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Hvrelsonr o tober 1, 1982 The caomet was found within o few 13

R et of the prosttion prredeted g the first edition af The
Cornet FHalley Handbook *

-

Pl
-

P



. ‘ g

- . »

FOREWORD ‘

t

After five vears of unsuccessfiul attempts, California’s giant Mount Palomar telescope _',.
recorded an umage of Comet Halley on Ovtober 16, 1982, When first recovered , the comet ¢
was located beyvond the orbit of Saturn and was as faint as the light from a smjk- cagrdle
seen 27,000 miles away. By the end of 1982, the comet had been observed at Arizona’'s Kitt
: ‘ Peak Observatory telescope, at the Canadg-France-Hawaii telescope located in Hawali, k
aad at the Eurapean Southerti Observatory telesgope in La Silla, Chile. Compated withfhe

-

. tions were made'when the comet was three times further away from the Sun and about
2.000 thmes fainter. Comet Hallpye has bean recorded afeabh of its last 28 returns to the

T Sun i fact, Chinese records noted the comet's visits as far back as the'spring of 240 B¢,
Every 76 vears or so. the comet returns and reintrodices itsnlf‘t;) a distant group of ¢lirious
ohseryers. . '

Because of their infrequent apparifions and peculiar gppearances, comels have been .
feared and misunderstood throughout most of recorded history. They were considered to |
} be malefic signs warning shots thrown at a sinful Farth from the right hand of an angry
God. Whileno longer fearad, comets remain misunderstood, perhaps the least understod
members ofour solarsystem. Comets are thought to be composed of a primitive collection
of 1ees and dust, Anintensive study of theff composition could offer valuable insights naet
only inta the nature of comets themselves but also fnto the aature of the primordial
. mixture from which our solar system formed some 4.5 billion vears ago.

Comet Hallev is coming, and thousands of professional and mnaténr astronomers are

making plans to study thisThost famous of all cometsggeforeand after it swings around the

Sun in February 16886, The International Hallev Watch is cSordinating and atchiving

around-based observations made in various wavelengths using many different tech

- niques While the comet's coming apparition will disappoint much of its waiting public,

the imternational scientific observations certainly will be rewarding. Unlike observers

during the previous 22 cepturies, scientists will not e content to view the comet from afar

this time Five spacecraft, representing several different countries, will fly by the comet in

March of 1986, and their close-up observations of the inner cometary regions witl com-

- plement the ground -based observations of the comet’s outer regions It is hoped that this
}mmﬂ‘m.uk will be wseful in planning these important chservation programs,

* - B - - . . u
Scientists frony more than 40 cauntries are cooperating with the coordination ot

. S8, i1 hased and space observations of Comet Halley [tis ironic that the same comet that
. Has caused feap and misunderstanding throughout history should now serve as the focal
\ < pinnt tor an anprecedonted fovel of international screntitfic cooperation
. - .
- s
. * , d -
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first ohservations made during its previous return in 1909, the recent recovery observa- <\ ’
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. PREFACE TO THE SECOND EDITION

.  This second edition of the Comet Hallev_Handbook cogdains an updated orbit that
mcludes recovery observations ofthe comet through Janugfy 14, 1983 [mproved magm

tude estimates for Comet Hallev have beon added, as well as a section on the comet’s dust
tat! by Dr. Zdenek Sekanina.
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I. The Ol‘bit Of C()met Haﬂey s n only 8 arc seconds west of the predicted position.[5] This
, edition of the handbook gives an ephemeris (see Tables B-1
m(;;’ r:x(;ieurgble s %r;;?,nsuzfxliinfongg}m? !‘;‘ g‘ei; hanrgbtook and B-2 in Agpendix B) that is based upon the observations of,
are based upon ious work on Comet Halley's orbit, in  * comet Halley. made from 1835 .until Janusry 14, 1883.
which the comet's path wa¢ determined from observational - ey- January
_data in the a[p?aritions of 1607, 1682, 1759, 1835—18386, and The recently-updated orbital elements, which define |
1909191 1.t The observational data in 1607 began witha ~ the comet’s path, are given as follows:
rather crudé naked-eye observation on September 28 by the o
German astronomer Johannes Kepler. The required orbital de- . Epoch 1986 Feb. 19.0 (E.T.)
termination computations were run over various observational . T 1986 Feb. 9.45175 (E.T.)
data intervals with perturbatians from all nine planets taken ' o .
into account at each time step. q’ LN 0.5871047 -
Forces other than gravity acting on a cometary nucleus e . 0.9672760
introduce an additional acceleration in its motion, These so- © 111.84809
~ called nongravitational accelerations are believed to be due to . ' .
the otrtgassing rocket effect of the comet’s icy pucleus.[?! (}) ’ 58.14536 y )
These effects have been successfully modeled by Marsden, * 162.23928 ) ‘ .
Sekanina, and Yeomans.[3] Yeomans included them in his < T . ' .

-

"observations as®

r Comet Halley.[1! Using the ancient Chinese
sanstraints upon the motion of ‘the comet,
Yeomans ahd Kiang computed its umiotion back in time to 1404 *
B.C.[4} Ihe Chinese records in 240 B .C. were found to be the
first reliable observations of Comet Halley. To dste, thereare no
Ccmviming observations of the gomet recorded prior to that
t:me : .

camputations

" To provide the ﬁsmon predxctxons necessary for the recent
recovery of Comet Halley, an orbit Based upon. 885 obsérva-
tions of the comet over the 1759—-1911 interval was used. A
scHedule of predicted cometary positions, termed an ephe-

. meris, was published irrthe firgt editidn of this handbook. The

" recovery observations of October 16, 1982, foynd the. comet

-

The nongravitational parameters, as defined in Raférence [3 g
e Aq = 0.0565 and A, = 0. 0154 in units of 10~ 8 AU/day?.
The above orbital elements dre strictly correct only for the”
given instant of time (epoch). However, for many low-preci-
sion computations, they can be ysed for several months en

either side of perihelion passage (T). The comet reaches its.

closest gpproach to the Sun at perihelion and its-distance from
.the Syn at that time (distance SP in Figure 1) ¥s termed the
comst’s perihelion distance (q) and is gwen in astronomécal
units (AU): 1 AU is the mean distancé® of the Earth from the

Sun, approximately 149.6 million km, The eccentricity (¢}and "

the three angular elemgnts.—the argument of perihelion {w),
the longitude of the ascending node (§1), and the orbital incli-

*
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nation (i) .complete the description of the comet's orbit. The
angular e[uméﬁts are referred to the mean eclipticand equinox
of 1950.0 and are illustrated in Figure 1 .

Figure 2 illustrates an ecliptic plane proj;x:'tiun of Comet
Halley's orbit within the solar system. Figure 3 depicts the
relative positions of the comet and Earth in the 1985—1986

time period. The px‘é— and paost-perihelion close approaches of
the comet and Earth occur o:il ovember 27, 1985, and April 11,
_19886, at minimum distances of 0762 and (.42 AU respectively.
The position of the vernal equinox on Figures 1, 2, and 3 is
denoted by the symbal ° . Figure 4 shows the comet's path
through the constellations for the perxod Novembe; 1985 unti[
May 1986. : . ‘ .

-

° . - <

EARTH'S ORBIT

‘. . " ORBIT OF
o COMET HALLEY

¢ 1

e

Fig. 1. Angular Elements of the Orbit of Comet Halley. For Comet Halley. the orbital inclination i is \ﬁ:g
162°, the Jongitude of the ascending node (1 is 58°, and the argument of perihelion « is 112°,

. T o ot
t
- ¢
/ -
r
I
¢
A NEPTUNE'S .
ORBIT .
g p
‘ - " »
ORBIT COMET .
HALLEY'S R
. POSITION AT
! \__v___‘Af
Fig. 2. Ecliptic Plane Projection of Comet Halley's Orbit (1910—1988) W:thin thé Solar System. The .
planetary positinns are indicated for the time of the comet's perihelion phnge N
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P = PERIHEMDN OF COMET rw.mf . /‘
- E = POSITION OF EARTH AT PRE-PERIHELION CLOSE APPROACH OF COMET (NOV, 27, 1965) .
T, E = POSITION OF EARTH AT POST-PERIHEL ION CLOSE APPROACH OF COMET (APR. 11, 3986) .
' ' 0 POSH'ION OF EARTH AT PE&IHELION OF COMET HALLEY (FEB. 9. 1988)
* A 'Fig. 3. Relative Pusiﬁons of Comet Halley and Earth, 1985—1988. . ’
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II The Expected Physmal Behavmr of
" . Comiet Halley in 19851986 |

sike that of other active comets, Comet Halley’s physical
behavior is likely to change markedly from day to day. The
_ comet’s detailed physical behavior cannot bé predicted, but its
general features can be estimated from information gathered in
past apparitions. In an effort to predict the comet's apparent
brightness, coma digmeters, and tail lengths ig 19851986, an
" gnalysis of existing data is presented in‘& the following.
subsections. ’ \;
- A. Brightness Estimates :

An object's apparent brightngss is measureci in astronom-
ical magni®udes. A star of magnitude 6 is just mele to the
naked eye, and a star of magnitude 5 s 2.5 times b ghter Ast&r
of magnitude 7 is 2.5 times fainter than a magnitude 6 star, e{tc
The total apparent magnitude (M) of a comet depends upon
the comet's distance froth the Sun (r},, its distance from the
Earth {A), and its abjolute tqtai magni (MO) ia,its tﬁagm-
tude at r = A% 1 AU If the heliocentric and geocentric dis-
tances of the comet are given in AU, then /

M;=M,+5M0gA+25nlogr /

-

Y

(1)

Lol
» ..

where n indicates the.inverse power of hehocentric distance -
with which the brightness varies.

Visual brightness estimates of a comet are made by compar-
ing the comet to out-of-focus sgars of known brightness’ These
estimates depend upon the subjective judgment of the ob-
server, the brightness of the night sky, and the type and aper-

_-ture size of the telescope employed. In recent study of Comet .

Halley in 1909~1910, Morris and Green m&uced brightness
esfimates made with refracting telescopes, qpera [%%asses, and .
the naked eye to a starflard aperture of 6.78 cm.i% From the
pre-perihelion dbservations out to 3.4 AU, Morris and Green
found M, = 547 and n = 4.44. Post-perihelion out to § AU, the
corresponding values were M, = 4.94, n = 3.07. Figure 5
reproduces the data and resultant fit to these data points. Ac-
cordingly, the pre- and post-perihelion magnitude predictions
used in Tables 2, B-1, and B-2, ag well as in Figures 9-13, were
computed from the fojlowing equations

M, ==15.47: +5log Af)- 11.10 logr {pre-perthelion) (2}
L W Y N
M;=494+ 5T6§ A‘+ 7.68logr {post-perihelion} (3}
For the same hehocentmc dlstance the comet is mtrmsical}y'
bnghter post- penhelion , B

. . o | : /, | ,.)\ 13 . ' -
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To be a paked-eyg object. the diffuse j mage:)f Comet Halley
Have to be §omewhat brighter than magnitude 6. Be-

wa
(:u_.t* of its Unfavorsble positions with respect to the Earthand
Sun, Comet Halley will disappoint much of the waiting public -

in the coming dppdrmcm It may not be an obvious naked-eye
object and might in ta(,! be invisible if the observer islacated in
a populous area with significant artificial Iighting Successful
observers will have to equip themselves with binoculars, know
where and when to observe, and seek an Dbservmg location
free from light pgl!uti‘on.

-

At great he'lio'centr‘ic distances, the cometary ices are not
vaporized by the Sun and the brightness of the comet depends
only upon the reflected sunlight. We will define the nuclear
appargnt magnitude of the comet (M) as its brightpess when

it is inactive at large heliocentric dxstan(,es The 1982 recov- *

,ery magnitudes were wsed to determine the following

relationship: -
*

(4)

F

M, =141 +5log A+ 5logr

\

. Here we assume that the phase term can be neglected. The

predictions for M, given in Tables B-1 a,nd ,B -2 are meaningful
only when the comet is inactive.

B. Coma Diameters

Figure 6 presents the linear coma didmgters determined
from visual observations made. in 1908—1911. The observed
angular coma diameter, in each case, was, multiplied by the
wrocentric distance of the comet at the time of observation to
obtain the linear coma dmmeter Note that the coma dlameter
reached a maximum value of appmxxmately 200,000 km just
after perihelion. Because the actual coma diameters will de-
pend on the optical instrument used to observe the comet, the
data given in Figure 6 are crude’ Nevertheless, the curve does
indicate the general evolution of the coma diameter with helio-
ceniri¢ distance.

C. Tail Lengths ‘

In general. an active comet such as Halley will exhibitboth a
dust tail and an ion tail. To a visual observer, the dust tail
appears vellowish. the ion tail bluish-white. The ion tail is
usually longer than the dust tail and is positioned madxrmtion
nearly opposite to the Sun.

To obtain some idea of Comet Halley's tail evolution with
heliocentric distance. r. we collected apparent tail-length data
for the last three apparitions. Only naked-eye,angular, tail-
length estimates were used in our analysis, and we made the
assutnption that the tail was always directly antisolar. an ade-
(quate assumption considering the subjective nature of the tail-
length estimates, Using the comet's phase angle, 8, and the
geocentric distance of the comet. A. the actual, linear tail
length. s. may be computed from the apparent {foreshortened}
angular tail length, t, by :

© Asint
' ST sin@ - ) (5)

15

[

v :

“The linear tail lengths., s, plotted as a function of heliocentric

distance, are presented in Figute 7. While the actual tail
lengths pbserved will depend upon the observing conditions
and the ‘optical instrument used. the shape of the curve in
Figure 7 is Suggestive. Comparing the 1759, 835, and 1910"

" data, the coniet’s visual tail length appears to be longest after

perihelion.
. )

III. Observing Conditions for Comet
"~ .Halley:in 1985—1986 |

'3

As is evident from Figures 3 and &, the changing positions .
of the comet and Earth in 1985-1986 will cause different,
observing conditions for the comet before and after perihelion.
In general, the pre-perihelion positions of Comet Halley will,
allow better observing conditions for northern hemlsphere
observers, while southern hemisphere obsarvers will be fa-
vored post-perihelian. ‘

Besides thp seasonal variations, the observing conditions
depend on the phase of the Moon. Usually the most favorable
times of the month are centered on the dates of new moon,
listed in Table'1. *

L4 .

