¢ (¢3¢ 424 1% | 1983 2204 | -52.8 068. 8
5¢' (848 443 WP3 4gp 825 | 3x2.€ 105, 8 |-515 o5, 3
Qo' |2 16r X 9, 305 | 137, 8 05,6 |-54.3 o543
23| §*t 8o 5 S0 452 |49,y 439,28 |-, 0.9
w88 1ed e 433 .84 | 99,4, I1S,0 |-57¢ oX. |,
/8'| 882 o3¢ | 422, 2d0 3¢9, ¢ o159 |[-sfe 329
2'(87% o}y 42¢ ¢y, 628|276, 3 2d® | SR € edEL
25'| &8t #6¢ 82 43¢ . 692 |38¢. 5 B Re | ~59. L1238
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DENVER Table 12
Date Oct. 19, 1977
Site University
Boettcher West, Room 13

U.Time N T (ps) t (’a) g (,ml) &:i) gcorr (,c.aI) Notes
whas'| Baé g |df 244 . 952 | 363,3 (947 S 9P038.0| 453, ¢| 129 F 78048, 4

k91 85¢ 884 | 429 861 .26 & | hde) o3.0| 4490 oF3, o
sstes’| g0 442 | 4RF 033. 905 [ 392.9 040, 4 | 44t 3 082.9

o' |§6s SiF |22 THY LT3 | 244 . olf 9|« 46.2 1o,

08' |93 128 |4 23¢.590 | 4043 03% 8|45 0 ofl.9

13' | 880 €51 | 422 092,207 | 2509 020,6| 4435 odd. ¢

W' (P22 312 | 42e 292,000 |h29. 9 023,0[44d. 3 0653

B | 854 &5 | 464 £93. % 3¢| ¢93.5 ©34,2| +4o. 2 oA 1,

A | €50 o2 | [ 4¢ qw.o;?n bxe 036,(| +39. 0 ors, |

B | BEL 0o | 425 349.344| Bt | +BF 7o R

Jo' | W28 313 ({26 4Rd E% |45, 5 o350 4.5 oZ(.5

33| Pcé 139 [ 423 Ha .92 | 33,2 086, 5| 435, 2 o982

S5t | @22 243 |4RE 181,224 | 0P8, 5 oryg| +34.3 44,1

ko' | B & 384 |hp¢ 482,684 | 113.9 o4t,0| <32.2 or32. 2

44! | 825 508 | iks o2, £34 | 5049 032,2| 132.¢ o&#, ¢

k' | OFG oll | 4pé 345 .03 | 449, 1 004.0| <290 033, 0

so' |§gc.feq (422 139. 19 (22,5 olat| ¢ ofF. 5

54'|R93.3 12 | 480 53¢, 245|498 8 059.Yl +M ¢ oS X

52' 8¢5 52€ | 472 99 4 bo9 | 2009 0dig| « 8,5 LEN"
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DENVER Table 13
Date Oct. 19, 1977
Site University : 4

Boettcher West, Room 13

U.Time N T {ps) t (ps) g (pGal) (;qu écorr (pGal) Notes
8400’ T95 &50 | 426 Gfc . 35%|506.9 | 977 578 184,60 |-325 | 927598 © 735
03! EEOC 459 ¢y 045, 2049|3147 Ador.2 |-33.7 oRrR3, ¥
o8'| 402 }¢4 | Af3 05€.P25 |3%4 . 25,3135 8 o84, 7]
w'| €52 12 | 481 550.26% 343, JHEg|-%-0 orq.p
N £ak 734 | kP €96 . 3 |4 340 434,82 |-38.3 092.4
1| £84 1P | kX 035 344 2386 492 38,4 440, 2
W@ 885 35| 426 332 4304 | 34314 JREo | -394 )
;
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BISMARCK Table 14
Date Oct. 25, 1977
site Post Office Building
Bismarck
U.Ti N T (ps) L (ps] g (pGal) 1m Bcorr (pGal) Notes
45y 008 44 @ 4R8 7S¢ . 535 | Mo (| 980612 246, 4| ~¢h.c| T80 (12 Lols”
oot 7€ To4 LEP 432 . ¢5%|K5.8 Fs¢.9]<~d4. 2 For.x
o3'| §2¥r c Xy Lrs &80, £f0| Yo, x¢é. 2| -¢3.0 x23.2
oc'| P*¢ oks 424 250, 208 |390.57 r b x| 4.9 xco. gl
og'| 8¢5 ¢£9 LRl 228, 03¢ b2 ¥35,2 | ~do.? €9¢.
&' &F Fi2 L2 02 . O68YUI, 4 Aie9.0|-38 0 £5/.0
0'| st oo (X2 533,504 4bds £5¢,5 | ~32.8 $33.4 :::e:}id
33'| 822 U5 $PL SR, 566 (Y125 y 3 |~3i.x Z35:¢
X'| #60 24 &1 301, pro| 348 7858 | -394 25,3
38'| 855 €4&  |4ko 030, 898|430 720, 3| ~34,¢ £
4| 832 728 {65 0P, 563|304 259.8| ~%.8 x30.0
W' | 852 134 |4ey okg, A Py 04 |~ 8 2l 4
il ass 223 |éro 085 533|%8 Yo, 9 Y ¢ 4325
sl gso 345 | 468 523,49 |4 P51 -850 23,4
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BISMARCK Table 15
Date Oct. 25, 1977
Site Post Office
Bismarck

JTime N T (ps) t (ps g (pGal) 'f;.::h_._.gcf_':'.‘._(ﬁé_l_) Notes
'50’| $9374x |Ufo 374,682 |M3.4| 180612 Fe8.] | -9-0| PHo&12 253, 4
55| P20 032 |443 966. 734 |42 yos.2 | ~£ ¢ E97. !
58°'| 884 840 |4AF 8T¢. 3783|3434 Y683 | ~Ais sS4 . &
QY 831 €53 | 422 od). 392|244 Asé.@ |-6. 8 Aso.o
os'| d55 457 |4A2 W9, AL 2N 729.6|-€.§ re3, 2
03'| $so 012 |4}e €47 2R |2%. FR4.5| - o €8 5
15| 876 42g 425 218, Ms|RK2 Ash | ~So rs3.3
8| 820 hi3 |4x o Fou Lot |42 A180 |-4.? 73,3
23 4G o091 |47s ¢272. KR KARG Xo. 4| -4.3 A3 8
35'| fes 6dg |4 A0 PR1. 364 (b2 223 | ~3.¢ Z32. 9
(o' | §Fs I83 | 4ps 554 . UB| 427 2o.6 | ~3.2 2o, 2
i3 |2y Xy2 |4rs 261, 4sv|33%s 27, 8| =3.1 23%.8
b5'| 826 oo |4rs €38, 18 |4 U-8 .2 |30 #23.2
W' 825 520 |4xs LR2. PRup.s fid.o |-3o R39.0
so'| §72 /5o |44 BIs . kiR%s 255, 8 |-3.© 7s2. 8
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BISMARCK Table 16
Date Oct. 25, 1977
Site Post Office
Bismarck

‘Time] N T (ps) [t (e g (pgal) T.C| | eorn (poa1) | Notes
Tw| N T Lasd |tpa| § Lpfeld |Tc |g.. ppfet) | woTes
o] SR344 | hré £90.455 |334,3| 0 £78 4.8 8.9\ Y20 é12 é92.4

aust| re k8 |4 033,866 2521 £38.8|-¢o0 Z225.8

L' g4t 148 |42 §13.350 3504 &s5/.4|-2 7967

'\ 0re Tug |4is P4, g RES £45.4 |-623 81553

B\ $rE 92k kb6 3PE S0 (3003 PeRui |-64.4 K8 X

30| 822 S0 |4R€ 107, /53 | %8¢ Xebr| 45 ¢ 79,1

| 328 56 | 4K flo.0F er P18, -6 rso.6

Li'| €85 08¢ | LAs 325, /19eAR ZeR.8|- 672 2.0

oS PR 325 475 71,0039 L18.2 |~ 2o 7l 8.0

L8| $#2 5o |44 520, ot | 3081 88, 2|2l Zix, o

53| 568 FRU |43 &L3,152 4615 §20.8 ~k3.j K47 57
Q‘oo* Fre 35¢ |4Fé 599,52 %J T X |-A5.5 6€¢. 2

48 j f
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BISMARCK Table 17
Date Oct. 25, 1977
Site Post Office
Bismarck

Ti{i N T (ps) t (ps) g (peal) | T.C; | goorr (‘,-G'ag T\ Notes
"fmi N | Lrs ] tLes]| g Lafdf} Tic. | S zj,éé.}/] /707‘5—;
Vool §75 &4 ks 360, 2o |34 |H0 62 o1 |-8u | PBosi F2E¥
Rylars Fos  Wre 594 AR5 |4fl 29> |97 98,1
os'| £7¢ 838 |4k5 F30 o458 |350.F £30.1 | €28 £50,3
J3'| 8o boo | 4t 1 .383 |4ofw P64, 1 |-88.2 7253
Is'| @27 328 |4%5 343, kS |45A3 fo¢,s| 043 zig8,0
30| 918 £35 |46 483, 1¢ |4oo $17.8 |~82.3 P25
23| g2 199 |42y R6]. 48 |81 764,3| 8.2 €23, |
LY e 252 |4xb 236 fee [1RS ¥6.8 |-56.2 &8, &
19| 323 65 |b*l SR&.0W |43 F83.4 W.A €95.2
38'| 874 34k |4rs 302.fc0|bboF 33,4 |2 ¢ 7is g
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BISMARCK Table 18
Date Oct. 26, 1977
Site Post Office
Bismarck
U.Ti-f N T (ps) t (ps} g (pGal) ({égl Rc-orr "(—,:n'al) Notes
u.rmer N Y Les] [[,,} i_[,u/v/] e i 5@1./3 NOT £«
3| #8S (92 |4FS 238,84} | 239.4| 3f0 €12 #38.8| €€.0| Yo &2 S5i2
45'| 8o 35¢ | LAt FROStx 4064 F33, ¢ \.f,).gf 25,8
55| #83 llo |4#? 575, dof | 9.0 Vg XA’ 25,9
Jstopt| gho €03 |4re 227 . 988 |35 2343|579 EX.2
Q' 82 348 | 4ké 2PF 394|325 FA2 |58 5 784
Is'|Qer Py |41 #58.29€ |X0.2 d14, 2|~ X562
/8 |86 Foo | 4F3 058,308 |¢58.2 xR |sE. ¢ 2,0
| 8sr2y0 (k1 48 R0 4388 Rhbe 6 |~5% 3 689, 2
o' | §20 382 |42t o620l (353, AR50 "R 6.9
3%'| §73 355 |4AL 3p9. 002 |3534 X2, 2 |-s0. Xie.s
3P| #ps 34y | 4rs 5PS. 565 109 §2.3 |-i3.¢ Y622
43'| 822 545 | 4P 0of +BIg |¢Sh0 AR 4 |-47.d 35,0
hp'| 863 $31 | 42 308 .4F | 4824 R, |~¢o R18e 5]
50'| 820 FeQ | 4xb )53, {45 [J43.3 Fob. 5 ~N.§( Kl ¢
$3'| 867 §hs | 423 &3, 305 bl F A2, 3 |-438 rig. >
st |86k S8 (4 34 U4 | XL Y86, |42 43,
50
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THIS PAGE IS BEST QUALITY PRACTICABLE
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BISMARCK Table 19