Table 1, Times (U.T.}) of New Moons, 1985+1986.

ra

Date (1985) Date (1ggs)

r
-

jan. 10.5

jan. 21.1
Feb. 19.8 Feh. 9.0
Mar. 215 , * -Mar. 10.6
’ Apr. 20.2 .- Apr. 9.3
May 19.9 May 8.9
june 18.5 june 7.6 .
fuly 18.0 July 7.2
Aug. 16.4 R Aug. 5.8
.Sép. 14.8 Sep. 4.3 .
- Oct. 14.2 . Oct. 3.8 -
.Nov. 12.6 Nov. 2.3
Dec. 12.0 i , Bec. 1.7
’ ’ Dec. 31.1
™

Fora given day, the comet’s (;bse’vability'will depend upon
the observer's latitgde. We haveassumed that the comet will be
visible to an observer if the comst is above, and the sur is
simuitaneously more than 18° below, the local horizon. This
condition assures that evening astronomigal twilight has
ended and morning astronomical twilight has not yet begun
(i.e., the comet’is seen in & dark sky). The time interval for
whigh thigcondition holds is referred to as the number of
availahle d&rk hours. Figure 8 plots the available dark hoursvs.
calendar date for an observer at 35°N and 35°S latitude.” Also
plotted in Figure 8 is the total apparent magnitude, My, vs.
calendar date. Table 2 lists the dark hours vs. calendar date for
observers located. at 45°N, 30°N7 30°S, and 45°S. Table 2 also
gives the predicted apparent total (M) and nuclear {M,) mag-
nitudes of the comet as a function of calendar date.

"+
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. ‘ Table 2. Gmunqumad Obsewing Data, Cmeiﬂdw.'wlm
. . Dark Hours . . .. Dark Hours:
— —_ Appamm, . ' . . i ‘ Apparent *
Lo North  lat.  South .Lat. ‘ Magnitudes . North Lat.- Soeuth”, Lat. Magnitudes
Date {1985)  45° * 30° 30 450 My Date (1986)  45° 30> 30° | 45° M,
'y : 1 M ) A}
CJan. 1 116 109 6.8 35 %7  Jan." 6 _ 26 23 05 o . 5.6
11 - 107 10.0 8.9 3.9 166 18 13 1.1 o 0 5.1
” ~n 97 81 _ 72 <38 16.5 26 0 0 o 0 a4 -
31 - 8.7 81 . 586 53 16.4 Feb. 5 ' -0 o a a - -,38 ° L
Feb. 10 7.7 7.2 50 37 164 - 15 -, 0 -0 0 0 S '
- 20 6.8 6.4 44+ 33 . 163 25 0 03 0.7 0s 43
Mar. 2 ° 5.8 55 3.9 2.9 16.2 Mar. 7 82 089 20 58 . 45
. 12 49 1.7 34 4 25 16.2 . 17 - 04 1.5 "33 .« 37 T 45 '
. "~ 22 30¢ 40 29 2.1 16.1 707 ,z.s‘ 53 8.2 4.3 »
J Apr. 1 3.2 3.2 24 1.8 . 180 Apr. 6 0 3.8 9.1 9.4 4.0
. 11 - 2.3 25 19 14 15.9 16. v 60+ 83 10.0 9.9 44
zth 14 1y 15 1.0 158 " 2 s2 8.0 9z W0 . 55
J. Mw 05 1.0 12 N X 15.7 May 8  \55 5.1 77 - 7 83 . 66,
n 0 03 ' 05 0.2 15.6 16 27" 43 . 67 73 7.5 ’
2t 0 d /o 0 . 155 B T 19 35 - 6.0 65 . 83"
1. 0 0 o 153 Jun. 5 1.0 2.8 5% 5.8 8- 4
'," Jun. 10 - 0 0 o ¥» .S 11 L 15¢ 02.s,721 46 - 54 94
20 0 0 .0 0 14.9 25 0 15 3.0 4.5 9.9
.. 30 o 0 ‘Q o - 7 . . s ‘0« " 09 3.4 3.9 103
“jul. 10 0 0 0.3 0.1 14.5 * 15+ 0 0.4 27 A 32 10.7
o 20 0 .fps5 , 08 ;05 ' 142 25 0 o 241 2.5 11.0
30 0.5 12 1.3 09 139 Aug. 4 ° 0 0 15 19 . _113
Aug, 97 - 14 18 17 13 136 . 14 0 o - 0.9 1.2 118
19 2 2.6 21 18 13.2 24 . 0 o 0.3 0.5 ¢ 11.8-
29 12, a3 25 1.9 128 - Sep. -8 0 0 0 o/ 120 '
Sep. 8 41 4.0 2.9 22 124 1By o ] 0 0 J122 S
18 5.0 48 + 33 25 119 .23 0 0 c . o " 123,
28 5.9 5.6. 38 28 11.3 Oct. 3 04 0 0 ] 125
Oct. 8 89 64 4.3 3.1 107 13 0, 0.1 o.g{ 0 126 ~
: : 18 80 & 73 . 49 3.5 10.0 .23 04 08 . Q. 0.4 127 -
—— 28 - 92 985 5.7 41 . 9.1 Nov. 2 1.2, 1.5 1.2 0.7 12.8
Nov, 7 107 . 100 6.8 5.0 8.2 12 20 22 17 . 1.0 129 ,
17 11.1 108 ° 7.3 4.9 7.2 . 22 2.7 2.8 2.3 14 13.0 .
27 - 108 .9.3) 7.0 4.2 6.5 ' ' o
. -Dec. 7 7.7 7. 44 s . 6.3 ‘<, ' - o . - < ¢
. 17 4.5 5.1 2.8 1.0 6.2 . : : .

27 39/3'8 15 o ).o Lo | . .
" ' - , ~ N

N * »

‘ A

Nntg&Q For a partic ul&;:bserver s latitude, the number of dark hours is defined as,  the time interval during which the Sun is below tha local »
horizon-by at 1kast 18° and the comet is s:multaneous}y above the local honzon

Y
. (2) Magmrude ostimates are based upon the comet's observed behavior in 190#-—1910 Predictions gre for ideal observing conditions.

t .

P L . R - ,
. ’ ’ . ; . ) ' [
- R DY ) . . , .
» * Figures 9-13 are schematic representations asto how Comet  the comet’s tail length and orientation are given for a few

Haltey may appear on various dates for observers locateft at  répresentative dates along with the comet’s dpparent total
latitudes of 40°N, 30°N, 20°N, 20°S. and 30°S. The comet's magnitudq M. in parentheses. The tail-length estimates pre-
elevation above the local horizon and its azimuth (degreeseast  sented in Figures 9-13 wepe obtined by olving fort irlformula .
of-narth) are given for'varidus dates. For each date, the comet's = (5) and using the data in Figure 7 and Appendix
position is given for the*nd of astronomical twilight if the orientation is always antisolay in Figures 9-13.Which over the
- " comel.is in the evening sky, or the beginning of astrenomical  period when the comet-is brightest {January — April
twilfght if the comet is in the morning sky. These positions . that since the camet pasges near opposition in Ap
. cortgspond to times approximately 70—~90 minutes after sun-  observable as both an evening and a motning obiert for some

set or70- 90 minutes before sunrise..Very rough inditationsof  latitudes. , . 4
L - X . . ,
* , . " 7
- - i




L

«

* -1985

1986

A

"y L . ’ *
” . :
"{ 16 YT T T T | N— 44. — ; . St T
5 1af
Ba
i 1
<& 10 >
g% 8 R
B2 6 , R
up . \ .
n' 4 ‘l - o _ * -
2 ek { ’Q { 4 i
) ‘ ‘
e 12 T T T | REm— | aE—
210 ~, =~ OBSERVER AT 35° N. LATITUDE
. $
% g \, == OBSERVER AT 35° S, LATITUDE
% ‘ S \ ’ ‘ . . ]
2 R
2 4 .
3 e |
< 2 K / . ‘\~
: i’ SR WS | A‘.‘J‘z‘\~‘_L l
- ~ 4 - 4 o T ~ ~— —
SoE o > =2 o O Q. > O
' §\ < £ 3 3 3 8 e A

- *NUMBER OF HOURS WHEN COMET IS ABOVE, AND SUN IS MORE THAN 18° BELOW, THE LOCAL HORIZON

#

-

Fig. 8. Comet Halley 19851936

P -~

e

18

*

4

™



d & 8 B 8

"ELEVATION ABOVE HORIZON, DEGREES
An

. 19

2,

. ‘ | ‘
A ~
» ""\\\.\ .
) \ {& _ p
' . . ) h ~—
[ ¥ . . )
T T T 1 T T T T T 7T . T T T T T 7T
_‘__' . R "‘ s ’ . " ) | . . ' ;‘ .._ 4°°N'}A.T‘@ — ‘30
- ;' . COMET IN EVENING SKY ¥ 1an 5 (5.7) SR e
. o L #,AFR'IS(SA) R ' | ’ -‘»\ ) -5
' . ) ’ ’ 4 -: ’ \ .
. ) LA P .
L ‘ ) S ' < . =~ xuﬂ 10 (5.4) S BT
. ’ ,’ P . . y ool . \\ \1 . y .
. #M‘K ' L & ",‘,': |-
- . . . QJAN 15(5.% . * —4 15
COMETIN . . . . _ . \ \ _ ~
MORN'NG SKY : ’.APR 20-(4,8) o ‘. A \ - - Io
= 4.5 - — . - * . g
MAR 16 ( ’), - ma.zo",‘f“w\ | | / g t,;m 20 (4.8 )
%’ (4.3) ‘,mts‘u o Sall ) : “, ,

— S ars 45 S ' | ‘*ﬁpfs“fm’ ﬁ 3 | i 13
’ .o ~ .
S ro. . NI Jm YoAN 25 (49 ¢

L* 1 | S _f 1 ﬂl— I | O~ 1 J_ H | - & |
110 120 130 Ito" 150 160 170 180 190 200 210 220 230 240 250 260 270 280
& - s SOUTH | ' WEST
. | - AZIMUTH, DEGREES
~ ‘ ' ] ; .
. R - ¢ ‘A o . ;, . ’ .
Fig. 8. Comet Halley Observing Conditions in 1888 for Observers al 40° North Latitude. Comet g
‘Mﬁomzngimfu&gmm&mm&mhtuwdmmw v g
twilight. Approximate total visual magnitudes are given in parentheses following dates. Viewing with . .
3 - binaculars and ideal observing conditions are assumed. . : . : ' .
-~ ) ' - .:\
) o T ) ’ " . v
¢ . . ? ' \ ¢ '.
- > ’, | L \ | d 20 ) ‘ ,
. . . -~ Q - o Y o : ,



b

ELEVATION ABOVE HORIZON, DEGREES

& &

. 8

5 B B

o

8

MORNING SKY

-~y .

/

,mgnu 5) ,o
MAR 6 (4. 5)
/

\ 7 MAR 21 40 /
L7 MAR 16 (4. 5,\mw(4,r, = APRS (4.0)

¥ \ !

o«

RN y o

v s L . . ¥ .
1Y ‘ . « - B ( i
1 . * ‘&‘ ~ “ ) J

U B I S S R N R IS A B B Bs o Bty s poma PC

- ﬁ - ) ‘x R ) e ) ' ;

. . - COMET IN - '

e : EVENING SKY -
— . ,. ‘ ‘ . —mﬁ
d L ameARES (5,4 \
- :‘ /.' ) . : -"‘ 3\0
am 23 (5.2) N )
APR 21 (4,9) - ' : ‘ ‘ '
\ , JAN 10 (5, 4)

. COMET IN: '+*~((H; o \\ - 20

\JAN 15 ¢5. }') -~ 15

-

\\\

. AZIMUTH, DEGREES .
Fig. 10. Comﬂﬂkymmﬂmain!mfwmmmdn.m;muﬁm Camat
mﬂommﬂmthmmmmwNme
twilight. Approximate tulalvimnlmgnﬂudumgimlnpnmntﬁm foﬂowingdm\lhwmg with
binocutars and ideal observing cquditions are assumed. : :

’ _ .

E
P

, AN 20(4.8)
\Um 17 (4.5)
. MAR 1 (4, 4),,, mz 10 (4.0),
— , -5
. FEB 24 (4,3) J .’ \ ‘ ‘t :
; / / N . x
| 1 /1 J | { _ LN g JAN 25 (4,5)
90 100 110 120 130 <14O 150 . 160 180 190 200 210 220 230 240 250 260 ‘770
EAST : SOUTH ' WES}' -



¥ B .
l - D M - )
1 ot - a r
4 «, . . ’ .
’ ~
Lo . Y :
\ 20 1 r 1 T T T 1 50
| COMET IN EVENING SKY - 20°N. LATITUDE '
: "I‘ “ ¢ ¢ A o Y B . . /-‘ 6
: ’40‘ N ’ - :40
@ ‘ .
2 .- .
% 1*.
2 3« . \JAN. 5.7 420
= \
e : R . '
225\_ »< ) e
g ‘ ' ' ‘JAN 10 (5.4)
2 m “i “ 'S — 20 »
g o ' *JAN 15(5.1) '
< 15 , ‘ —15
% . |
7% ¥ . .’
104 v : . f - —410
b ‘. o COMETIN" | Lo mise
4" MORNING SKY ;‘
-5
' 1 \ i
N APR 15 A, . e N : “ : :
[ ‘L . j - \f P &m 15 (4.3) 4 { JJAN&“ . \
3
120 130°, 140 150 210 220 230 240 250 260 270 N
. WEST
- AZ lﬂH‘ DEGREﬁS .
i &

twilight. Approxd
binoculars and



i G

-

. ‘ .
’ 4 ) - - ) ¢ ) “ ) ' ‘
J ' . "'y - . . . . N .
o \ 0‘. { [ ) ~ ‘f M =
. c ’ LI 7 . d
L \ - - -
re .
. . ) ’ . - . * . . - \.,
. T 1‘74 T T T T T T T T T T T T
- 3 . . | .*. ) . . , \ | . .
8o , ot , Rt zo}s_‘._hmuna__..w-'
g ' , ' ' g _ : o,
g' . MARDT (4.1 msuo')\ 1
* 60 ' : COMET IN MORNING SKY - 60
r ! f - . M
o, . - -\ o | | |
0 30 ' . . L Y 10 .00 RN " -1
T, / ‘,Amm« 8) . S 0 Y :
s ’ ok . ’
S0 b, fuatrs sy comermeyeymesw - AN . - %
g 3 d o R ,

- MAR 13 (4.5) \ ' ~ \ , \ . _
.530{ gumnsis - A\ - C&lﬂlN ) ,30
= Juar 645 “ / v APR 15 (4.3) Sy, EVENING SKY | -
< \ ' . - . ] . | R |
>0 |- e . \ _ g .20
o - § MART (4.4) \ ' : . A N JAN 5 (57) !