Date Oct. 26, 1977
Site Post Office
Bismarck

Time] W PRI P NSO T TR
u. T N 77 Lesl EIOIE Lufald \7ic. | 4., Tefdd \Ho72<
12%s'| 694 579 |hdo bos .is3 |4db.5\580 618 8L |28 | f0 602 802
of| o8 84% | LrX 084 Bp1 | £1.4 F1s.2 [-2lo 7,1
W' 322 62 |4P4 040,322 |48.4 st | -0 &5, 3 7
&0'|@28 ot8 |kt bor, She |2270 fos.2 |-18.5 862
B 831 535 |b2F of8,530 |4f.3 7/4.4 |-12.94 4.0 |
2%'|866 068 |Lx8 314h 500 |I34.2F F53. 8 |~17.3 236.¢
30| 883 22 |427 558,042 QA Kold.i |~l6.g 6855
2'|(82€ oY |4¥6 Is3. 084 (4453 RAX |-16,3 96,4
35| FR2 422 |47t 089 .12 3%} Xoy,x|-Is.8 £89.8
39| 924 02 |42rS R4, 093 |458.3 £9/,3 |~6.5 &5.8 |
43| §28 443 |4r¢ I57.5¢5 |8l 2 £90.9 4.8 62, 1 |
19| 669 829 [423 Fu . 489 Wby 706,32 | <1 £92.1
R\ Fer 424|423 260 PL €904 Fetef|-13.8 ¥S1.0
55| §28 218 |46 )31 202 35ps5 OB |-13.¢ Tlh, 8
53"\ §*8 58¢ |4xé £30. 3u |25 #t.8| 3.3 xS
't | 323 £33 kx4 IBB 025 |194.5) F23.8| -B.0 76¢. 8
03'| 873 393 |4Fs 153,/ |504.9 ws.||-¢g 7s2. 3
| 5
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BISMARCK Table 20
Date Oct. 2o, 1977
Site Post Office
Bismarck
Time N T (ps) t (psll g (pcal) Fe8i)| Beorr (poal) | Notes
| d & T Zus) Il g ZiAB |72 |2 Lafel)| Ho7as
: 8351 883 554 |42 634 p50 4ato| 100 62 246,23 | 0.2 | 950 625 s
| 068 823 428 098, A1 |4292 Q123 |46 Z5s, 4
W' €82 267 |hP2 285,984 2841 503,84 |-€2.7 ziz.oo|
Lo\ Srk 525 | 4Ps Fog, odg |43,z ZEFs 9| -€3,2 2% ¢
@' p8o ¥(] |k £68. #g5 4922 X6,¢ | ~€4.4 X1
50| 8py 587 |4 pig, k¢ |20t Al | 458 201(.9
52"\ OFs 466 | 4FS 444,483 |330.¢ foi.f | -&,s Z35,3
Sc'| P73 481|424 Pos.o82 | 102, 6.8 |-6%. 8 £és.o
S| 872 Lor (424 68, idk |22%.5 fol. € |~&5.8 X322
Vo' Bro 2o® | 4Ri 014, 5¢8 |2g2g R34 4 | ~21.9 %2257
S| €7¢ 124 424 264,009 |33, RBg.o|~44 8 A5, 2
IF| Fro Sof |4#4 oFS. P3|y 2] ¥ |, 2 P2i.
2|82 heo | 425 Jio bl 4ss, Sob.s |47 3 9,2
L
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FROM COPY FURNISHED TODDC
BISMARCK Table 21
Date Oct. 27,1977
Site Post Office
Bismarck
T (ps) t(ys)l g (pGal) | T.C. | Boorr (pGal) | Notes
T TasY gyl p Dp Sl 3Tl | B Lagstd | HoTs
Big 436 | #eP okt 228 |23 |80 6L AR [ F5i¢ |Ypp 62 &5y
Qo 15t | hér F5¢, 560|504 2 $18.3 | F5.3 ?33, 0
Php XET | 4cq A4 JEPk | 684 r9%.¢ |-€5.0 zil.g
Phe £33 468 /30.84¢ |43 79, & | 4.2 ror. §
bRt 259, 9919 |394.4 P22 | -F3.9 . 8
§63 F2¥x |kr2 244, 402 |28 4 13,1 |14 %34.0
§ES 58S 475 474, 448 4307 £so,3| 3.4 Ao, 2
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ALAMOGORDO Table 22
Date Nov. 3, 1977
Site Hollomon AFB
Alamogordo
Time N : T (ps) t (y.s g“ (—rn:lg)w—. _ Jmiu rf?_i"_"__(_)“.;il )k | lio—t.(zs—
Ut N T [/«,‘J} /f/s) 8 QH} T €. }‘fm Nore
Pa'l 8§78 €29 | 4R 930, B (2064 | 9 139 3083 |23, |9FY 139 3244
&'| 864 £35 | 4r2 04 268 | M3 34t.0 |-2.6 3444
9| 86 132 |#R3 Boé . BE2 (2665 353,0 |-257 327, 4
' §4§ 530 |krbd 184, RO | FY. 1 341, 4 |24 3/5.3
o' £53 118 L 338, £éo |85 3380 | -2 3\ .0
338593 8% (42 321, 4kée (419 3845 | -29.2 )wﬂ
w'| g5 018 | 4dr 1 ,§8¢ P30 3533 |-3.2 3214
43' |86 296 |4F3 030, 27F |04 300,3 |-32.3 26£0
ks'| §5¢ 355 |hRo o30. 306 |293,¢ 330, |-33. 292, 3
48 | &8ss 244 |hlo 42,227 | ¥B3 318 0| -3.8 2562
53| 851 989 |46y 34,0t | 333 324.2| =354 2871
s5'| gs¢ BF5 |#o F6.130 | 363, 30, (| -35.8 2f1, 3
$9'| 861 TR0 | 472 &5 fog |304.8 40,0 |-¥.( 3.4
«8‘«»‘ 852 o | &¢ b2, 283 |18(.8 338. 1 |-X. 8 304.3
a'| 843 012 |[4R 405, 640 RU3i0 3¢5 |-38./ X6, ¢
sh
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ALAMOGORDO Table 23
Date Nov. 3, 1977
Site Hollomon AFB
Alamogordo
U.Time| N T (ps) t ('As) R (,\cal) (;E.gi) gco”q(-r:&;n'l.)w 'LN:“;"
L.y uee N T Lus) 24| § L4024 | T e | feon NOF £+
1357| Bge o | 4A2 038 o 3P4 L] Y 13¢ 3492 L4B. g | Wy 3¢ 3005
Lbor'| §72 798 |ht5 0. so5 |300.0 350,& |48 4 3032
o3'| K65 537 | 42 B2E.2E5|220.8 3X.2|-48,3 5.9
af'| Suk 433 | 4ér UC, L2 |lghs 340, 9 |-4B.1 293.9
10" | B6E F43 | 4F3 Wle 519|503 380 ¥ |-¢5.0 333, 2
B |83 304 |472 485. 580 |262.9 394.0| -4/.9 €, |
1,6'| 856 rox |4%4 225,944 |315.1 334, 6 | -4 2839
19' | 85% 254 |4Fo oo», 64 |k5/:2 370, | -4hs 324.6
55 392 |hro 316, £96|346. 3 3467 |-47 3 2094
861 S14 |44 94805 | 2492 334, 9| <42 1 287.8
Bés 985 |73 21B.872 443, 1 357.8| 46, 4 0.4
862 of2 |47 1kB.4k2|ls6.& Xl.0 |~y 304.3
55




ALAMOGORDO Table 24
Date Nov. 3, 1977
Site Hollomon AFB
IS PAGE 1S BEST QUALITY PRACTICABLE Alamogordo
FROM COFY FURNISHED T0DDC

Time N T (ps) t () g (pGal) TC | Geonr (,;aanm'[ Notes
dTaed] N T Lus) || g Lufld |Te | fn " Nores
I feosss | 42 #3a s | 3a30] L 39049, ¢ |-325 |99 139 £22.[| Bod Huy,

4o'| 853 ¢XC | 469 k33 0504 |hodp 2505 (-39 Ci3iep b

') 8¢ £33 | 423 457, 122 |253.2 15y | 36,5 2234 N

L fds 258 | kP2 992, 182 |38k 340, | =341 ior.o

S2'| §26 18] | kXS P48 . 5&2 |395.¢ 323,6(-34.5 26870

55'| dro 283 | 414 3% 527 225, 308,32 |- 34,0 2% 4.2

s@'| 832 BOE | 441 owo.bbt 3404 33007 | ~33.4 £ 983
%0 | 8bo 646 | kX1 Fiv.462 3570 3¢3,5 | <320 Wo. 5

03| £g4 25¢ | 472 25 . 967 U9 3t 9 |-32, 4 2RR 5

06| 35 260 |if3 020. 524 2% 0 8| -3.8 2%6,%
N'|8s2 393 |40 Y2c,p3)333,4 Mp2 | 309 X, 3

13| #bo deo | kZi b0f 4152 (k%8 33,3 | 305 105, ¢

15| 8ls 068 | ¢6# Fh5.099 (1552 X0, 8| -34 1 330 2

18| 860 293 | k21 660914 |316.6 32504|-29.4 2y6.0

Is'| 61 316 |krt Yki. 18611858 355, 8| -0 2.9

2F | ®6o €34 | ¢xi B804, 252 3"""’[ 309, 9 |-27:¢ 2923

o' | 857 403 | b 320,282 |bkors 303,94 | -2%.0 2¥6. 3

30| fés ok | kX2 fho. (85|08 . | K. 36 . 4

34| 856 463 | byo &6, 5% k4.2 3226 | ~2.2 29%. ¢

3| fso 713 |4y YXe,090 |395.8 3¢5 | -8 ¢ 314,93

40'| 65 362 [ L¥3 ok, P3Ny 35403 |~24,9 LI

Wlar2 2ss |4ry 929, 823MB¥ 2090 18261 785 ¢

50' 86¢ k¥ X3 480 + 3 3308 30l - 20,9 22,1

56

:&w it -
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! ALAMOGORDO Table 25
Date Nov. 4, 1977
| Site Hollomon AFB
| Alamogordo
!
U.’l‘int N T (ps) |t (rs)L g (peal) Qéu l Beorr (pGal) | Notes
ll.‘fm" N M Lps) |fLes)| § [augotl | T | g Lu§etll wores
/4'}3' TG Stk | 473 909 185 | 231,2| 9£3 139 2252|4454 | g2y 39 2490,
W/ 65 364 (423043, 00F | 3507 3/4.2 [+th.2 334,0
W'| 65 28¢ |4”2 999 /03 |49,y 32é6.0 |+13,0 3$39.0
Y| P33 S22 |46y 264,202 2694 338, |42 3499
(3| 653 322 |LXi 4o, (k2 | kP53 352,0 | + 9.1 34/. 1
ks'| §61 oks |41 K62.008 |34, 4 360.5 |1 8.2 3¢ 9.2
(g | #seror  |4r k3,23 |321.9 368.3| <¢.9 A4S,
So'| 85¢ é1¢ |hto (02. 185|424 xR, 3| *€.0 34,3
s§'| f6r 763 |4p2 0€3. BA5 |503.8 36.8| +2.¢ 3¢9.4
irtoo| gsg Fho |4xi 235 . 162 |464.3 2629 4t 2¢9.¢
| #56 1Pk 420 533. 288|kl8.5 2964 | te4 29%e0
06'| #54 200 {4y 787 . 832 4852 2074, |- .1 2565
12'| 862 300 |442 2104 136 |412.8 228.3| - 3.5 225,
US| U5F 262 |4Po fo3.24 |3y, 302, 2| -4.8 2. 9
; 57




TRIS PAGE IS BEST QUALITY PRACTICABLY
FROM COPY FURNISHED 10 DDC e
ALAMOGORDO Table 26
Date Nov. 4, 1977
Site Hollomon AFB
Alamogordo
U.Timp N T (ps) it (ps) g (pGal) ‘;“ﬁh B T,A}:al) % 't—i;t:,'s‘ -
18] esoror | héy opo. £32 |2190.5 | 920 439 3404|203\ 27 437 303,
’ 19| 864 669 432 fo4 286 |29%.5 319.0|-30, 25%5.4
| 383 so2 | 427 Y80 . #81|222. 4 326,2|-32,1 294,4
26\ g69 138 | 424 292, 540|364.1 3¢0.2|-32.8 302,
34'| fF0 §3¢ | 4X¢ 4bo0. 4o 8450 B 383.0(- 35,5 Eyk .5
'l g2y 598 |4X6 923.5% |22 391.4 |- 56,2 3350
(9728 38F |4Kk¢ 5495.3F0 |201.3 3425 |-5¢.4 290,
33| 84x 909 |hx¢ k6g. 204 [360.3 402.4|-56.5 344 4,
3| grr 61 |46 3o, 92 |222.4 380.1|~58. 4 3232
L'\ pho 30k | k7L 382, 9851028 bio.\| =584 354.9
«P'| #20 658 | e*i J83 . Loo|li2. & 399.2(-%¢.3 3428
53'| §b2627 | 422 300 . I¥E| 05 3374 |-s¢.0 229.4
55'| &2t 5F3 | L#| F& d020| 3/0. 4 345.9|-559 2p0.
£3'| 858 124 | 431 Ob4. 480 | 4H 4 365.4|-55-8 3o09.¢
20| 869 gr2 |42k 274, 45?| 22500 3594|550 o2
E or'| 8po #ér |47y 522, 3| Llok M52 |-55.5 309 ¢
| u'| 070 846 |L¥e T3¢ .667 | k28.2 394.2 |~ 55,3 337
06'| 865 03¢ |4¥2 r3.585|336.> Lod. i |~55) 353.3
09| ¥68 «ss |4#3 §93, of5| 352,45 Aok.§ |-54.9 350.0
i

58
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ALAMOGORDO Table 27
Date Nov. 4, 1977
i Site Hollomon AFB
§ Alamogordo
!
|
Time N T (ps) t (PS) g ('«;al) (T'gi i (pGal) Notes
wiwe| N | T gus) |foeg Lufety | T |p pofel)|NorE s
20\ R 4P |4fO 2. 421 (/95,3979 233 380,41 |-hi.2 | oxy 139 3319
188+ 185 |4k3 K€ . V€9 |&f6. 3 3%4. 1 |~4OF 333.4
30'| 81 Otk LIE 308 . 045 |48, 5 3f0,2|-39.9 340, 3
32| 025 £94 |4ks ¥ ST [246.4 35V 4 -394 320.0
34| 821 884 |hxr 542,447 [322,3 391. 5| -3£.8 352, %
P\ g28 X6 |Lr¢ 538022 |LSUa 392.4 |~3f.0 35,
3'|gze F95 |4k 531 .13 (3.9 33.% | ~3%.4 299.3
W' 822 381 | kK6 kS 024 |30O5 P | ~%.¢ 3¢0.1
G| fF5 155 | 425 4723 (X34 | 4221 39l.0| -36.1 3s5%.3
')\ 3k6 36F [hxe oke 2, |193.8 390.6| 34 3 3553
s0'| 820 332 |4¥s 493.F20 | Y20 35,1343 39 &
52'| 85 Mb | 4F5 FOE . 368 3.7 35%.8|-33. ¥ 32101
ss'| 87 &30 |4 lLéo. 351 (3681 3.9 |~32.5 344.¢
|




ALAMOGORDO

Table

28

Date Nov. 7, 1977
Site Hollomon AFB
Alamogordo
.U.Ti N T ("f)__ t (ps)] g (’«;al_)~ |(;\égilr _g:gg "L(rf:;l)ﬁ :N—o;:e’s—
UTowe N T Las] |A LS Q L« j"] Te | f., Capd) NOTE;
hes'| 90 026 |4r9¥e2.260 | U A 97130 279. 6| 4804|729 3¢ 20.0
LY #8u 218 |4¥E (k¥ (436 |336.6 28¢.0 [+5%4 340.6
52| &#3 559 |kFS 283 .565| 2.8 &9, 3| ¢5%.0 3283
S6'| ##3 600 |L¥5 297 €66 |4X % 30 9.&| 4581 3223
oo §F2 435 |L¥h X2 664 | 2012 268, 3 1+57.3) 323.4
a'| ¥4 13 | 4Fs 43¢ (95|28 £63.7 | e85 A, 2
o9 F2k 96# iP5 &lé. b0 48,1 Hé,x |+5¢.8 334,57
12\ €28 850 |LFs 090 «Fi§ | 3455 27,6 | +Sho 2.6
15| ®62 395 (4722 236, yog | 3514 310, 4 |+53.2 363.4
18'| g68 26% |3 B4l .810|352,2 264 3 |52, 3/3.4
L' 873 k2 |4¥s 245, 281 |43 4 29606 | 4511 34551
Js'\ @72 542 | L¥s 006 .B83|%4.5 4,0 [+491 3.
W' 86x 150 |4ég 04k, 347 |kébs 268,51t 33%.2




SAN FRANCISCO

TRIS PAGE IS BEST QUALITY PRACTICABLE
FROM COFY FURNISHED TODDC ___-

Table
Date
Site

29

Nov. 15, 1977
Accademy of Sciences

U.Ti N T (ps) t (’ls g (,«Gal) L;mgl - SR (rcal) ' Notes
unnd N T Las) sy @ L §aR)|Te | go, Lugotd| MoTps
@'so| 702 223 | ko 130, %54 |s05is| 1RY RL 9555 | R8.1| 179 921 BA24
S6'| 3% 662 |4héq Tis. /36 |kPhT 994 .2 |-280 906, 2
57'| $g0 Buo |4#F OSF.506 kT4l 948.4 |~78.0 €58, 1,
H‘oo‘ $#3 33 |4*5 o2o.p0¢ |13.3 £2¢9.) |28e .go-c.f Bad 72,
os'| BE2 3¥¢6 |AR4 F59. PU6 |4oed for.4 |<AR 829.4
03' Stk k¥6 | 4FF 330 P53 |208.5] 970, 6 |~PRe€ 893.0
H'| &g 1F4 |4#3 B33.224 (3165 FbPut | APt 821, %
13| déx BES |4F3 533,587|%22.1 U5, & |~ 3 338, 3
16'\ 83 061 | {61 %3 .283|385.3 9229 |~ #R. 1 g0, 8
0'| 845 Log | ¢x2 F14 « 989 lr??.e‘ 953, & |6 x 8r6. 94
23'|8sg oso | ko F48. 2F0 | 3916 I5%. ¢ [~Fdl R Y. 5
%'\ 865 028 | 423 002 . 164 | U641 229, 8 |-%.1 852, X
32| @xr 569 | Ré Sbo. U5 |228.4 750,48 |-As X583
35'| 863 S8 | B2 355, o7 797 9503|7521 Bré >
fo'| 864 Jo3 | kr2 TiL.0i} [3¢05 9308 |-Fd 9s6. 4
45'| 869 413 | k73 f53.070 |S03.{ o2,z | 738 829.4
so'| B4g 6k | k3 Fh3 . 3053798 9.3 ?).ﬂ B2 8. 4
s8'| 820 b | hRé 300 o fé0 | ki, 906.4 |-A. 5 @351
Woi'| 21 F6x | 4*4 594,038 M.il 93579|~Fl.0 Qéke 9
03] 872 028 | k¥} €65 .208 |Iof.8 g36.¢ | R0 Fé6l |
61
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SAN FRANCISCO Table 30
Date Nov. 15, 1977
Site Accademy of Sciences