FE , A L , ¥ ) \ _ v
10 - | FEB 3 (4.3) \\. ) _ ‘ - i /JAN 10(5.4( 10
APRIO@#.0) S L , . APR20(4.8) JAN 15 (5.1} |
1Yo T S NS N S Pnlm [ N L-"r g Epmp
. 100 10 120 130 140 4150 160 170 180 190 200 210 20 20 40 zso 260 270 . 280
. EAST o . soum T | - WEST .
| o, © AZIMUTH, DEGRES _— .
) : ’ ST -~
3 ' Fig. 12. Comet Halley mgmmmiwho&mmxacmduwsmuﬁm . )
/ Comet pasitions are given for d‘mwmﬂmwﬂdm
- - MWW&WMWmm&mwMVM '
. 4 > * .
. ‘ . UP ' T o s ” -
. - $ < . . IR
LY ¢ . * . R -



' I/
¢ : J X T -
Y R . = ST . .
‘ ST . . . } R . P ‘e i ,
N « oL > . . .
-~ d : ' ’ :
LT T T T T 1 | NN B I SRS N RS EE S I
~ .‘ ) ’ - ﬂ" ’ . . , - . . '« ‘.‘. - M' . ’ ‘ o
st oag b - - & . ' COMET IN MORNING SKY | o
- '_ G e v = e e Lo > , DA PO
s /A ARR360 AR (4.0 30° §. LATITUDE
g 70 . - g 4 7
L S mao(st» -’ - . .
.4 A 3 ' °r * - ‘e . N o
. o s e T M’M’i(“) . v . *. 3
E O o MAR 76 (4.3) o . -~ &0
- B LY
. = 53" N T ' AR - . ARI04.0 ‘ .
IS M WIREN T oo . S . 450
- @ Wy \N"R@.N ' " - f K .
) 5 . 'b . N la"’b \\ . ;“,“ . A
@ O (M‘m'(«s) . y‘,_q-COMET IN EVENING SKY . ’ \ . da
r's g’f-— ’ “ . L3 | !U"; " ) N 1 '. -
O e ) : 24 &mlsua) ] .
N 13 R "8 MA mm.s) Z AFR o -1 30
e 5‘??&"’,‘:‘3 RAPOR ' IO v, - '5“3’1\
o <! . W * AY ‘e [
TR et MAR & (4.5 . , . o
Bl AR I . N v - ®- .- 12
* R ! . 0 B i»-' ' x ‘. . 4 -
‘ ‘ SRR Y Y BT :
X .ld . ~ B ST &.»Moum _ ’ é . < 10
.‘ 4 ﬁ' ¥ ‘_vy N :"“ngu'(4 3)"-' 4 , : v\. ? ) APR 20 (4.8} fl
. - - ! L [ 3 .!_“ I [m §
v ) SRS SN NS S Vi SN I B R w1 ;m B S WSS S l
' 70 8Q.,90 1000 320 M0 150 960, 170 1 200 210 220 2% 40. 25 260
§ L EAST T ; T squm- ,
- | . Vo o AZ.IMUTH DEGREES - .
3 ‘ {.- v R T4 . ) o _ ~
' Fig. tHaﬂeyMMﬁmsthﬁr(ﬁnﬂmM‘Wﬁm&hﬂmde ) ' .o
[ . Coihe ﬁmmgivmforhgiﬂﬂhsdmlnguﬁmmﬂcdhﬁﬁgﬂwwddmm ‘
S imwwtmmwwmmmﬁmhmuwmvw :
. PR - withbinoculmmdidulpb.minsmndiﬁmmpmd ;
. ’ :;: : ; \ ‘m . : [ ) ‘}"" " ' '.‘- ""' :
M r ‘, J} L " ‘\' , -\.,\  \" Z [} o
- y ] . :_ - . S_":‘ .; ; ‘\ H . v b ‘ y ’ . ~
. ) © . , oo . o 3 oo ¢ . ., N
. L] - B £y , t M il ' ) ‘ )
| e T, AN ' ‘ oo 27 | g '
5 K N | -y . ﬁ * . ’ . ' P . - . v
26 o .’* ' e * ~
. e A . " v l‘-‘" '4 :



- -

IV. Observing Conditions for the Dust

. Tail of_Cm_net Halley in 1985—-1986

Since the dust taibrepresents a relatively thin layer of mate-
rial extending in a comet’s orbit plane between the prolonged
radius vector and the direction behind the comet on the convex
side of the orbit, its appearance is affected by both the level of

dust production and the projection conditions for the observer,
The amount of scientifip information that can be extracted by »

applying the existing methods of dust-particle dynamics in-
creases generally with the tail’s apparent width. Usually more
Jproncunced after perihelion due to cumulative effects of the

~ differential angular momentum, the projected width of the tail

" latitude, that is, on the angle that the comet-Earth vector makes

E 4

)

ANGLE BETWEEN COMET-EARTH VECTOR AND COMET'S ORBIT PLANE

-

i

in the sky is strongly dependent on the Earth’s cometocentric

with the comet's orbit plane. The vafiation of this angle during
the upcoming apparition ofCom‘et Halley is displayed in Fig-
ure 14. . ‘ . . ‘

With the possible exception of a few days around November

10‘11985, the dust tail will remain very narrow, straight, and -
rat

er uninteresting until the comet disappears in the Sun's
glare in lgte January 1986, Shortly before perihelion the tail
will begin to"broaden, but because of the proximity to the Sun

in the sky this development will be unobservable except possi-

- Comet Halley when the Earth crosses Halley's orbit plane on-.

I

B .t f. . - ¢ w \
P2 S

- bly with very sensitive infrared detectors. By the time the

comet emerges from the Surf’s rays in the second half of Febry-
ary, the dust ejecta’ will discriminate into, two hranches
bounded on their opposite sides by sharp boundaries: freshly-
emitted microscopic dust will form an ordinary tail, whereas
large particles, released long before perihelion, will make upy
an antitail. The antitail will be fainéer and shorter and may not
be detected (especially by visiial observers) until the camat’s
elongation from the Sun has increased: to the point that the

‘ambient sky is sufficiently dark. In and near major metropoli-

tan areas the antitail may never become visible, The tail's
width will decrease rapidly from mid-April on, reaching a
minimum around May 20, when the Earth crosses the comet’s

orbit plane. The maost favorable projection conditions for the -

tail will occur in early April, as the Earth's cometocentric

latitude reaches a peak of Z8° on April 7 andthe comet-Earth -

distance reaches its minimum on April 11. UnNke the sunward
tail seefi in April 1957 when the Earth passed through'the orbit
plane of Comet Arend-Roland; no sunward tail will be seen for

-

November 21, 1985, and May 20, 1986.

To demonstrate in a more quantitative fashion the expected
appearance of the dust tail on high-quality photographs under
near ideal conditions, Table 3 lists for a number of dates: 1) the
position angle (P.A., reckoned from the north through the east)

: . ' )
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.means, for example, that the

“ » . /’" -h“ "-

. ' TIHOS NMMMdWMTIHdWMyhlm-IN

’ ' Posmoxl Angle _ Position Angle
- - Tall's -— Tail's
_ Datehm&S/B Leading Teailing Seactor Date 1988 Lcading - Trailing Sector ¢
Boundary Boundary Angle - ob uT Boundary . Boundary " Angle
Nov. 21* 91° . o 9r° . 0° Feb, 14 278° ) 82° | 1 144° .
26 79 81 .2 19, 208 60 .o 1827 .
Dec, .1 73 75 - 2. o, 24 .283 57 154 "
: . , - il Mar. 1 260 ’ 54 154 ‘ -
‘ ,{\ 11 68 . .70 2 : _ , ‘
Y21 ¥, e 69 : 3 11 . 258 YL 150 :
n .8 69 .. 45 21 258 Y 43 . 145 .
Jan. 10 o8t © 68 : 7 n 267 48 1417 j\
20 56 67  ~~e 11 * '
) . Apr. . 283 59 _ . 136
25 50 67 17 108 315 80 125 _
30 39 66 27 15: 4 101, . oL 97
R T, - - .~ 54 111§ 57 .
Feb. 1 30 . 65 - 386 . 25 81 . 13 Y 32
S .18 - 65 49 30 R+ ] 113 20 -
5.0 . .356 65 69 _
™7 329° 64 95 May 10 103 Y 7
9 , 307 64 : 117 » 20* 108 108 .0
s *Transit of tho comet’s orbit plane by the Ba.rth‘ . @

of the prolonged Sun-comet radius vector, haliy,deﬁning
.the tangent at the nucleus to the tail’s shmf{,'lga ing bogndaxy,
2) the P. ' the diffuse, trailing boundary (or ‘the sharp
boundary he antitail}, approximated, some,what asbitrarily,
by an assumed onset of the production of detectablw. dust ejecta
at 2 AU before’ penhelion and 3) the maximum expected tail

« width, or sector angle, at the nucleus given by the difference

between the two directions. A sector angle noticeably exca@;i
‘ing 90% implies the presence of an antitail.

The tail’s calculated outlines are provided fcr two specific _

times of particular interest: forMarch 13, the encounter date of -

the European Space Agency’s Giotto spacecraft, and for April

10, around the time of the most favorable viewing conditions. "
These predictions are based on the production curve of R. L.

Newburn. Jr..17] on the assumption of negligibly small.sjection
*velocities. and on an assumed dust size-distribution function,
which has a particle-radius cutoff at 0.1 xm, peaks sharply in
the submicron size range, and varies as an inverse 4.2 power of
the size for all particles larger than several tens of microns.

The predicted Brightness contours for March 13, 1986, are
showa in Figure 15 for an assumed pedk particle size of 0.41

* um. The ordinary tail is seen to point to the west, the antitailto

the nartheast, In the order of their increasing density, the three
hatched areas represent the portions of the tail calculated to be
brighter than, respectively, 10%, 20%, and 40% the intensity of

the ““dark” sky. The curves marked with ynsiibscripted num-

bers are syndynames, or the loci of particles subjected to the
same repulsive acceleration y solar radiation pressure (0.15
cceleration-amounts to 15% of
the solar attraction). The curves marked with subscripted

numbers are synchrones, or the loci of particles ejected simul- .

taneously from the comet at the indicated heliocentric dis-
tances: subscript b stands for the ejections before perihelion,
and subscript a for the ejections after perthelion (2.54 means.

¢

, for example. eiectwn at 2.5 AU befors perihelitm) Tbe curve
marked q is the perihelmn synchrone .

Figure 16 shows the calculatad contouss of tha&aﬂ for April
A m 1986. It xllustmtes the dependence of the br:ghmmdiw
tribution models on the assumed pesk particle size. Note thie
decreasing width of the calculated tail as thé peak size drops
from 0.41 um (Model 1) to 0.28 um {Model 2). After March’ 13
the expected apparent length of the ordinary tail will have
nearly doubled and its curvature increased, but the antitail will -
have beceme relatively less conspicuous. Note also that the
"synchrone 0.9,, corresponding closely to the Giotto spacecraft ’
encounter date, runs through the densest part of the tail, sothat
the jn situ dust measurements and the ground-based observa~
 tions of the tail will compjement each other and facﬂiiate the
interpretation of the comet’s dust tail,

, The dust-tail developmeht in early and mid-November
. 1985, shortly before the transits the comet's orbit plans
{Ndv. 21.0 UT), déserves fal attention., Some three days
before the tiansit the comet will be at oppasition with the Sun,
passing only 2° north of the antisolar point in the sky. The
direction and appéarancé of the\dust tail in the period of time
fnmedxately preceding the opposition should be very sénsi-
tive to the comet’s dust production rate at large heliocentric
distances. Assuming that the dust production rate varies as an-
,inverse cube of the distance from the Sun (out to at least 4 AU},
‘the dust tail should show up on deep photographs taken at this
time. (A short, inconspicuous dust tail may be detectable in
October or even sconer, pointing generally to the west of the
. comet.) The tail will be directed slightly to the south of west irr
early November, until about November 8. For the following
few days the comet may show two very faint tails, one directed
to the west-southwest, the other developing in the southeast
and gradually growingin| . By November 14 the westerly
tail will diﬂ)pear. and the easterly tail will retate slowly to
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reach a P.A. of almost exactly 80° by the time of the transit on
November 21 (see Table 3). If the-dust production varies more
steeply at distances greater than 2 AU from the Sun pre-peri-
helion, the-dust tail may not.show up until late November or
December. .

To a-visual observepwquipped with & small telescope, the
"tail's sector-angle estimates in Table 3 and the calculated,

- widths in Figures 15 ahdei8 will probably be mostly crude -
- « + upper limits. Since the perception of a nonstellar object by the

human eye is strongly contrast-dependent, the visually appar-

ent features of Halley’s.dust tail will'be the portions witha

steep qmutrast gradient, primarily the leading boundary of the
ordi and possibly the trailing boundary of the antitail.
The two: ches will appear detached from each other and

narrower than indicated by the isophotes. Because of the'tail’s

curvature after péiihelion, it is imperative that each visual
 measurement of the tail’'s P.A. specify to' what angui®™listance
‘from the nucleus it refers o - .

Pmadoxxmlly, the observmg condxtmns fox Haﬂpy s dust

tagl will be more favorable in the upaaming apparition than

they were-ih 1910, although the tail's appearance 'will be con-

" siderably less impressive. It is essential that professional “and

- Lo

amateur asitonomers who wish to codtribute to thé under-

standing of the nature of cometary dust exploit the opportunity -

to the fullest by systematically phetographing the dust tail
with proper equipment. This includes a fast, wide-field cam-

era, a: panchma:ic emylsion, a red filter (to block the interfer-
ence from the plasma tail), and a photometric calibration of the
plates. If available, a charge-coupled device (CCD) detector can

£
SO A
.

PR

be attached to a camera of short focal !éngth (to avoid compli-
cated mosaic exposures) toobtain tail images of considerable
value.
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. " CAPPENDIXA . - . NS
- L ms*ron;m PHYSICAL, AND ORBITAL DATA ‘

; . \ Histtmcal Data - L / A
' o Earhest probable recorded appariticm 2‘40 BC. - ' s
© Number of recorded apparitions flom 2
240 B.C. to 1986 A.D. ['onlythel&t B.C .
~apparition w‘s not recOrded) . . ,
- ‘Shortest period between returns to 74.42 years (1835-1910) .
. perihelion _ | o - - - oL R
. - , Lorigest period between retums to 79.25 years (451-530) , ’ ' |
perihelian - ‘ o E -“‘* .
) (SN Glosest approach to the earth : 10.033 AU (April 10, 837) ' ]
' ' Longest angular tail length recorded i 150° (May 20, 1910) [ ,
(nucleus to end of tail) . ‘\, - ( . , , .
‘gt . . -~ Lt . ] « ) .
& - Brightest apparent megnitude mcorded —3.5 (April 10, 837) : : Co
(approximatey, . . : ] M
- . o R B
7 -+~ Physical Charamenshcs 'y L - / '
. Estimated diegneterofnucleus r Liw-—/ o S L
| ' * ' ¢ Estimated density of nucleus ~ 1glemd, - ' SR S
! Estimatedsrotation pegiod(A-1) - 10.3 hours, direct o oE
~ -Observed chemmel species in CH CN, Cy, C3, Na, CO*, N+ £
1910[A-2] L . 3 |
* Observed tails o Type I ion mh Type 1T dust - \[ ‘
Associated meteor streams , 5 Aquagid (early May) and
. ‘ ‘ " Orioni (late.‘Ocjober)
- - g ] * . * . ' e
- { Orbital Characteristics , - - g ‘
' - Location of orbit pole , A = £ ~ 90° = 328.15°
: ‘ CB=00° = iw —72.24° 2

- SN . - 1 sinmcosi] . .o
.. Lo . + —_— - o
A _ _ )cati ufiperihehon | " A=+ tan” [ P . | ‘ .
AN . =30531° - .o : :
d B = sin” 1((smm sin{) = ‘16 45° o




1

— , .
’ \./ .
. e 5}**‘ ’;? | ‘ — ' g( ) -
- h f
Heliocehtr‘ic distance of arbit nodes - 1)) = q{1 + e}/(1 + e cos w} ‘
. hd - ¢ - : B - 1‘80 AU 7
i N ) = q{1 + e)/(1 — etos w)
) * . . . =Q85AU
f - Distance of perihelion gnd aphelion Z(q) q sin w s\é i=0.17 A&
above or below arblt p;a.}m kin AU) Z(Q) = Q sin wsin i = 9.99 AU
s 1112
Orbxtal velocity (in s) o V=208 [r N :
- r .
o 2.8 [; \0.0557] ‘Q\ y
’ At perihelion r = V = 54.55 km/s
/ At aphelion r = ' V = 0.91 km/s |
i . . - ,
Deﬁniuons o , £
} N ;/‘ ecliptic longxtufie. latitude T
il. U ‘ / . _‘ ' longitude oftheascendins dascendmg node
w | B ‘ argumant of peribelion :
) i T L tinchnation of orbit plane’ with rBSpect to
. ' the ecliphc ¢
w g Q perihelion, aghelion distance in AU .
e o ‘orbital eccentricity ™ o 4
- a o semimajor axis in AU )
. f *
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"« ' *APPENDIXB.
. EPHEMERIS DATA 1982—1987 |

’ﬁ
EXPLANATION OF SYMBOLS
J.D. ' ' = Julian Date (Ephemeris Time)

- RA.{ 1950.0) DEC. = Geocentric right ascension amd declination mferred to the mean
eqliator and squinox of 1950.0. A hgbt timecorrecﬁonhasbeen
applied. - -

R.A. (AP?N) DEC. = Apparent geocentric right ascension and declination. Lightﬁmd |

. annual abérration, and nutation corrections hive been applied,
an{R.A.mdDec.havebeenpmmssedwtheephemarisdaw

inclination in deé. 2.23928 '

- DELTA - Geoumtnc distancs of comet in’AU '
DEL&JT - = c velocity of comet in km/s’ _ v,
R ’ = Heliocentric distance of comet in.AU . ‘
RDOT 4 = Heliocentric velocity of comet in kan/s | . ‘
My 7 = Tl magnitudg = §.47 + 5.0 log (DELTA) + 11.1 log (R), {pre-.
~ perihelion). Posi-perihelion the corresponding equation is total
, magnitude = 4.94 + 5. 0 log (DELTA) + 7.68 log (R}, |
My’ = Nuclear magnitude = 14.1 + 5.0 log (DELTA) + 5.0 log (R)
NCQ'E:' o © In casas‘wvhem Ml is not computed, the correspondins cnlumu Is
THETA = Sun-Ear!h-Comet ankle in degrees o
BETA - = "Sun-Comet-Earth angle in degrees ' ) '
MOON = Comet-Earth-Moen angle in dagrees N
) rNOTES 1. These oscuhting m‘bital elements are consistent with the following ephemm'is
Epoch 2446480.50 1986 Feb.  19.0 (E.T) N
Perthelion Passage  2446470.85175 1886 Feb.  9.45175(ET)
Perihelion Distance 0.5871047 o
in AU _ S
Eccentricity 0.9672760 ‘ ) .
. ~ . .
Argument of . 111.84808 s
. ‘Perihelion in deg. . ‘ :
! Longitude of Ascand- 58.14536
ing Node indeg. _ .7

-~ -
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g ‘ 2. The angular elements are referred to the ecliptic and equinox of 18§0.0. .
\ ! T a ’ N
3. The ntylg 11 nongravitationgl parameters {B-1} are: 4
. Ay = (00565 * 0.0213} x 10~8 AU/day? ‘
' Apm (00154 = D.0001) x 10~8 AU/day? . .
. ) A ‘ . . .
Reference @ - ~ - I
. B-1. Marsden, B.G., Z. Sekanina, and D. K. Yeomans {1973). Comets and Nongravitational .
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Table B-1. Ephensarisi{with Perturbations) for Cosmet 24, 1982, to August 7, 1984,
S
R‘k . \ \\
YR MN by HR 1D. . . (1?50.0) DEC. N RDOT TMAG NMAG THETA BETA MOON
1982 7 24 L0 §o~5114.s l% 5&.353 +10 52,85 7 “a9’ nzr 7&211.&5 3,85 o0 20,3 19.5 $.7 60
1982 7 29 o0 445179,5 7 "e218 10 49,85 7 12,43 \11050 9.8 o0 24,8 ' 23,1 2450123
1982 8 3 (0 2045188.5 7 18561 410 e6.49 7 42 1237 - 2 1,487 -9,89\ «0 24.9 27.0 2,3 167
1982, 8 B o0 244518%.5 7 2.819 410 42.,7% 7 124,30 =24[12 ‘11445 =32,90 28048 3141 2,6 114
1582 A 13 o0 244519445 .7 4,044 910 38,78 7 12023 «26310 11002 ~9.,92 -0 24.8 35.2 2,9 S0
1982 8 18. o0 2605199,% 7 5,205 10 34,88 7 b 12615 ~28 1639  ~9.94 o0 260.8 39,5 3,2 26
1982 8 23 oD 284%200.5 7 6,293 30 29,91 7 . 12007 =2% .1:.§§ 9,96 «0 28,8 43.8 3,5 93
1982 8 28 .0 20452095 T T.299 10 25.12 7T 401 11.98 <35448 1. 9,97 o0 2448 48,2 3.8 152
31982 .9 2 o0 2045214.5 7 80218 010 20,12 T, 9.9R2 410 16698 ‘11,85 <F3.01 11e3020.99 o0 207 352.6 4.1 143
19B2. 9 T o0 2045219.5% T 9,029 w10 14,96 7 10,799 +10 11.78 11,79 =§4.42 11,27 ﬁ&.ox o0 2447 S7.1 4,3 81
A982 9 12 o0 20852248.5 T H.T3R €10 G4BT T 11508 ¢10 o6 11,65 -PJ.69 1125 -1 .03‘.0 28,7 6l.6 4,5 17
1982 .9 17 _o0 2045229.5 7 10,350 #30. 4e30  7;12.101 #10 1.06 11.58 436,80 11.22 -10.05 24.7 6562 4471 698
1982 9 22 . .0 2445234.5 7 10.796¢ ¢ 9 7.12,568 ¢ 9 55461 11,48 =37.72-11.19 ~1%.06 o 246 T0e8 4.9 124
19682 9 2T .0 2045239,5 T 11,128 ¢ ¢ 7 12,902 ¢ 9 50616 11637 = s 45 i1.16 -1 ?s o0 2846 75,5 5.0 169
1982 10 2. o0 2045204.5 7 11.321 ¢ 9. T 13,095 ¢ 9 48,76 11,25 = 11.:; =10010 o0 _24.6 B0.3 5.1 P11
1982 10 7 o0 26445249,5% 7 11.366 6. 5 T 134342 ¢ 9 39,44 11414 « 1,100 =102 08806 RS540 5.1. 48
1982 10 12 o0 26045258,5 7 11,259 ¢ 9 7 134037 ¢+ 9 38,27 11,03 -39 ~7§§*‘1 ixIDJMA o0 ‘R4S B899 - 842 30
1982 10 17 o0 2045259.5 7 104992 9 TT 124FTL ¢ 9 29,28 10.91 -39.38711, 04'- 0.5 0 28,5 94,8 5,2 9%
1982 10522 o0 2445264.5 T 106562 ¢ ¢ ¢ 7 12343 ¢ 3 24453 10,80 ~39.004 xx.o: 10,1 0 28.5 99.7 S.1 154
1982 10 27 .0 lzanszsﬂ.s‘ 7 9.564 ¢ © T 11,747 ¢ 9 20607.10069 =38.48 10498 ~10.19 o0 2404 204.7 S0 139
1982 11 .1 .e0 {(2085278.5 7 94159 ¢ 9 7 10983 # 9 1595 10.58 £37458 1895 «10.21) «0 28 .4 109.7 4,9 76
1982 11 6 o0 2445279.5 7 R.26% ¢ 9 T 10,052 ¢ 9 12,21 10,47 -36.86 15.92;dro.z§ o0 2444 114.8 4,7+ 14
1982 11 11 o0 2045284.5 T T.156 9 T Be®53 ¢ 6§ Re91 10,37 ~35.41 1083 »10,2510 2440 1199 4.5 66
1982 11 16 o0 20852895 7 5%89P ¢ 8 T . 76669 ¢ 9 6,07 10627 =33.92 1086 <10.27 |V 2843 1250 4.3.129
1982 11 21 .0 204529405 7 8,871 ¢ 9 7T 6e268 ¢ 3 376 10,17 »32,2) 1083 ~10.29 "0 24,3 130.2 4,0 161
1982 11 26 o0 2445299,5 7 2,892 ¢ S T %.6R8 ¢ 9 2,00 40.0% ~30.20 10,81 =19, 3& 0 283 135.3 3.7 106
4882 12 1 L0 2845308.5 7 1,171 ¢ 9 T ,2.968 + 9 o83 10,00 =28+15310.78 =10.33 KO 24.3 140.4 3,3 39;
1982 12 6 .0 24453095 6 59.317 ¢+ 9 T 1,118 ¢ 9 427 9,92 =25,B6%10.75 -10,55 2442 145.,5 3,0 3%
1982 12 11 o0 28453105 6 H7.345 ¢ 8 6 59,187 ¢ 9 34 , 9,55 ~23,80 110472 ~10,37 (o 242 1505 2.6 104
5982 12 16 o0 2045319,5 6 55.26F ¢ 9 6 STe0T3 ¢ 9 1405 9478 =20e79 10669 ~10639 wll 2442 155.3 2,42 160
1982 12 21 o0 2645328.5 & 53,105 ¢ 9 6 50,912 ¢ F 2443 5,73 ~18,06 10,66 -10.41 0 24.2 159.6 1,8 131
1982 12 26 o0 2885329.5 £.50.875 ¢ 9 6 B2.680 ¢ T 4,886 9,68 -19.26 10.63 ~10.40 o0 24.2 163.3 1.5 T
1982 .12 31 o0 2445334,5 & 48,598 ¢ 9 6 506810 ¢ 5 T7e13 Fet4 ~12642 10,60 ~10,45 0| 281 165.7 1.3 18
1983 1 5 o0 2045339.5 6 46.297 ¢ © 6 48,110 ¢ 9 1Ded8 9081 =9.55 1057 -10.47 o0 "2441 1661 1.3 78
1983 1 10 o0 CAADIAA5° & 43,989 ¢ & 6 85,803 ¢ 9 14,34 9,58 =5.67 10.53 10489 o0 28,1 166.4 1,6 140
1983 1 15 o0 PA45349.5 B A1JLGF ¢ © E #3.515 ¢ T 1882 .57 =3.82 Rasl 16140 - $47 153
1983 1 20 oD 2¥85354,5 6 39.447 ¢ Z B 81,265 ¢ 9 23,85 9.56) -1.05 "156.,R 2.1 96
1983 1 25 o0 2845359,5 p 37,257 ¢ % 39,076 ¢ % 29,38 9.56 161 1521 2.5 32
1983 1 3p o0 2845354,5 6 35,147 ¢ 9 6 35,968 ¢ 9 35,35 . 9,57, 413 147.2 2.9 o7
1983 2 & o0 2885365.5 6 33.13€ ¢ 9 6 34,957 ¢ 7 41.73 9,59  6.52 10438 ~10e59 142.1 3,3 11¢
1983 2 9 LT SA&S3ITAS L 31.23°2 ¢ © 6 33,062 ¢ 3 38145 9461  RBe78 10435 ~10.62 137.0 3.7 166
1983 2 164 o0 2845379,5 & 29,474 ¢ 9 6 316297 ¢ 7 55,88 9464 10,77 10,32 -10.60 131.,8 4,1 120
1983 2 19 .0 20453PA8,5 & 2T.R58 #10 29677 ¢10 2¢78: 9,67 1258 10.29 -10.66 126.6 4.4 %59
1983 2 2% o0 Z8AS389,5 & 264389 10 6 284216 10 10618 9.71 18.16 10426 -10e68 12304 s 4,7 17
C1983. 03 1 o0 2845394,5 & 25.08° 10 6 26,914 ¢10 17,75 9,75 #5.50 10423 -10.70, 11642 5.0 86
1983 3 6. o0 2445399,5 6 23,959 10 6 25,774 ¢10 25,38, 9,80 16463 10,20 ~10.72 11161 5.2 149
1983 3 11 o0 2685404,5 € 23004 210 6r2"P3° 10 33.06 Fe 55 17¢%5% 10617 ~10.75 (1060 Se8 145
1983 3 16 o0 2045009.5 © 22,228 10 & 20.008 210 40,66 9,50 15015 1014 =10.77 0 24,1°100.9 5.5 8&
1983 3 21 o0 2445014,% £ 21,632 »10 6 23,858 ¢10 ABe20 5,95 1858 10610 =107 0 2401 95,8 5.6 23
1983 3 26 o0 2485813.5 6 214215 +10 6 23,002 ¢10 55660 10,01 18,68 10,07 -10e81 o0 24.1 910 5.7 52
1983 3 31 L0 2845424,5 & 20,974 #11 6 22800 11 2483 1006 1861 10,04 ~10.83 0 29,1 861 5.7 121
1983 & S L0 2445429,5 6 20.90%+e11 6 224731 ¢11 9484 10,11 18433 10.0) -10.86 .0 24.1 B1.3 5.7 169
1983 4 10 .0 2445834,5 €°.21,003 11 6 224830 ¢11 16461 10,17 17.88 9098 ~10488 o0 24.1 76.5 5.6 113
19R3 &4 15 o0 2445439,5 6 21.26% 11 B 23,001 ¢J1 23,08 10.22 171D 9495 =10.90 o0 2401 T1.7 5.5 51
1983 4 2¢0 o O SHATAEALS £ 2167 ¢311 6 23.8LS +311 29,23 10.27 1662 192 "100: o0 24,1 6Te1 S.4 22
1983 & 2% .0 2885089,5 £ 22.20% 11 36419 6 24,075 +11 35.06 10,31 15.13 9 89 ~10.9% .0 24.1 62.4 5.2 89
. ¢ Ey
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YR . MN DY HR jip. r LA, (1850.0) DEC. ¢ R.A. [APPN) DEC. DELTA DELDOT R RPOT TMAG NMAG THETA BETA MOON
1983 & 30 ° ] 208585,,5 22-“53 +11 41,64 6 24,780 *11 40.85 1035 1390 9485 ~10.97 40 28.1 57,9 5.0 1%3
1583 5 85 o 2085459, 5% 234790 @11 ALT0 . 6 2%5.61R +11 45,48. 1839 12,51 FeB82 «10,99 0 24,1 533, 4,7 101
198 s .10 - o0 20835458,% 26.7%0 +11 51,34 6 26578 <11 S0.08 10,42 10,98 9,79 =-11.02 .0 24,1 A8,9 4,5 82
2:%3 51 o0 24454509,5 S .82%5 +11 55.55% 6 2T 4653 11 54,23 10.45 Fe30 3,76 =11.0¢ '00’ 2.1 46,5 4,2 18
1983 s 290 ol 204%874,5 27.00% o131 59,30 6 28,838 011 57,94 10,48 7450 S,73 =11.07 L0 20,1 40,1 3.8 SA
1983 5 25 ol _2445475,5 2B427° 17 2,58 [ Ic.g‘* Seb2 9469 <1109 o0 26,1 35,8 3.5 124
1983 .5 30 o0 Z24A5A88,5 29,639 12 S.,39 & 10. 365 9.66 ~11.11 0 28,1 31.6 3.2 165
1983 6 & .0 20454P9,5 € 31.074 12 T.71 6 10652 1461 9,63 «11.18% .0 28,1 27.5 2.8 332°
1983 ¢ ol 2485494,5 J2a975 #1212 131 ] & 1052 o852 D60 ~11416 o0 24.1 236 2.4 &0
1983 6 14 el 454995,5% 34,138 012 1087 6 10,52 “2070 ‘9‘57"1!.19 o0 24.% '19.8 21 28
198 6 19 o0 2345504,5 35.738 12 11,70 [ 1050 =%:,93 9,53 ~11.21 .0 24,1 16.3 1.7 93
1983 6 24 o 24855(09,% J7.37F €312 12.03 6 10649 7417 9,50 ~11.24 o0 2041 135.4 1.4 158
1883 6 29 o0 2045514,% 39,084 o312 11.8@ 6 10086 =9.42 5.47 «11.26 o0 <% a1 1188 1.2 143
1983 7 » o 2485%19,5 40727 12 211,20 . & 10,43 -11,69 9.44 -11.29 L0 24,1 10.9 1.2 83
1983 T 9% .0 2645524.5 82,416 ¢12,10.06 & 10680 =13.97 9/80 =11.31 .0 20,1 312.1 1.8 19
1983 7'1a o 2445529,.5 #4,102 o312 R, 43 13 10035 16424 9,37 =11.34 0 24,0 14.5 1.6 60 .
1983 T 19 ol 2;05534.5 45772 ¢12 6435 & 10,30 -18.47 9,34 «1%1,.36 .3‘\20.0 17.6 1.9 126
1983 7.2¢ el 2%45539,.5 47417 ¢12 3.81 & 10628 «20,65 9,30 =11.39 200 212 243 165
1983 7 29 ° L0 26855484,5 45,027 *12 88 6 10018 =22.79 9427 =131e41 0 26,0 25.8 27 1312
1903 8 3 o 2045549.5 50581 11 S7.45 & , 10611 =2848T7 9424 ~11e44 0 24.0 29.8 3"; 51
1983 8, %‘ o0 2445%554,5, 520100 11 53,67 6 534938 ¢11 51421 104080 =26,90 9,2% ~11.47 0 23.9 33.1 3. 24