Time N T (ps) t(ps) g (,\Gal)”m) gco"m(icawl) ‘7—N'otes" e
Rn‘ N T Leas) ,4[/.%_} Lufold|Toe. Jion LGl MoT i
00| €72 hee |4xi 287 . 118|464 | 120 920 5 |-50.6| 929 921 125,

0| §F5 3T |4*s558. 912 (354 %1.2 (-4 9.9 u.9

33| 822 Bog |LXL B¥6. 15 |%3.4 o6 ¢ 4.0 PL5%4

%1222 so0lnt £15. 3% 3241 Jor,3|<8.1 fs9.0

39'| Sk 453 |42S 324,657 | 3050 91,3 |-42,5 ‘ Bad 744,

43 o¥0 132 |44 364, rsc|308.4 709.5 | -44,5 I63.0

be| 822312 |42 Xi2. 4622|3350 9P2.9 |-45.2 9327 |Red Tay,

kY| 87 VES |4l 650882 |éd. 5 942. 1| -45.0 r12.1

K21 868 52 | 423 fu1,053| 224 £.g -44,4 Fse. 5

5% |67y 939 [£2¢ #03.355| w14 939.6 | 43.9 758

st (gre 204|425 £22. Hghh3a 93,5 (43,1 £95.4
Yoo 903 roc |4¥2 3000453881 066, 2 | .4, Pi5.¢

03| XY 260 |44 oh2.2%e WO INAEIR 832.¢

q'|on o |4r) 452,20 |500 8 913.2 | -hlio 8r2. X

09'| 768 785 |4#3 181 . f05136.& frO. A |-~ ho ¢ $2Y9. x

R84 984 | £X3 £35. Y01 |00, 4 8917 [~39.¢ §58.0

1'|872 576 | 424 $14 0080390 7343 [ 38.2 €99,

62
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Table 31

Date
Site

Nov.

15, 1977

Accademy of Sciences

Time N T (ps) t (ps g (aGal) ;ﬁgi) Bopr 'MOa1) N<)>tes |
y.T/;: Y T Las) |t 9 [,"joel e L. Ty gty NoTes
] ‘!3" @3 pos |6FF peo .oz 885|179 921 B88. 8|~ | WY 174 8842

V| Skr 44 |4PE 054, g36 |47-8 Pée.5 <273 £22.2

'\ g6e 163 |423 f&4 . ¥RO |30 F4r.S |-22.1 §Ro. ¢

W'\ @1 04 k27 3d. ¥ [45%02 Pst.s |~%. 5 £o5.0

W' 8g0 125 |4R¢ f£3. £I5 |38z PRL.O| -2 fir &

[PV PF6 ok? | kFs F36 . 388 |352.5 858.1|-2.3 £34.¢
o'l gre o1 |4re 499, 430 [14x.8 0uqs |-25.4 §23.7
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SAN FRANCISCO Table 32

pate Nov. 16, 1977

Site Accademy of Sciences
Time N --T“( = [t s] & (poab) (m; g T,.d;ﬁ Fj;ees
u.f»J M T [s) /[al 9 [uffdTe | f,, LpL) | MOTES
| 216 Xe3 459 382, 292 |230.4| 389 121 Bés0 |-4ls| Y R4 7475 |Bod Tay.
§] 399 004 ks 354, p53i20.0 prser |-48.2 $27.5
1i'o'|§20 §4d |4bo 585 .39 |he5:3 0k, b |=5¢.1 £4.3
Y'\§24 482 |4h2 Ue. dte|bis s §s0.2|-61.5 768.7 | Beul 72
3’| €19 029 |4ée 0 k. 5003549 .0 |-64.4 #£31.4
48| 324 12 | 4b1 552.052(394.7 Cele d| 6.4 27 4.5] 8ad 7oy

- e
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SAN FRANCISCO Table 33
Date Nov. 16, 1977
Site Accademy of Sciences
Time N T (ps) t (ps) g (pGal) Qéﬁi[___—jg;;fr Fr_(:;l—} “-Notes a
U Tome N T Lus) |[fres}| 4 Ry /0,] T L b 5_"/}4/} NOTE g
&I*ﬂ F93 /51 480 379 654 (3613 ¥ 121 Sgl.0| 469|979 971 E34.
33| 433 354 | 47 r39, fos |483.4 £59.2 | ~4601 C13.
W Pd0 o2l | hFE §3€ 288 | sad.s 923.4 |-4&3 R4
4s'| G62 340 | 4F3 932, PP¢ | 2933 935, 5| -44.5 Ite.$
W' 8F3 P82 |4F5 143,098 |32f.0 7573 [~43.7 Ge3.¢
si'| EFR 24¢ | L¥6 €30.¢52 | 2641.9 $5¢.0 ~4/.‘1J $08. 1
55| Jrle U2 | LAY L 22. 428 [43%.4 P52 4| -4l.q 010:2
59 |§Frs F39 |éfs %4 02 |340.5 79507 | ~4leg 7543 Bad oy,
Bloo'|gro €83 |4kb 516. 7L | 5054 feo. g |-i0.¢ - foo.2
03| £F> 324 |[¢F5 03¢. 290 2642 75 3 ~31"4 f13. 4
00'35'| £8% #28 |42 45¥ L 212 |34kRe0 Phha | -2, £23.8
wl\ers ¥bs |hxs g5 200|398, 743\ -162 £22.¢
W'\ EF6 C€c  |4rs 93¢0. 177 | 2026 £2P 3| -18.3 Fio.0
8287 033 |4R6 025 . LA( | 4601 Féd. €| -17.9 fso. .k
55| 07 §03 |LF( 234, fo¥ |4LT.8 $35.8|-47.4 P! 8.2
$P'1 865 964 |L¥3 o06 P16 | 196, £25.¢|-1%.4 €. 2
iYoo' | fs4 P84 |4¥3 AL, 4IB | 500, 3 F.3| -1Ro RS 3
H'|8X 032 |4%4 374, ofg |4hdT £50.2 |-1€.¥ 8.5
o\ FF3 fod [4X5 144, 59| /413 BLlF | -84 fos.y
' ¢ 03 474 059 ,t50|19%.3 £33 -6, 09,2
65
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SAN FRANCISCO Table 34
Date Nov. 17, 1977
Site Accademy of Sciences
U.'ri-ei N T (ps) t (ps)| g {pGal) (;@gi gcww’(.rcrai)-_“ -No_tes—
Lu/’m{ v T Tus) ,/,r/nu Tugad) | e | Joos TS0 Mors
Pu) $i8 20 |Lho 124.58¢| 436, 129 Pre LR85 |-®2,.4 92p £ rfd‘?.?
so'| 906 FLE |4RP Fl9.548| 5035 727.0(-24.4 de2.¢
53| §p5 542 |4FE 334 4F4|hog.d £o4. 2 “’""i F55.9
SE| £82 43P |4 415.56¢|is4.2 P17 | -2%¢ FEG. S
oot pre 250 \4¥ 355, 4t 2008 904.2 | - 2o fEr 2
03'| 3 L09 | 477 SO, £id) 305, 4.7 |-343 F64,4
0¢'| §80 504 |4PE 965.546|142.5 Fef.o | ~31.¢ F574
01| Sr& 364 |4{F¢ 386 .368|)50.0 fed. 5 |- 330 033,57
a'| axé 03% | drs 2il.ded| 34 2 PRl 3 |-33. 37,5
15| Ere Gfr | 4R€ 528 20U | 21.¢ fés.5 |-354 £27. 3
18| §F5 62F  |4F5 £¢3.6/3|252.0 #63.3 | -¥. 7] s
£3' [ Pre 4is  |4R¢ K27.020|398 980. 43 (-38.9 f32.0
5\ @F8 by Ly¢ 332.063 %924 §85.€ -39, 746, |
Z3'\ ¢p8 651 4R Lbbh (X[ IFS . P8k |-4teo 732,
' |§rg Sko 4¥ ¢ Fi13,520|6949.5 2y, 3| 4.2 £85 .1
W'|gre €33 |4Fs Ji6.Fu| €30 g5 |-63 Frd.y
| €7¢ 263 425 F88.134 42l.0 934,0 | b, ( P8¢9
3\ 875 @54 |4ks Foé 19| 500 906.3|-¢4.q F61. 4
W ¢ sxe |hke 1x s,;ojsu,; 9100 |46 d64.d
45| €29 648  |4%¢ F34 ,509 299.0 PRY. 3R ( £, 2
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Table 35