- 1983 8 1 o0 2445559,5% 53541 11 45,52 6 55379 11 46099 9,56 ~28.88 F,17 =11.49 L0 23e9 37,3 3.8 9s-
1983 § 18 o . 2045%5p54,5 54,902 <11 45,02 6 G60781 031 02,83, 987 «30.67 914 *1152 o0 2349 81,6 8.2 158
1983 B 23 «0 2‘45569,5 . 56173 +11 40,22 6 S8e013 €31 3757 9,78 =32,39 9,11 ~11.55 .0 2348 A5.9 4.6 13% .
1983 8 2n 'y ‘%4&5510.5 576344 +11 35,13 6 59,185 ¢311 3243 9469 ~38.00 S5.07 =11.57 <0 23.8 S0.3 4.9 81
1983 .8 2 "ol 2045579,5 58,408 11 25,79 3 o285 @11 27.04 9,58 ~35.49 9,08 ~11.60 .0 23«8 54.7 S.2 20
1983 9 T . 40 Z2045584,5 E9e300 11 24,24 16182 411 2185 T,48 ~36,84 9,01 ~11.63 .0 23.8 59,2 8.5 58
1983 9 12 o 24455R89,%5 eldQ 11 18,52 1,983 ¢11 1569 9,37 =-38,03 BeFT7 =11465 o0 23,7 63+7 5.8 127
1983 S8 17 “o 0 2445598,% « T893 o311 12,67 26637 *11 F.81 9,26 =39,05 8.94 ~11.58 o0 2347 6843 640 3152
1983 9 22. o0 284559¢,5 16289 ¢11 6e74 30133 @11 3e87 Fe15 =39,89 8,90 «1%1e71 o0 23e7 T340 6.2°3109

1983, 9 27, .6 260a550a.5
1983 10 2 o0 AWaSE05.5
1983 10 -7 o0 ,2085614,5
1983 19 12 .0 2435619,5
1983 10 17 o0 Za05624,5
1983 10 2 o0 2045629,.%
1983 10 2 o0  2045638,5
1983 11 1 0 2445635,.5
1983 11 6 &0 2445644.5
1983 11 11 o0 2085549,5
1983 11 16 o0 2485554,5
1983 11 21 «0 2445659,5
1985 11 26  ¢0 2045664.5
1983 12 1 .0 244%669,5
19873 12 @ a0 28398 74,5
1983 12 11 o0 2485879,5
1983 12 [¢ o8 2848£58,5
1983 12 21 o0  2Ra5ERE,S
1983 12 76 of 2485658,5
1983 12 31 o0 Ca456498,5
1988 1 S .0 2445704.5
1984 1 10 «0  28857(%,5
1984 1 15 .0 2445T14e%
1988 1 20 .0 2485719,%
1988 1 2% ol ZAGST24,5
1986 1 30 o0 C445729.5

Leb1€ +11 79
1.766 o110 54,00
1,725 o310 AB,97
10485 10 43,22
“1.037 10 37.6%
e3TE +10 32.33
SR.498 410 27:31
586392 10 22,64
57.qﬁ1 «10 18,38
55.508 10 14,60
53,723 010t11.3~'
S1aT727 10 867
49.524 +10 6,81
47,128 #1310 S.21
aa,542 a1 4,51
41,795 @107 4,54
Jraf1® 10 S.32
LIS IRY CoR Y
52.&‘"5: 10 9.}2
27, 70€ @10 12.1%
26647 10 15.,9¢
239 «10 20437
2Ge276 +10 25,52
17223¢ 16 31.3¢0
18,79 010 37,66
116477 «10 408,56

30862 10 5789 G403 ~40,55 8.87 “11e7% o0 2346 T¥.7 63 A8
3,613 010 51498 Bo91 ~41.03 8488 =11e77 o 2346 8244 6ob . %8
3¢573 ¢10 86006 Ba79 rd1429 8,80 ~1180 . 235 8743 6.5 98 -
30338 ¢10 40,32 8.67 *81,31 877 ~11,82 .0‘\Q§.5 2.2 6% 157
20889 010 3*.77 8.56 "1.11 8.73 '11.85 [} 2 .5 97.1' 8.5,135
20229 310 29,48 _Qo“ ~40.68 8,70 '1&.8& e 23a8 10261r. Hob_. . 25""
16351 +50 24049 8,32 =40.02 Beb7 ~11491 o0 23.8 1072 6e3 17
0289 *10 19,86 8421 ~39.12 863 ~11.94 ) 023.4 112.3 6.1 &2
586915 ¢10 15466 B8e09 «37u496 B8¢60 =11.97 o0 233 117,84 5.9 130
57368 ¢10 11.98 7.99 «36e55 B8.%56 ~12.00 o0 23¢3 1227 56 158
55,586 =10 B8s77 Te88 “34,90 SQQS ~12403 o0 23.2 127.’ 502 103,
83591 410 GelB To7Y '3'.0§. 849 ~12.06 o0 23,2 133.2 8.9 A%
31390 +10 8,22 Te69 ~30e96 Be46 ~12409 o0 23.2 138.5 8.4 34
48,992 10 2.93 Te61 228467 Be42 ~12412 o0 23.1 143.8, 4.0 202
460813 410 2438 Te53 «268418B 8,39 ~12,.1% L0 23,1 164940 3e5 181
‘3.573 010 2-50 Ted6 ‘23052 5.35"12.19 oU 23.1 15..1 .3.0 129
40,734 ¢10 3,40 Te39 =20e74 R,32 «12,22 o0. 23.0 158.8 2.8 6P
37.803 %10 5,07 7438 =17487 8.28 =12+25 o0 23.0 1630 200 ]E?
J8eT26 @10 Te89 Ta29 ~18,5; 8,25 12,28 0 2340 16660 1.7
31571 @10 10666 Te25 =11691 Be21 ~12e31 o0 2340 1B6.,3 1,6 141
28431 ¢10 14,54 Te22 -390 8-18,f12.55 o0 2340 16508 1¢7 148
256278 +10 13419 72 “Se9) Beld «12.38 o0 22,9 163,60 RAel . 92
22166 10 26,88 7,18 ~3e03 Bel10 ~12,4%1 .0 22eF 18T.6 2.6 3}
19,125 .10 30,40 T.18 =025 8407 =12.8% o0 2249 152.7 3e2 48
16193 410 36491 Tel® 2e8D Bel3 ~12.48 L0 22¢9 18745 3.8 117
13.3¢% 10 43,54 Te2l R .91 Q.DO'-12.52 o 22,9 182,2 4,3 185

. \
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Aruitoxt provided by Eic:

LI Tahle B-1 {contd) (
'VR MN DY HR }.D. R.A. (1950.0) DEC R.A. {APPN) DEC. DELTA PEXM R ‘RDOT TMAG NMA)‘G‘THETA BETA MOON
. . - ! % . ‘
A’R’ 2 8" W0 2485734.% & ReB1F 10 51.9% & 10.70% 10 S1.486 7.21. 70.22-‘ Te96 #1255 .0 22-,3 136F 4,9 114
1984 2 9 o 20485739,% & 6331 ¢10 59,76 6 Re22% ¢10 5%.40 7,24 a,31 792 ~12.58 o0 2249 13148 5,8 '8¢
1988 2 14 ol 2045748.5 (4,083 011 7695 & ;0938 +11 7469 7,27 11415 7.%99 -S.S? o 2249 126.0 SeR” 17
1% s 2 1s o0 2045740,5 £ 14967 *3511 166443 6 72.863 #11 16,28 Te30 12476 T89S 12465 ,0 22.9 120.7 6.2 87 .
- 1984 2 2» o0 2048784 ,5 € s116 #3111 25,16 B 24010 +13 25610 Te36 18,13 TeR1 =12.6% L0 225 1153 646 156 .
1986 2 29 o0 208575%9,5 ¢ Shae493 +11 3&,07 & o351 #11 34,09 To38 19625 TeTB ~12,73 .0 22.% 1100 ,5.% 138 °
_1983 L] o0 2848T768,5 T S57,112 <11 43,12 é 9010 11 43,20 7,93 16.10 11074 =12.76 o0 2209 108.8" To.1 20
1988 X 10 o0 2045769 ,5 © 85,975 1) 52023 STef78 211 52637 To07 16e6° TeT0 1280 .0 2249 99,7 7.3% ge
198¢ 3 15 o ZR85778,5 * 55,0K1 612. 1,35 S 566980 412 1.58 To52 1T7e00 7467 2312483 o0 2249 58,6 To& &2
T39R8 3 20 T .0 ZARETTIP.S T S4,877 #12 10,62 S €He3CE 212 106687 T4ST 17208 Te€3 «12.87 0 22,9 £9,5 Te5 125
. 19p6 S 2% o0 Z84ETRQIT T T4 0CF 12 1R,40 S 55.40F 012 1768 T,627 1695 7,59 ~12,%1 L9 2249 B4, 7.9 161
19g4, 3 30 ol 2640 T69.,5 F E£1,:20 €12 28,29 S 56,720 ¢12 28650 7467 16e%R 7456 =12.%5 .0 922« TF46 Te5 105,
19 * 4 oD ZAGETIAS T HILETE 12 26,90 5 55,757 12 37'0';5 ToeT2 15498 7452 ~12.99 L0 22,9 TA.R Ta® AT
1984 . 4. 9 o0 2085755,5 5%e,10r ¢35z 05,38 5 £6,010 12 4556 To76 19m17 T7.48 ~13.02 ,0 22.9 7T0.0 7.2 22
1984 & 1o e 28452708,5 & Seefoh 412 S%.46 & 56,867 12 53469 ‘4“7091 1817 Te08 ~=13,06 L0 269 68,3 7.0 €0
, 1984 & 19 o RRMAKALA,5 & A5 ,01% 13 1,.2% S 576118 013 1685 7 Tef& 13602 740 ~13.10 .0 22.9 60.7 £.8 158
1986 @ 24 o0 JRAL5RIA.S K BLL0GS 13 8, TH 5 ST9L3 013 R, ToR8 11470 Te57 «13,18 .0 22.9 %61 Be® 132 7
1924 & 29 el IN4SR10.5 & £7,066 ¢33 15.70 5 SPeS81 13 16.01 Te1 10623 Te33 ~13.18 o0 229 516 He2 TH
1988 5 & of 2885£28,5 T Hr,22%. +13 22,60 3 0331 13 22,66 7.931_ Bebl T¢29 ~13422 .0 22,9 .‘.1'2 SeR 31 .
1988 5 9 ‘e b 246%R29,5° R S9,.544 13 28,87 € 10851 ¢13 28687 7696 . GeBE Tel5 =13,26 o0 22,9 47,8 %,4 56 -
1988 "5 14 ol 2885P 36,5 & «599E +13 68 2,506 ¢13 38,60 7.98 5,0z 7T.21 «13,30 oDj 22.9 3Bed 5.0 126
d984 5 19 of .28a85R1¢, 5% £ 2,577 01X ADe00. 5 B.8F5 ¢13 33,85 7,99 3610 TolB =13e3% o0f.22.9 34,2 45 139
1984 : 5 24 ofl 20A5RKA8,5 ¢ 4,269 +13 WA,A3 6 66179 *13 40,60 R,060 1603 Teld ~13639 .jj_ 2209 300 4.1 104
1988 & 2% o0 2065849,5 & _£.063 ¢14 K 6. 74974 o13 4R,83 8,00 =~1.01 Teld ~135.43 Q 2eF 25,9 3,6 &%
1988 [ X o0 857 54,5 TeS85 13 5292 B G858 +313 52651 7¢9% ~3e¢17 Tel6 ‘130‘? o0 269 21,9 3.1 a6
19R& R of 28458%5,5 £ ©,90%5 ¢13% 56,15 6 11,819 013 55665 Te®8 =5437 702 =13e52 40 22.8 14.1 2.6 ©2
‘IM 1T ol . J04%RE0,%5 £ 11,92F 13 8,82 6 T3e843 ¢33 70‘96 “7e59 6498 «13.556 .0 22.8 14,6 2,1 188
19¢8 ¢ 2 20 28a5B£9,5 F le,{0& o1a oG8 . 6 15,920 ¢1s Te95 =988 6598 =13.60 o0 2268 1167 de? 133 -
1964 & 2% o0 2085R 78,5 F 1£4120C ¢34 2,50 6 1P.0IT ¢34 790 212411 5490 '.moﬂs 0 Ron 97 14 75
1984 & 28 ol 28455 79,5 & lkoelhHE <148 o089 6 20104 14 TeRE ~164.3% DeBE «13069 L0 22,8 .4 1o 17
1Sfr8 7 3 ed LZ845HP65 £ z0.42¢ 18 3,92 6 22,340 +1s Te82 =16667 5482 =13.78 .0 22.7 10,9 le6 'SP
1888 7 ¢ o0 T28RSPHG L5 £ 22,504 14 7 6 24,514 +14 TeT7 =16e32 65eT8 «13e7T8 o8 227 13e& 12,0 126
864 T 13, o0 204%PCH,5 6 24,74% +1% 08 6 264671 ¢14 TeTl ~21el3 6eTA 13433 0 2267 . 16e% 2.5 162
Tp9ee ‘7 1a ol &L8AGRGET,T A 26.E88 +14 7 1.84 6 2R.ATH ¢14 Tob9 =256e31 boT0'~13438 L0 2246 , 2046 . 3.1 10°%
1968 T 23 e 26457 (08,5 DaHER o1H « 06 6 304507 013 98487 TeSP «25.85 66 =13,92 L0 22 o6 28,4 3.6 A7
1984 7 28 o0 Z284856(9,58 fi-OSP *1X 57476 6 32eF6P0013 SRe27 TeD0 «27e5% €e62 =13e97 o0 22.6' 2P0 hed 23
1584 AR 2 ol 28455148.% %o 33,030 1 54,95 6 38,.9%% 013‘53037 ToeW2 =227 6458 =18402 o0 2205 . 328 4,8 ©°3,
1984 & 7 e 2804551F,5 £ 34,968 ¢1X 51,585 6 3E.B8TG 013 345,58 To33 <3150 6eS@ 14,07 ,0 22,5 35‘06 Se3 158
' ) \ /'} .
' _/ ;oo
™. ' . g
—
. “ “ :
) . 4
o ‘ .
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Table B-2. Ephemeris {with Pelturbatiohs) for Comet Halley at One-Day Litervals from August 8, 1984, to May 4, 1987, ’
s . . . . Y "
. R . X .
- —a “:_‘ T 2 e - - ] \ . ! —*
YR MN DY HR 1D, : R.A (18500} DEC RA. {APPN)} DEC. DELTA DELDOT . R RDOT TMAG NMAG THETA BETA MOON
A . K - : L N - o - . t,
1984 8 8 o0 208592005  6:35,317 413 S0.98 . 6374243 ¢13 €9425 7031 '=31,87 653 ~14e08 o8 225 375 Sed 166
1966 38 g o0 2045921.5 6 35,685 ¢13 50,20 6 3Te612 13 4850 7e29 ~32:280 6,53 «14,09 .0 22.5 38.3 5.5 1697
1988 8 10 0 2085522,5 : 6 36,050 *13 49045 6 37.FTT #13 47,73 7427 232461 652 =18,10 .0 22.5 39.2 Se6 158”7
1986 B 11 L0 24485923.5 ; 6 36.411 #1F 48658 6 IF.IIP 013 46.95 7425 ~32.98 6451 =14e11 0 2245 400 S.7 145
(3988 R 12 o0 2885928,5] 6 36.T6F 13 47,90 6 3I8.695 13 45418 723 -33.34 6.50 ~14,12 .0 22.5 40,8 Se8 138
1984 8 13 .0 2085925,57 6 37,321 013 47.09 6 39,048 ¢13 85,32 7423 -33.69. 5449 ~14,13 .0 22.5 &1.1-€.0:12
1984 A 14 .0 2045926,57 6 37,467 #13 46277 6 3939 +13 44,49 7,20 ~34,05 699 ~14,18 0 22.4 42.5 6l 11
B9BA, B 15 o0 2645927.5 € 3T.H13 13 45,43 6 39,740 413 43,63 Te18 =34,40 He48 “14.15 o0 228 3.4 6.2 10
1986 8 16 .0 2485928, 6 384152 13 40,58 6 40,079 013 42,76 Tel6 ~34.T4 60T ~18,16 .0% 22.4 4.2 6.} 8
1988 8 1T o0 2645929, 6 IP.4BT +13 43.71 & 40,414 013 4187 Told «35,09 6446 ~18,17 0 22.4 45.1 6.4 7
1984 8 I8 o0 20A5930,5 € 3H.B1E o13 4282 6 40,704 61300497 To12 ~35.42 6445 “18,18 .0 22,4 46e0 65 &5
1984 5.19% ol 2“5951;5 & 3F.191 13 43,92 6 B1.06F 013 40,05 7010 »35.76 6Eo0b ~14,19 0 22.6 6.8 6.6 83.
‘1984 820 . 0. 2445532,5 6 39,461 #13 41,00 6 41,389 13 39,12 Te07 =36.09 608 ~14.20 L0 22.8 47,7 “6e? A24
19864 8 21 e0 2845933,5 6 39,T7€ 13 40e06 6 41,703 13 38416 ,7e05 ~36081 6043 ~180,21 .0 2264 48.5 Eao8 S0
1984 8. 22 o0 2445934,5 € 40.08% 913 39,11 6 42,013 *13 37,20 7403 £36.764 642 ~14.22 o0 2244 49.4 a9 19
1988 B 23 o0 2445935.5 & 40 3PS 813 38615 & 42,317 #13 36422 7,01 ~37.05 6.1 -12.23 ’i 22,4 50.3 7,0 12
1988 8 24 .0 Da4S936.5 € 60,687 €13 37417 - 6 42,615 13 35.22. Be99 ~37.37 5.80 -14,20 .0 22.4 Slel 7.1 17 °
1984 8 25 o0 2445937,5 6 40,979 o135 36017 6 42,908 413 34022 6.97 ~3755T 6.404-14.25 L0 223 R0 T2 29
1984 8 28 .0 20435938.5 6 41265 13 35416 6 83,190 413 33419 6095 =37e97 639 ~10,26 o0 2263 52,9 Te2 2 -
198¢ 8 27 oYy 2046S59539,8 £ 81,54€ ¢13 348,14 6 43.475 013 32,15 6492 «38.27 &£.38 =14,87 0 22.3Q53.8 7.3 57
1988 R 28 .0 2045940.5 6 81,620 413 33,10 6 83.749,013 3161l 6.90 =38.56 6e37 =14.28 .0 22.3 4.7 7.4 71
1988 8 29 eD  28435581.5 6 42,087 13 32,05 "6 44,017 ¢13 3005 £e88 ~38.88% 636 ~18.29 o0 22.5 55.5 7e5 86 .
1986 R 30 o0 §c~5902.5 6 82,348 013 30699 6 84,276 ¢13 2897 GeBA =39,52 6035 =10,30 L0 22.3 564 7.6 100
1684 8 31«0 2005943.5 6 42,603 013 2951 & #4537 +13 27488 683 ~39,39 635 =14,31 0 22.3 57.F 7.7 114
1988 9 1} 0 2085948,5 6 42.85C ¢13 28482 6 94.TE0 ¢13 26478 681 =39066 65438 ~18,52 .0 22,3 58¢2 7To% 128
1988 9 2 .0 2843945.5 © 43.091 #4313 27472 6 45021 013 25,67 65479 =39.92° 633 ~14,33 0 32.3 5%.1 7.9 11
1988 9 37 o0 2045986.5 6 43,325 #17 26e61 b 85,255 013, 2455 6477 ~00017 632 ~14.B4 o0 22.3 60.0 7.9 153
1986 9 & o0 2085947,5 & 43,551 o13 25449 6 85,481 ¢13 2381 6e74 ~40:42 631 ~14,35 .0 2242 609 8.0 163
‘1584 9 5 o0 "TRA594845 6 43,770 13 24036 6 45,701 #13 22.27 H5e72 ~40.66 6030 =18.36 o0 222 638 8ol 166
1988 9 6 o0, 2063949.5 € 434982 +13 23621 6 85,912 ¢13 2101 5070 =40,89 6630 ~14.3T7 0 22.2 £2.7 8.2 160
1984 9 f? o0 28459505 6 44,186 013 2206 ' 6 460116 #13 19.95 667 =81¢12 6029 ~14,38 0 22.2 63.6 8,3 150
1988 9 @ o0 2045551,5 6 44,3R2 #13°2090 6 464313 ¢13 18,78 6465 ~81e38 6428 -=14,40 L0 22.2 64¢5 8,3 139
1986 9 9 o0 .2445952.5 € 44570 12 1972, 6 46.501 ¢13 17660 6062 ~01,56 6427 ~14,81 ,0 22.2 65.8 B4 127
19864 S 1D o0 2485353,5 6 44,750 13 18454 6 860681 ¢13 1641 6eB0 -41a77 He26 ~10.42 L0 L8242 6643 8.5 116
1988 9 11 of  2045958,5 6 48,522 ¢13 17635 6 86,856 013 15.21 6058 ~41,37 £.25 ~10.43 ,0 2242 672 8.5 104
1986 ‘T 12 o0 7 2845955,5 & 45.086 13 16415 & *13 14.01° 6355 ~42e17 <6225 ~14.04 07 22,2 68.1 8.6 93
198 9 13 o0 2085956,5% £ 45,281 13 14,95 6 *13 12,79 6453 =%2,36 6024 =M,45 ,0° 22.1 69.1 8,7 81
1qga 9 18 o0 2025957,5 6 4%.3R7 +13 1373 6x8Th319 ¢33 1157 650 ~82:55 6423 ~14.46 0 221 70.0 8.7 70
1988 9 15 o0 243555845 - 6 #5,52% ¢13 1251 6 47, 413 1038 6eAB =82.73 6022 =14,87 .0 2241 70e9. 8.8 58
1988 9 16 o0 2085959.5 6 85,654 o13 11429 6 #7.566 013 .11 6085 ~42,90 6021 ~10,48 .0 221 -T1e8, 8,8 47
Y1988 91T o0 204596045 & 45.KT4 013 10605 6 ATJ706 413 TeBT 6,83 =83,06 6420 ~14.49 .0 L 22.3 T2.8 8.9 35 -
1984 9 1P o0 2445961.5 6 45.7844¢13 B8.81 6 AT{B16 *13 6562 o480 ~83,22 6620 =10.50 0 221 T3e7 9.0 24
1984 e 19 "ol 2845962,5% 685,385 013 T7.57. © ATLEO1IT 013 Se37 6038 «83,37 6019 14,53 .e0 2261 The 9.0 1S
1388 9 20 o 2045963.5° & 46,07 13 6432 6 A $13 4,12 6435 ~43.52 6018 ~14.52 .0 22,1 T5.6 9.1 14
1984 9 21 o 2*‘5960.5 6 864157 o} 5«06 . & ‘AR, 091 *13 2086 30‘33 ~8 3,65 S5e17 =14,52 ol 226} 765 9_.1 23
1584 9 22 o0 24459655 6 460229 ¢13 . 3,80 648 +13 1060 6e30 =43.78 6Gelh =18:5%5 0 2240 775 F.1 3K
1984 9 23 o0 204596645 H\86.250 13 2,58 5 48 *13 o33 6028 ~83,90 65415 ~14.56 o0 22.0 78.4 9,2 4%
1988 5 24 ,T  2445567.5 6/46.381 013 1427 6 88e275 412 53e06 6025 «48e01 6015 =18.57 0 2240 79,8 9.2 63
1988 9 2% o0 26459645 864381 o13 o086 WRe31% %12 5TeT9 65023 ~08,11 6014 ~14,58 ,0  22.0 80.3 9,3 74
1984 8 267 L0 2045969, £ 46811 012 SBa?3 & 4B 348 12 56052 6420 «848,21 6ol 214,59 0 220 B8ile3 5.5 93
1984 9 .27 ¢0 2064537045 £ 46,430 012 57046 6 48,364 ©12 55624 6018 ~84,29° 6012 =14.60 o0 2240 8242 9,3 108
_;;;%,/9 2R o0 204597145 € 46WA3P +17 856018 6 AB.3T2 ¢12 53.97 6415 ~44,37 He11 -14.61 L0 2240 83e2 9.4 122
9 228 . o0 2445972.5 f A6«43S +312 54491 5 8843691912 S2069 He12 ~MM,43 6410 ~18,62 o0 220 84,2 9G4 136
L1984 9 3¢ o0 2R45973.5% & Qb‘n.2ﬁ +12 53,63 6 4B.3EC 12 51.41 6010 =84,409 6,10 ~14.,63, o0 2200 .8501 Ye4 149
196‘ 10 1 o0 2‘45-97‘.5 6 864194 12 52035‘ & 8,339 +12 50.14 6607 ~48,54 6.09 "1‘.65) o0 21 .9 83601 et 160
) . *. !
R . ¢ ' . Y
e * , 39 - °
= m: [ ™ 'p \ ) .
mem = ‘ !
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_Table B-2 (contd)