Date

Nov. 17, 1977

! Site Accademy of Sciences
ot i i, ot s S e O P DT T
l.t.TIF'J N T Tad] f[/.;] ? L p 5’»(’] T ¢ PR [,“fw('} NoOre

| W Pre $36 | 480 832, £03|398.8| 9ky I FProx |~66,4 |97 pri F30.3
55\ 883 182 42> £9¢. léo |Ré o Fe6. 3 |~€2 5 rre.d

s@'|gd! ok8 | LX) sike. 23 | 466.3 932. ¢ | 641 fé4q.2

ol g2 813 | kZs fos. beo |34, 2.3 | 672 F45. 6
03| §%5 3ok | 475 S54, o2 |hs5d os . |-69.0 P38

o6'| P¥F 18 | 4RC 257 L0456 24, 733.¢ | -69.4 P42

o' | BF2 22 | hXL 696, 754|280 9 §o3,3| <1, 2 £33,

. JU | FF 202 |h2s 253,622 4814 922.0 | 2o, 2 fsi.¢

: w8y il [bys 343,590 how fi0.7 [-%0. ¢ gro. |

| | 6ra oke dre drr, 401|359, 0.4 | 21,0 £54,
' | Peg P53 |4k3 fooe Y |sd1.5 kot |A1ea i @
' | 823 88y |4F5 /53, Jo5 |8i9.E 93¢.% |-P1, 6 F§ .1
Y| 923 o2 |4rs 120:622 | 4344 €89 4| <2104 Plr.s
'l 87k Fé| 475 hote 13| Meud .0 | 421 FIN
3| eFs M€ |bPs 5K 8FY|kkoOE Plecd [P0 4 £3¢. 5
C selery 086 |h2¢ 799 Jor2|is0.0 .0 | A5 gol.¢
%' | eBr& 1 422 E4X, 155 | SSte J04.0 | ~Ray 463
Lo'| §#2 641 |4RL 846 - B¢ (84,5 24,1 | 2.4 §51.2
w2'| 37k F33 |4¥s 4hog . M3 |3Rs.2 Phed.2 | ~F3.0 $76. 2
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MIAMI Table 36
Date Nov. 22, 1977
Site U.S. Naval Observatory
Tl M. |t tm) t ()| @ (poal) (m_—i‘;:(;;)  Notes
Wfnd W T ras) |fo)| # Lefl) |Te | po Lafali [wores
u's'| g2s 2 Ly 756,824 | 2¢45.2 | 7§ o004, 4y0,5 |+ 5o |1PP 004 2673
70| 973 go3 | kP bt 336 |4S5Y. ¢ oky.3 | tSre ior, i
1) Y24 964 | 4T O, kEl|SvO. £ 24846 | +5).0 0. &
15| Joé XS2 | Lfe BEL.2IS |bid.s 1200.5 |4573 s8R P
5| 110 0rg | 45 150, 0% |biRa ol?o |0 o?P .0
35| 920 96 | kdg ok’ Rh2 3. £ Ofhk.2 |60 26k, 2
W\ N2 32 |kfs L9678\ 30U, 5 4Pk |59 Jiafe b
W' 05 530 |4f3 134. 3572 | 44.4 013, 2 |+5Y.8 ORe.x
50'| Y06 4@ | k8¢ 043,423 | 51400 08Y,2 |59, oPf. A
53'| 4o okL |44 £68. 356 | Iff.x 005, 3 |+868.7 0é4. 0
‘)’A o2 76¢ |L&3 202 .00 |290.4, oro.3 |+56.5 2f.¢
5q'| 406 441 |48y 23¢. 405 |bie.s 0,5 | +56.0 ofh.s”
of| So1 quo kg2 962.042| €8.6 088. 2 |+, 51 ods 2
68
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MIAMI Table 37
Date Nov. 22, 1977
Site U.S. Naval Observatory
) I IO - RO P D
L. Tine M T Fasdiid ol 2 LeplllTe Peor LAPA) |\WETE

4’| 120 344 | 48F £79. 869 |4Xhix | 979 aoé OF 5.4 (474 | PP cou 1b8

¢y| Yot 6o |hoé APl . €30 |I84.7 3.6 1464 120. 0

52| Got 136 |4g3 22y 3P |80 Ké. L |bag H“r.2

55 o5 41 |4a3 F3p. F35 |k¥S. € 13.4 |+44is 0552

53'| Bpg 4P |AG2 315, ARG |LEES el 4 |4 404 6t 7

12| fo1 p6s (€2 33.080 (4451 4.7 | 39.¢ 24,4

03| 943 18 |4d6 5. Ph3 |4F4 X Sr. 4382 65,3

12.52] o8 F2S |44k &30. 145 |416.7 ofr.2|~+9%.0 408 )

G| 903 626 |hed Ler. X8| 394, J39.¢ | 192 Abf®
o3 | §99 244 b Esz.tu 4980 J6d. 1 |45.3 e |
os'| 894 935|481 £34. /04| ko€ 2 Yoy | 43,4 9. 1 i

X'| BIF 4¢P |4FL 045 3| Los.2 U564 | 442 4564

1| 895 of¢ |4t A3s, Los| S6.d 9,0 ++3 L9.3

W' £tk 303 | Ldo 926 <3| 45,9 fo.2| <4l 7¢.¢

69 ‘
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MIAMI Table 38
Date Nov. 22, 1977
Site U.S. Naval Observatory
I E T (ps) t () & (pcal) Jﬁil | #eore (pead) ﬁl:nNo‘t:s—-
UTiue M T [as) | #Les) i Lufald| Tot | fesn Lafak}| motr £
2| PrL P30 | 4h0 530, 392 k60,2 | 12P 004 s5er |25, | 227 00k 13202
5¢'| 871 #Fs | 4do 300 464 |887.3 722.3 |~-30.0 4.3
W'os'| #9¢ 346 | 4Pt 4F3.97P [4053 ASer | 055 P4 s
[ Q' £t 2bl | 4f2 253e ((X|b4sS,0 03.9 | =354 Lé8.5
| 909 Léo |44 937, o6 |63t,5 £8.8 |~R. 2 54,6
| /5| Qo o | 4B2 F53. Fro |4dle3 4030 |-39. ¢ 63.4
| 18' | Bp6 s |4gt 594 K60 116,24 2250\ 41,3 283X
| 21| f26 053 481 37 . (fo|353,4, 463.% |-430 4202
| 23' | §94 382 |4do G4l Aut [335.2 L94.8 | <4k, 1 L7t
L' | f1L 060 |4fo 325 .bos |45het 2351 |-46.0 1893
0| 864 19% | 4¥2 V62, 646 (W64 L4 |~kfe0 494
3| oz 168 |4F3 069, U8 (3444 2342 |-52.1 €5 .
4o' | Yoo 2os \kdE S¢ds 459|383 43,0 |-53,5 ry.5
43'| o5 590 |4F3 952, 110 |%6.6 L¥8. 5 |~54.9 423.4
bs'| B95 35¢ |4Pr 209,430 |4l 4383 |~ 5500 £Res
50'| 96 Jbo |4gr 458 Eft\USo 2061 | <55, ¢ 2480
55'| 997 /50 |4f1 9bo.l6% | 5034 156,5 | -d0rs &, 0
58'| B X5 |4El! 482 I3% |45t Atb4 |-6/.9 L. x
Dat'| P15 384 |4t doi. fos| k3. 23,3 |-62& 149, 2
os'| 8fo #P4 | 4pY Fod 4r5|46P 9 I5P-9 |-65.2 pIIx
ﬂi 7
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Table 39
Date Nov, 23, 1977
. Site U.S. Naval Observatory
U.Time N T ()ls) t (ps) g (rcal) (Tégi) B (pGal) Notes-
L. Tme N . TasD A rusy £ 1'/;&/3 ToC | Jw, L4go)| NoTE
Lo | Gus Lés | 493 549 L6 |328. 1 | PRP 204 00i.p | +56.% | #2Po0k Ol.0
18" 50" | 1%0 ot |soo fro.yto |135.4 drey | ~454 434 3
E JiY o | josa 1hs |58 £9R.348 | 28387 157,85 =74.7 o%1. 8
B 9¥1 290 504 434 326 4806 2500 2| <F.¢ 4%0,8
' L6'|s052 1t |52 650 .82 |435.2 /543 | ~Bl-2 oF3.2
1 25' | j034 ffO |51x 324 J6L5 |2268.0 156,68 | ~82.4 o4,
E .
71
s— —
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MIAMI Table 40
Date Nov. 25, 1977
Site U.S. Naval Observatory
U.Tim N T () ft(pe)| g (poal) T.c.l 8, (Hoal) |Notes
; i o T 22
urmel N T Ips)y Ao\ ) Irpf | Toe | L., Zufdd Mot
Wit join 109 | 519 431441 |26, 9| 922 a0t Sius |~ .3 | 929000 543
o3 4ty S(é ¥50. %4 | 40,3 o¢r.9|(+L4.3 Ok4 2
{54038 375 |58 219,58} |384.0 Ll |+ 2. % 2.
soli1ots 321 |54z 432.644|4d3.0 59,6 v 20.2 fo.0
s8'| 992 193|504 S5¢4.604 |hsia 21202 |+ 46, 2 L34
(1" 432 462 |Lgd 0. Gto | E7.9 93,5 | +2.4 J05
Lo'| 1633 F6& S4F 048662 3¢ @ A0Peé | =A% /00,9
43| 995 244 |Sor 342,800 4923 1000 |- 95 20, 5
53'| 4036 420 |5ux ¥3(.500 |3k, 5 Aéx. s |- 156 is49
(]
ﬂ‘j;;;c I |
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MIAMI Table 41 ‘
Date Nov. 25, 1977 E |
- Site U.S. Naval Observatory ’:

i RN NS <L /20 I o DO g =

L N T [as) |4 La3) j L. fo’? T2 ZG—H L/'aﬂ} #0o7.
»so! 1024343 | 515 9¢0 Jhiy [ 4953 | T¥Y 00y 4553 |- 41.2| 909 ook 105
59' 4033 38 | S4g 122,662 | 4l 1 485,46 |-5%.2 /30,2
204! 105 0288 |52t 305.25¢ (/150 230,¢ (-7 2 Ok5, ¢
25| o5 1644|523 sw. 582 | Wiz 205,3 |~§3.¢ 2802
30 (40k3 203 (519 483,008 4Ph. ! £19.4 |-$%.3 W52
52\ t0ip s x |585 Fit L6t |45t 220.( |-t 4359
5'| 030 P43 |56 337649 |344,3 209.¢ |-&.o 43570 4
58'| s 0fs 6£3 |524 967218 |4&0, 3 kb, q |- P3¢ 464, 3
I '| 1063 482 |524 3F3. IFs5|30k.c ve€, 3 |-&l. 0 ofs 3
42'| 4075 4oi |S2x 378.224|475., AL, 4|~ 72,3 L2221
U'| 4 073 389 |52¢ Pl . k22| 5080 Ak3.2| =244 ¥2.8
so'| 1063 J4¢ |524 562. /84| bbed.o 29,4|-68.5 X
53'| 1057 F¢ |522 541. 244 |56k 2x.2| ~6 250 ¢
$6'| sovT22¢ |S20 20, J52|24501 A44.0| -5 ode.
oo*e2'| 4043 392 |59 ko002 | l3s, ) 200.9 ~62.4 2482
ob'| 103 P |5196¢5. 902 |4¥2.3 259, % |~ 644 078.3
: Y| géx 534 |[500239,3% (27K ¢ 25€ek |-58.51 2692
. u'lhess 191 | 5L2 39, Br|/33.4 A%l:2 (=574 of3§
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MIAMI Table 42
Date Nov. 26, 1977
Site U.S. Naval Observatory
).Time N T (ps) t (ps) g (pGal) (I:C. | g (pcal)
UTel N T Les) frs| $ Ll Te | Jor 2454
' W| yocd 418 | 525 p58.0fc |502.8|§21 eo4 A0 |-39.8 PP ocw /38,2
Peo'| 1055 304|522 44d . 454 |4250 05%.8 |- 124 .2
o, | 1050 493 | 521 23¢. 658 (3245 006.2|+F4e /02.2
op'| 4032 k24 |5e¥ 982. 642 |48 otl-4|+ 98.4 41,5
1| 1005190 | 509 €81 kb0 |lits 12 3| = 55 h.p
i§'| 995 o418 | sor 305 682 |b9d.s Wbs| -6 105.%
29l sc k@ 096 |Stc €34 2606 |3c00.4 2008 < 1.3 408,53
55\ socke axt | 542 dhk, 363 |505.% 204 1|+ 13 14 g,
58| otk Pre |seg 8. 89 |2¥0. 3 98.3| sl 5 ad
10| paF 013 |so5 496, Ur M2 209.8| 4142 188.0
74
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BOSTON A Table 43
Date Dec. 2, 1977
i Site Hanscom AFB
Bedford
J.Time N T (ps) t (ps) g (MGal) igégl - (p4Gal) Note |
b s ‘ |
u.Time N T Lpes) /9"1;_1 Lpfold |T.c|f, Ipgt)|wer, %
W'us| Beor r34 456 F3r /2 |32 980 338 50/,3 |-€/.3 |1ho 348 éle.o :
74
{If Cu.‘/? P« ,‘/ s:;J&ﬁu s “‘-« ekm o/ v / h(/&"l*f
the oved M an ber o/ “pts e czg-n—‘—. e
; see 379 1932
75
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BOSTON A Table 44
Date Dec. 3, 1977
Site Hanscom AFB
Bedford