P
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- { . ‘. ' 1"5"
" A «’ - " ‘. . R l" N -
AR MN DY HR 1D, RA, man! R.A. (APPN) nm., *DELTA:DEIDOT R . RDOT TMAG NMAG THETA SETA MOON
. ' . - . W - DR P
1984 10 2 .0 . 244597%.5 & «5;355 *12 Bx.oa 6. 4Pe292 w12 48,86 Se05 =48.58 snos -1#.65 o0 21.9 8741 9.5 166
19284 1o N a0 24M897£,5 6 864307 ¢32:49.81 , 6 480243, 412 47,99 6,02 94461 6e0T “14467 o0 21.9 880 9.5 162
L1988 8 WD 204597745 6 46,385 012 4854 6 4&?132 *12 46,33 5,00 ~44.63 6.06 ~14.68 ‘o8 21,9 B9.0 9,5 152
390 p 5 o0 204557R,5. 6 @64172 ¢12 §7e27 6 ARI109 012 45,06 5097 ~44.65 6e05 ~14.69 o0 219 9040 9.5 142
1984 206 40 2485979,5 & 46097 012 6,00 6 °8R.023 012 43,80 5094 ~44.65 6,08 ~10.70 0 2145 9140 9.5 130
1984 20 7 o' .0 24459H0.S 6 45,589 12 44,70 6 47,926 212 42,56 S.92 ~44,65 6.08 218,71 o0 21.% 92.0 9.5 119"
1988 30 B o0 24453P1,5 & 45,876 «12 43,08 6 47,815 412 41.25 5,89 ~A4.E Be03 ~24,72 o0 21.9 93,0 ‘9.5 ior
1980 107 9 .0l 204598215 "k 45.756 a2 42.22 6 470592 +12 40,00 5,87 =44p63 ‘6.02 +14.7% 0" 21,8 %4.0 9,5 8%
&saoaxo 10 .0 2445983.% 6;05.51@ *12 40098 \ 6 47,557 412 38,79 5,80 ~84,58  6:0%) =14e75 o . 2148 95,0 9.5 8%
M9BA 10.12 .0 2445584.5 s S%AT0 o312 39.73 47,408 £12 37,56 5.8 -44.54 6,00 10,76 o0 21,8 9640 9.5 73
(4988 18 127 .C  244598%,.5 45 309 212 38u897 K 86 012 36032 579 ~44049 5459 ~14477 .00 21.8 9740 9.5 41
1954, m 1R o0 2845986,% s 50133 ¥T2 37,26 6 4N071 #12 35.310° SeTE =480T " 5.90meiq T o0 2148 98.0 9.5 &p
53 D 14'%-.0 2045587.5 6 94.94E 012 36403 6 46865 o12 33,88 S5.74 -04,36" 5,98 ~14.79 .0 23.8 ‘99,07 9,5 38
199n 1n 15" "o0 26959P8.5% 6 48,742 ¢12 34,82 s 450 6P3 12 32,67 5.7 -45529 5497 =12.80 a0 218 10041 9.5 -27
39’ 1‘9 16 | o0 244%989,%5 .5 4,527 ¢12.33.61 4650466 *12 31,87 5.69 =84420 Se96 ~14.82 o0 2518 301el 9.4 17
‘9 17 _5”.9 - 28048%5990,.5 € 44,297 «12 32,40 6 30335 .12 30.28 Se 66 ‘;‘..1‘ §§95 ‘1..83' «0 21.1 102‘1 9.0 14
19‘8‘ 10 18 1‘; Wi 2885951 ,58 6, 48,053 ¢33 31,21 e 953 ¢312 2“.13" Sebd ,"‘4- 9, SQ"Q' ‘1‘.8‘ o0 21.7 1“3.1 L) Eﬁ
1984 10 19 7 o0 2445982,5 & 43,795 #12.30.03. q 45¢735 €12 27.93 5061 ~43.87 5.95 ~14485 o0 231.7 1082 9.8 53
1988 xn'za ef  R045993.5 6 63,573 012 28495 6 450863 ¢012 26077 5059 ~83.T5 5493 =14.86 o0 21.7 5.2 Fe3 As
gx o0 2085994.5 s 43:236 012:2T469 6 45,177 #1312 25,62 Se56 ~43eh1 Me92 ~18,87 o0 21.7 106.3 9.3 58.
1988 1 o0  2445905,5 6 42,534 032 26454 6 94875 012 20,48 5,53 «43.46 5.91 =14.89 o0 21.7 1073 9.3 73
1984 ;a.zs o0 2843996,5 s 425618 €12 25,00 5 6 44,559 012 23435 5.51 -43.25 5,90 =14,90 ;00 21,7 1084 9.2 87
1988 10' 24 ° .0, 2445997.5 6 42,287 0122427/ 6 44,228 ¢12 22,26 5,48 483,12 8589 414,91 .0 21.6 109.4 9,2 102
1988 10 25 L0 2445998 ’s $1.901%¢12 23.15 6 43,863 012 21,14 5,46 W2.94 5088 =14,92 o0 21,6 110.5 9.1 117
3988 10 26 .g 244599 6 4165707412 22.05 65 43,522 012 20,05 5084 =82,76¢ ORE7 ~10.93 o0 2146 1115 9.1 131
1984 10 27 .0 2ess000. 5 b 43,203 #12 20.96 67 43.146 +12 16,98 541 ~42,53 B.86 14,95 o0 21.6 11246 9+Q 144
1984°10°28 oD 2446001,5 6 40,811 412 19.89. 6 A2, 758 012 17,93 5,39 ~42,31 o886 <14.96: o0 21.6 113.7 8.9 156
1984 .10 29 0. 2445002.5 & 40.408 +12 18,83 s ARe348 12 16489 s.sg.-oz.ns +NeB85.714,97. o0 216 118,8 J.¥ 164
1988 10 30 .0 2846003.5 & 39,92 ¢12 17.79 810926 #32 1587 SeB8 41,84 5,88 ~18.98 o0 21,6 115.8 8.8 165
1984 10 31 oD 2046004,5. & 39,564 012 16477 s 412428 012 14,86 . 5.31 ~41.59° 5,83 =18.99 o0 21.6 116.9 8.7 350
1984 11 1- o0 264500%.5 6 39.090 €12 15,761 & 813035 012 13.88 . 5.29 =41.33 5.82 ~i5.01 <0 21,5 1;5.9"e.r 143
1980 11 2 .0 2046006¢5 6 3°,621°412 14477 6 80y 566 012 12451 5027 41406 5081 ,-15.02 "o0 215 119.1 8.6 M1
1784 11 3 .0 20460075 6 384136 012 13,79 6 40.082 %17 11296 5024 ~40.77 . 3580 «15.03 o0 215 12042 8.5 120
(198 'X1 % 4 0 R086008.5 6 37.636 012 12,84 6 39,582 12 11.03 5,22 ~80. 48 s.ao ~15.08 o0 21.5 121.3 8.4 308
3986 1x S 300 204600%5 6 37.120 +12 1131 6 39.966 32 10012 5,20 ~ 40417 Be75615.05 o0 215 1724 8.5 97
%98‘ -6 00 24460105 6.3£e588 012 10495 ° 6 38.534 €12 9,23 5017 ~39486 BeTH <15.07 o0 21.5 123¢5 8.2 85
: ﬁ&# 31 77 o0 2646011.5 6 35,040 422 10409 6 3T.98T7 12 H.36 Se15 ~39453° 577, 215,08 0 215 1206 . 8.1 T4
1988711 R, 0 2006012.5 6 35.477 012 9422 6 37,8284 +12 7.51 5,13 «39420 5476 ~15409 o0 L 215 125.7 B840 62
984 11 97 .0 "2045013.5 6 34,897 012 Be36 =6 36,885 +12 8.68 5,10 - 38485 4575 ~15010 o0 " 2146 12648 7.9, psd
1984 11 10 -0, 2“50”;5 6 343302 «12, 7.5% 6 36.2%0 0}2 " 5488 5&08 “38,49 - 507‘ =15.12 o0 218 12749 7.8
1984 31 11 .0 2646018.5 & 33,691 12 &e72 6 °35.639 412 5,09 506 ~38¢13 5.73 -15.13 o0 21.8 129.0 7, 1,"21_‘
19684 11 12 40 "2046016.,5% 6 33.064 &1Z 5o93 6 35.013 $12 4.33 5,08°~37.75 B3 =15.i8 o0 21.8 13061 7.6 18
13&5-11'13 0., 204601745 & 32,421 #12 Sed6 6 34,370 12 3060 502 ~37.36 5e%2 ~15¢1% o0 2144 .131.3 7.5 19
84°11 14 .0 2846015.5 & 31,762 012 4,82 6 33,712 012 2488 4,99 ~36.56 SunTl <15¢17 o0 21.4 132,84 7.4 20
1988 11 15 "4 0 \2486019.5 ¢ 21e0BF 412 3,69° L6 33,038 012 2epd 4497 ~36.55 5.70 ~15.18« #0 21.4 133.5 7.2 31
1986 11 .16 o0 28460205 . A°3039% o512 3,00 6 32,349 012 1.53 1,95‘-36.1!:.5-69 15019 o0 213 130.6 7i1 44
A984 $1 17 .0 -2046021.5 5'\29.59” 12 2432 6 3iV643 913 . 89 4,93 - 35069 5568 1520 o0 21.3 13548 7.0 57
J84 14180 0. RA4E022.5 & 2Be9T0!612 , 5,68 6 30.922°4%2 28 4,91 35,257 8,67 185,22 o0 21.3 136.9 6.8 71
RE ITLE . 20 L2646023e8 g{§»~233 +12 1e05 ‘a 3060185 ¢11 59069 4,89 -34,80° 5¢66 ~15¢23 o0 21,3 138.1 6.7 88
1984 11 20 .0 26446024,% 70483 %12 .86 6 29,833 ¢11 59,13 WeB7 =38.33 5,66 ~15.24 o0 213 13942 6.6 100
1988 31 21 L0 TR0E02%05 £ 26,743 ¢11 59458 6 284666 +11 58,60 #.85 ~33.85 $e65 ~15.25 o0 21.3 140.3 6.4 114
1984 11 22 .0 288602645, b 254530 +34.59434 & 27,883 ¢11 58.09 4,83.-33.37 5464 «15.27 0 21.3 141.5 633 428
(3984 11 23 'l 2446027¢5 6. 254132 +11 58082 6 274005 011 57461 #e81 *32e87 5463 ~15.28 a0 213 182.6 6.1 142
1986 13 26 (a0 208602845 & 244319 #11 (58,33 6 260273 11 57016 4e79 ~32436 Se62 =15.29 o0 2143 143.8 6.0 188
15 d 25 o0 288602905 5 23.492 41A5TeBT 6 2%.446 o011 56eT4 A.T8 ~31.86 5,61 ~15,31 o0 " 21.2 146.9 S.8 164
19ao‘r\ 26 oR ‘2~~qaso.s % 22;65¢ 11 57448 6 20.60%atll 56035 876 231432 560 15,32 o0 21,2 146.0 5.6 163



IToxt Provided by ERI

Tahla B-2 {contd) *
. . ]
YR MN DY HR ,.D-‘ RA. (1960.0) “ R.A. {APFN) DEC DELTA DELDOT R “KRDOT TMAG NMAG THETA BETA W
A
1988 11 27 o0 .2446038e5 6 214794 31 57,03 6 23.Ta9 01*55.98 478 ~30,78 5459 -15.383 o0 2142 187.2 5.5 154
1986 1§ 28 o0 2885032.5 £ 20,927 11 S6.66 6 22879 411 S5,65 #e72 =30624 S,59 +153.34 o0 212 1¢8.3 5,3 1%3
1984 13 29 o0 24%5033.5 & Z0.0%9% 11 S6.31 6 216996 11 5535 8,70 ~29.69 95,58 «15.36 o0 2142 189.5 5,2 133
3984 11 30 o 2005034.5 6 19,142 #11 55.39 6 21095 o11 55,08 4e89 =29,312 5457 ~1%9.37 o0 2142 15066 - Se0 119
1966 12" 1 0 ?!Q2#§=.5 & 1,231 «11 5Sa70C 6 204188 ¢11 54,83 8,67 ~28456 5456 ~1538 o0 212 1517 ~ 4.8 107
BO8& 12 2 - 140 2046036.% 6 17,30P 1) §5.45 6 19.265 *11 S4,62 8,65 =27.98 5,55 215,40 .0 21.2 1528 4.7 §513
1988 12 3 e 20460375 £ 164371 011 55,22 4 6 1R, 32° 1] 53,44 8.64 =27.00 558 =15.41 o 213 153.% 4,5 . 88 '
1586 32 o ol 2446038.,5 6. 15,423,411 5%.02 6 176381 11 54,29 4,62 =26481 5,53 ~15.42 oD 21e1 1551 4.3 72
1984 12 S ol 2086039.,5 & ,L19.467 o11 58.96 6 16420 #1311 S8,17 8,61 ~26e21 5,52 =15.44 o0 21.1 156.1 4.1 60
!qﬂt 12 & PR & 2886080,5 B 3,490 11 984,72 . & 15.048 211 54,08 4,59 -2%,61 551 =15.45 ol ?101 157.2 4,0 A9
1988 12 7 o0 _"2486081,5 £ 12,506 +11-58eK3 - 6 184465 43l 54002 858 ~25+500 Se50 15,86 17.0 21.1 158.3 3.8 37
S3B4 12 8 o0 204604Z.% £ 11,511 ¢11 54,54 6 13.470 013 54,00 .56 <2038 5.50 =154%8 17.0 211 1593 3.6 26 .
1984 12 9 o0 Z446043,5 -6 10.505 11 54,50 6 12,865 o13 5400 455 =23.756 549 =15489 17.0 '21.1 1608 3.5 17
‘1984 12 10 o0 2046084,5 & T.,450 11 54048 6 114850 +11 5008 4.56 ~23.13 5,48 ~1550 17.0 21.1 16,4 3.3%18%
$988 12 ‘11 o0 2435005,5 6 HedB4 11 5ASD 6 100028 11 S8,11 4,52 =22.50 “5e07 =1552 16,9 211 162.¢ J.1 22
‘3986 12 12 ol 2486058645 6 To82R 031 58.55. 6 T390 +11 50,21 4651 ~21.86 S.46 -15.53 16,9 21.1 16363 3.0 34
1900 12 13 oL 2646087.5 & 60354 11 54,63 6 (345 011 S4,35 A.50 =21a22 B.45 «15.54 169 21.0 164 2.8 47
1984 12 1o ol 288604565 6 5330 ¢11 84,75 6 - Te282 +11 S4.5]1 4.2 «20257 Sed® ~15.56 16e9 21.0 165.0 2.7 690
1986 12 1% o F08B0AT,5 & W 26° ¢11 50,29 6 6e231 1Y 54,71 M.0T ~19,91 5;03\f15057 1649 2140 1658 2,5 T4
30R8 12 16 ., o0 248560505 & 3,199 ¢11 55.07 6r SoT62 411 58,98 4,45 =19.26 Se42 ~15459 16,9 21,0 1‘?-5 2.4 88
1908 #32 17 o0 28860515 6 24332 11 55.28 6 A,0RS 211 5521 #0485 «18s60 Se82 215450 1669 21,0 16761 23 102
‘1986 12 18 o 20350%2.% & 1.03% ¢11 55,52 6 3002 e11 55,50 8484 ~1Ta53 5,81 =15.61 168 21.0 16Te? 2.2 116
1984 32 19 o0 24450535 5 59,885 11 55,80 6 1.912 11 5%83, 4.8) =17.26 S840 -1%.63 16.8 21.0 168.% 2.2.130
1984 12 20 Co0. Z086054.5  TA.B52 ¢11 56430 6 o816 #11 B6.19 4,42 S16.59 5,39 ~15.60 16.8 2140 188.3 2.1 143
1988 12 21 0 2446055.5 5 S7.751 ¢11 S6.44 5 59,715 o1 65T 8,81 . 915652 5438 ~1565 168 2100 168+§F 241 156
2986 12 22 o0 288605645 5 SE.644 o11 56482 5 SR, 608 o11 57403 4e40 ~15025 537 ~15.67 168 2140 1685 2.1 164
398%’12 25 a0 2846057.5 5 55.531 ¢11 57,22 5 ST7T.498 ¢11 57,87 4,39 ~14,57 ‘5:36 ~1568 168 2140 168,33 2.3 1608
19887 12 20 o0 283505845 5 58.81F 411 S5Te66 - 5 564 36% *11 57.97 4,39 -13.89 5,35 ~15.70 §6.8 21.0 368.1 202 153
1984 12 25 ed 2‘*5053;5 5 853,301-0311 58,13 % 55,266 ¢11 58,50 4038 =13.22 50§~ 18,71 608 209 167.7 203 183 .
$984 12 26 L0 2446060.5 S 524190 +11 58,64 5 B8,148 *11 59,06 2037 ~12e54 Se33 «15.72 16T 209 16701 2o 129
1986 12 27 o0 28460615 % S1.05° e11 59617 5 53,024 o11 59,65 8436 ~11.87 B5.32 =15.74 157 2069 16645 2.5 117
1984 12 29 o0 2846062654 % 49,934 11 59,74 5 51.900 12 028 8,36 =11,20 5¢P2 ~15.75 187 20.F 165.8 2.6 104
1984 12 29 o0 20460635 & #2.809 312 34 5:60,775 o312 o948 ° 8,35 ~10e53 5e31 =15077 16.7 209 1650 247 93
19686 12 30 o Z284560068,5 5 4T.681 12 «38 S 45,650 @12 1463 8,38 =9.86 5.30 ~15.78 16.7 20.% 164.2 2.9 81
18F¢ 12 M #20 24460655 5 AC.O5F 12  1.6% 5 45,8264 12 2435 6.3 ~3a20 5029 ~15e80 1647 20.9 -163.3 o1 69
1985- 1 1 oD 2006066s5 5 AS.43F 12 2,38 5. 47,400 12 3,11 4-33 “8a50 5028 ~1531 1647 209 16243 3.2..57
198% 1+ .2 o 26463:;/5 S 44,310 #12 3.08 5 M6.276 €12 3,83 8, SdsLT.SB 527 15482 1647 2069 161.3 3o 4%
198 1 3 o0 QA45606Fe5 5 8431806 12 3,806 5 4%,155 €12 4,71 8¢32 =Te23 5426 =15.80 16,7 209 160.3 J.6 34
1985 1 o0 2.0636“-5 5 42,06F *12 464 S 44,036 #12 5,57 8432 «6459 5.25 ~1585 16.6 209 159.2 38 23
198% 1 5 ol 784607045 £ 80,957 12 BehT7 . 5 82919 412 6ef5e 84,32 =5,94 5,24 =15.87 16,6 20.9 158.4 %00 15
1985 .1 6 ol Z4460TIe5 9 X7.037 +1z 8-334. G N1.B00 #12 737 831 ~5.30 5,23 «15,88 16.6 2049 157.0 442 15 -
19R% (I 7 of 24860725 & 39,729 12 Te22 5 404697912 Fe31 #0331 8967 S22 =15.90 15.6 209 155.,9 4.8 24
1985 1 @ ol 2W460T3.5 %5 ITe624 212 Fkel5 5 iz-5°2 012 9,29 4,31 =84,05 5,22 =1591 16.6 20e9 1588 4.6 37
198% 1 9 s L 2A3A0 7445 5 3,524 o172 9,10 .5 Hg T2 ¢12 1030 4,38 3,42 5.21 '15.93 16e6 209 153,60 ‘58‘_50 .
198% § 10 o0 24850750 5 35409 1z 10409 S 37.39¢8 012 11.35 8,30 <281 5¢20 1594 1606 2068 152.5 5S¢0 64
1985 1 11 ol 203507€45% 5;3&-54E 1% 1110 S 36,30 12 1282 8030 «2420 5419 ~1%5e96 1646 2048 151.,3 5.2 78
1985 t 12 oF 208607765 9 33.2%5F8 12 12.1% 5§ 35,227 *12 13,52 4,30 =1.60 «18 ~15497 1666 208 1501 Se8 92
3988 1 13 of " 2046078.5 5 32,182 +12 13.23 6 38,3151 012 18,66 0630 “1.00 5,17 ~15.98 16.6 20.8 149,00  S.6 106
‘19”8 1 14 ol Z288E07%eS % 31e114 +12 18,34 ‘5 33.003 ¢12 15,82 4,30 " ~e81 5,16 ~1600 1645 208 187 .8 5.6 120
198%, 1 1S o0 2HALDEDSS 9 304C54 12 1%5:0% | 5 32,023 12 17.01 4,30 “ 17 5015 ~16e01 1605 208 146+6 600 133
‘1988 1 16 ol 26960815 9 29,007 #12 1hetéE S 30971 ¢12 18,24 4,30 o7 5ol 216.03 1605 2048 1454 602 14T
1985 1 17 ol 2“60“2;5 & 27959 +12 17.86 5 29528 12 15.49 84,38 130 S.13 '1?.94 155 208 184,.2 Gs8 159
1985 1 1R el 2886023.5 5 26925 17 15,10 5 2R, 895 #1312 20,78 #0308 1e86 5012 ~16e06 15.5 2008 183.0, 66 168
- 1985 1 19 o0 284£0848,5 5 25,902 418 20.36 85 2T7.871 12 22.10 4,350 2¢00 5411 <1607 165 20.8 141.8 GeB 182
198 1 20 o0 ZN8ADES,S F 28,b8F 12 21.86 S che85S8 ¢12- 23,88 4,31 7e9% 5410 21609 16.5 208 140.6 7.0 151
1983 1 21 ol " 2845607668 5 236855 o7 22498 S 256RES #12 24,82 4,31 3047 5.09 ~18e11 1605 208 139.4 Te2 139
c . ) . R . <
. \
o '
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- Table B-?.'{mmd)