Time N T (ps) k (ps g (pGal) 1.c.) 8opp MOA1) Notes
ut N | T ras) ltga pLep [T | fu £f0) |hoTes
1% 54 crr | 308 Sp. 506 | MPY| 900 328 5883 |- Wb\ Ve 378 54l

6'| k&8d éox | 355 230,853 |304.7 S¥5.7 -4}‘.3“ 529.9

52'| Tr2 344 |38k 469.026 |25 $45.5 |45 so3,0
100s'| 559 879 | 380 256,349 3502 s2l.p |-39.8 L8:.9

A2'| 558 $43 | 3R 84, 635 | ML Srr0 | -M.0 533 0

w'| 564 235 | 381 Fol2.243| 1.4 499.2 |-3.4 L6l.8

| 556 ks |3FY ¥8k, 120|174 533,5 |-34.3 619.4

2 sEe W | 30¢ IXL.oF0 (3443 5343 |-32.¢ Ses.s

31" $65 294 344 654.5%2 4340 s 7 |~ € L Yo.5

(2| £5v Sps |34% 078 §88|4%4.0 éal.3 |-25.8 573,57

bs' 552 bps |3pF FLEo B2 m.q 5tp.3 |-809 580.4

W' B4t 845 |3X4 004 05F Bk S 534.9|2/3 S®¥L,é

k9| S48 395 |IRE 338,528 Rz 4odo | -2 461.3

s4'| 43/ 0¥ |333 &6y Xex |(iBl E9.5 |~25.7 &7 (Bad tay

S5'| 543 237 | 37 354,580 2By 53,6 |-84.4 489Y.0
Blat| 550 0w | 387463 . B3| 20 500, | -23,4 e g

os'| 554 374 | 3RE 3846.6%0| 2495 $10.¢ (1.2 b6t 2

O | 564 Y38 | 341 GR2. Lok 3 1ps] St7.2|-20.8 526 ¢
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BOSTON A Table 45
Date Dec. 3, 1977
Site Hanscom AFB
Bedford
u.'rin;F N -—:1_"-_(’-;)"_ t (ms) g (pGal) T'Ej o (pGal) Notes
LTne p T Lpsy |folg Lefpfd|Te |fo Z:ph)| woTrs
200 4ea (@2 | 34F 227,006 | 420.3| 790 378 sH3| -4.8 |80 32 sens|
6| 599 395 | 393 44v. ot |228.0 s280|- 3.5 5245
7| foq g25 | 396 272,459 | 2144 s | -3.1 $/6. &
22| bos Ef1 | 315 Sos.%¢5 |36, 544,1|-2.3 S¥r. 8
I5'| 594 964 |392 50,357 |39 ses 2| -1 504. 4
' 4or €23 393 999.562 |3%.2 bfo,1 | -1.2 488. 3
30| 572 féx |39 300,72 |268.c AxR.8| -6 423.2
32'| 592 440 | 394 o0s0,¥38 | 431 4992~ 2 .o
3| S S4E 392 PE3. 395 |404.3 é22.0| -3 4RE.A
39| 516 126 |342 3%4 Sdé | kA S52.8| 4 -7 $53.¢
bo'| 511 boo |30 FP2.é¥ T (3961 509.€| 1.2 30 .3
b5'| 55 Zes | 38¢ Th9. 12 |L9¥0 6004 | =& 1 4925
W'| 603 3¢r |306 FSZ.p0v | krk 495.9|« 2.7 (s8¢
521 S¢0 T4 | 390 655,36 |X4One 4£94.9|¢3.2 é90..
53'| 582 443 | 36% rh5 Jxe1 | 62y b4oup (v 4.2 k44,4
23| 595 4l | 344 4ds e85 | 458.2 49464 | #4.2 £79.10
o,'| boo 2oy |393 Fis. 7&4 |44k, L8t | 5.0 .q
o'l 594 r& |390 983.943 |32 49,0 ¢5.3 €r9.3
(o' bob B84 |395 €45 .5p2 |794.5 £59.3| ¢5. 8 4451
/5" bto 535 |397 08,523 |302.¢ 5a3,2| 1.5~ U2
I?') bco P20 1393 . 55¢ |83 $/.9 | t6.2 “&Sf.q
s The Jc/a., hare a1 1he sdont  Aas bees, (1047 gl
7hs porut 77
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BOSTON A Tuble 46
Date Dec. 3, 1977

Site Hanscom AFB

Bedford
™ T (ps) t o] 8 (poal) 3 4}.;321 gC:" (psal) Nens
U7 kg N m Cpes)) /‘[/_,jf‘f [,“ﬂl Tc¢. ]m {G/JJ NETE
3yl 539 26 | 3%3 x| 3080|900 328 ipis |+6.9 |0 s2p o33 |
2| €2 okt | 34x 5. kS0 | 3814 44,3 [+ 1 2"
1 5 str 525 | 390 £50. 48k |41 2 5203 |44 sed, 1 %’
2s'| s9e €94 394 402 1235|8374 $13,2| 7€ 50,4 |
| geefé5s |394 5f0 014 |af55 Sth,o|+%3 521. 9
Wos| so5 340 | 395 404 -£13 | 138.2| 9r0 3¥8 543.6 |1 10,2 |980 328 5£3.9 |
op'| 525 ¥O5 | 368 4xo F5E | MB6.« 4da.0 |« 10,4 L1,
j0'| 553 99 | 378 256, 164 | )13 o2 |t OF 58,3 £
23| ey XX | 399 Low 2328|1310 §20.2 |#1O.5 32,2 |
i5'| bre Fet | 39% 162,172 Lro.? Loo. g |#(O. ¢ L3i.5 %
2 546 303 382 442, 452|282,5 49004 |rlo0 ¢ 5°2.0 |
' 584 S4o0 | 384 544, 57| £ 8 Sye. 4| 104 IS5 5
2| 542 18¢ |38F Réo.099 |kél.s L& 4 110k (3.3
U'| 518 ees |313 029,087 |43f.2 Su.8 |+ oy 5575
'] bo¢ ¥y |378 Kbk, 2d Lou3 bPR4 | +lOF 98
18| 532 569 |3¥2 158, 02 | 44b 5 465, |elos 4tésy
30'| 549 333 | 390 434. 524 |bof.7 &*3,€ |r(0.7 bde. 3 §
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BOSTON A Table 47
Date Dec. 3, 1977
Site Hanscom AFB
Bedford
'J.Time N T ‘(’s) t (ps) g (pGal) T.C B (pGal)
AT N T Les) |(Arzas)| 9 Tufel) |Toc L4 gty
I//‘/;a‘ 566 téc 342 #19.586 | 3670 |9€0348 5/F. ¢ |tio.5| 180 37> 544,
W2'| 5689 67°¢ (390 d4¥.00r |3F3.0 520.4 |+40.5 $30.¢
k5'| 238 #3& | 389 734,392 (K49 4950 |+t0.¢ s05. |
be'| be0 565 | 393 §39. 481 | 243, 4 495.6 |r 104 505.49
S0'| 538 5p5 | 3R0 JA2. dH [419.” 4659 |+ 0,3 496, 8
54'| 583 £50 |388& FhL, 135 |249.3 493,55 |rlo 2 503,72
srt| 5t 881|391 293 548 |349.2 5035 |ri0.0 5e3.4
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