¢

‘RA. (APPNIIDEL. DELTA - DEWOy R

RDOT TMAG NMAG THETA BETA MOON

*1s

1‘42

YR MN DY HR 1.D. R.A. {1850.0) DEC. .

. 7 — " ; ; v

1985 g 22 o8 24660675 5 22.E93 #12 24,348 S 200863 +12 26422 4431 3-‘3 S.09 =16.13 165 20.8 1382 7Te6 227

© 3985 1 23 o0 288p0BB.LS 5 21.913 12 25,73 S 23,883 ¢12 27«66/ 4431 8,43, S.08 =166120 165 208 1370 7.6 11
C198% 1 28 o0 28060R9,5 5 20945 012 2Ta il 5 22,915 €12 29.12 4,31 4,98 587 =16.1516.5 20.8 1}5-3 Tel8 202
1985 1 2% o0 20460905 5 15.989 #1512 28,59 S 214959 €12 30,62 432 Sed6 Self =16e17 165 208 134.6 8,0 90

1985 1 28 o 208A051,5 5 19.08%5 «12 30.06 S Q14035 312 32,14 - 4,32 6093 5,05 ~16:18 165 208 133,48 843 78

© 1588 1 27 o0 24860925 5 18.11% +12 31,56 S 40,085 ¢12 33,69 4,32 6458 5,00 16,20 1648 20.8-132.2 Be¢3 &6
198% 1 2F o0 240460935 5 17.19F ¢12 33,09 5 194168 #12 3526 4033 - 6583 5403 =16421 1608 20,8 13140 8.5 ¢
1985 3 29 e 2805094.5 5 164294 012 34,65 5 180260 #312 36.87 4033 726 Sell2 »16.23 16.% 20.8 129.8 8.7 43
. 198% 1 30 o0 2048560955 5 15,405 012 36428 S 17,375 212 38.50 4,30 TeBGB8 5001 16624 1644 20,8 128.6 8.8 - 3% .
1985 1. 01 o0 20460°6.5 5 14,529 ¢312 3T.86 S 16499 012 40,16 4.34 809 Sl =16.26 164 20.8 "127.4 g.o 23
1885 2 3 o0 | 20460975 5 13667 ¢12 3950 5 15638 ¢12 41,80 4435 ~0e89 A.99 <1628 168 20.8 126.2 G942 153
1985 2 2 o0 '2445098.5 5 12,822 «12° 41,17 5 14,7952 ¥12 43,56 4435 '8B.87 4,98 16029 168 20.0 125.0 9.3 1M
iggas 2 3 o0 2046099.,5 G 11.590 12 #2.87 5 15.960 ¢12 45,29 \035 C Ge28 49T 156431 1604 20.8 123.9 9.5 26
1985 2 o o0 28461005 5 110174 12 48,59 5 136186 012 07,06 &.36 Fe60 8.96 «16e32 1668 2048 122.,7 Y46 37
1985 2 % o 2446101.5 £ 30,372 #12 46030 S, 1203403 12 48,85 8437 9,95 4.9 “16434 1604-20.8 1215 §.8 50
1985 2 & o0 28451025 5 G.5RE 12 48,11 5? 11,957 012 5066 437 " 10.28 4494 6436 16+8 2048 1203 9,9 65
19A5%¢ 2 7 o0 2885103,5 5 Hefl6 12 49,91 S I0e7RT 012 52,50 438 1061 #.94 «16.37 164 20,8 1192 101 79
1985 2 # o 280£104.% S Qoﬂﬁl 412 53.78 5 10,037 +12 54,36 439 1092 4,95 ~163% 1604 20.8 118, & 10.2 93
$985, 2 97 .0 2446105.5 & T.323 ¢1I 53,59 5 Te293 012 56,25 4439 11,22 " 4.92 =16.80 !600’&0.8 116. 10.3 108
1985 2 10 o0 284610645 5 64600 312 55447 5 82571 +§2 58416 4.0 11.51 4,51 =15.42 15.’ 20.8 11557 10,4 222
198% 2 11 o0 20861075 S 5.‘39‘ +12 57.36 5 7868 +13 09 8041 11.78 4,90 ~156,%8 165 208 114,55 10.6 156

. 498% 2 12 o0 24861085 5 - 5,206 ¢12 59,29 % Tolls #13 2,05 4081 12.08 4489 ~15.,45 1663 2048 11544 107 150
L1988 2 13 o0 264461095 5 &, 30 ‘13 1.2% 5“; 6eSOL 013 8,03 4042 1229 4,88 ~16e8T7 163 20.8 112.,2 1048 262
PE9RS 2 18 - o0 20461310.5 8 Saﬁfﬁv } 3.21 5" SeFfa8 213 65003 8483 12453 4,87 ~16,89 163 20.8 111.1 1048 1668
X898y 2 15 o0 2086111,5 % _3.,233° Se20 5 5203 #13 B.06 0681 12,76 ‘4086 ~16450 1603 2048 "189.9 11,0 3162

. 198% 2 16 o) 2086112.5 5 2609 13 Te22 5 8,880 +13 10.1} 8088 Y2.97 4,85 ’15.5215“3 20.8 108.8 1&.1 ing
1988 217 o0 2806133.5 5 2.002 13 9426 S 34973 413 12418 .85 13.17 4.84 <1650 163208 107.6 13.2 138
¢ 198% e 18 ol 26§486114.5 5 1,012 ¢33 11,32 -] 30383 ¢13 14,27 4040 13.55 4,83 ~%.55 1‘0320.’ 105.5 1%.3 12‘-
1985 2 19 oD 284611%.5% & o839 +13 13,41 5 2811 013 16638 4,46 1353 0,82 ~16.57 163 208 105+48 118 113
1988 2 20 o 20086116,5 8 o283 013 15.51 S 20255 ¢13 18.52 04,47 13,68 4.8% «16.59 16,3 20.8 106.3 21.5 2101

‘ 1905 2 21 o0 204611765 & 59,744 ¢13 17460 S 16716 #1353 2067 4008 13,83 4,80 ~16.60 16«3 208 2105.1 156 B9
1988 2 22 oD 208511Re5 8 596222 ¢13 1579 .5 10194 413 22,84 4449 13176 479 1562 1603 2048 1020 136 ¥7

) ;',85 *2 23 o 240431%9.,5 4 S8.TIT ¢13 21.95% S .589 +13 2%9.08 4,50 18,08 ‘.78 ~16.64 1643 20,8 100,97 31.7 65
1985 2 260 o0 28661205 "4 55.229 #1313 268,16 ) 0201 13 27025 .50 10419 4277 ~16465 16e3 20.8- 99.8 1.8 53

- 198% 2 2% oD 28861215 4 STTSF o1 26438 8 S9.T7I0 ¢1F 29,47 8451 14.29 4076 =16467 163 208 - 8.7 13,9 42 .
1985 2 26 o0 28861225 R 74304 +13 28457 8 590275 913 3172 8652 18:37 84,75 =16669 1603 208 F7e6 11.9° 31 -
4985 2 27 o0 28486123.5 & 564667 +13 30.“ 4 S8eR38 13 33,98 4053 1000 4,74 =15e70 1663 208 9505 12,0 . 20 .
3985 2 28 4.e0 2846128.,5 & BO.A46 +12 33,07 4 5“8 *13 36026 858 18,50 0073 Ql6+72 162 208 95.4 12,0 42
19%€s 3 1 20 2086125.5 & S6.043 013 35,35 4 55018 13 38.56 455 18,54 A,73 ~16a74 1662 208 94,3 1211 13
SESRS 3 2 W0 206812645 A-55.6%6 613 374506 4 57.628 «13 4G.8T 4455 14,58 4,72 6676 162 2048 9343 12.% 23—
§9588 3 1 o0 284451275 & 88,265 ¢13 39,95 8 S5T.257 ¢13 43,20 8586 14,60 8.7 -1‘6011 1662 20.8 92,2 12.2 35
1988 3 » el 248512r.% 4 58,931 #13 42,28 & 560903 o135 4%.%55 84,57 14.61 0.70 ~16e79-1662 2048 911 12,2 a2

. 198% 3 % o0 12%:8 & 54,58% ¢17 44,62 & 566566 #13 47490 458 18461 84,69 ~16+81 1642 20.8 901 {2.2 62
i98% 3 s o0 2846130e5 & Sa.272 +13 846658 A 5650285 13 50,28 4059 14,60 0,68 ~16083 162 208 8940 12,2 76
198% 3 71 o0 24861315 8 53,967 €13 49,35 4 55,940 413 52,66 260 10,58 4,67 ~16084 1642 20.8 8709 12,3 - 50
1885 3 ¢ o0 " 28536132e5 & S3I.ETF ¢13 51473 - 8. 55,651 ¢13 55.06 4460 18455 4466 ~16.86 1602 208 869 12,3 105
£1985° 3 9 o0 2046133.9% 4 53.404 413 58,1} & 55,377 013 STe8T .61 14451 4565 ~16.98 1642 20.8 85,8 12,3 120
1985 3 10 ol 2846134,5 4 S3.187 013 56.54 4 55,120 13 59,89 . 4,62 18,46 4,65 «16e90 1642 20.8 848 12,3 138 ]
1985 3 11 o0 288K135,5 & 52,90¢ +13 S8.9& 8 S4oBTY 418 2,33 8063 18,40 4063 ~16.92 1602 208 8307 1243 108
1985 3 12 o0 204813€e5 4 S2.68(C ¢34 les0 8 S806E3 ¢18 .77 AeBH8 18,33 8662 ~16e93 1642 208 8247 312.3 182
1585 3 17¥ o0 20061375 & 52,480 ¢16 X.84 8 54,003 014 Te23 4,65 14,25 4,51 ~16.95 1662 2048 81.7 12,3 169
1988 35 (& «0 248613R.5 & 52.275 +1% 6.30 8 54,205 4314 9,70 4465 1016 A.60 ~1697 1662 20.8 80-6 12.3 163
1985 3 1% ol - 2045813%,5 &, 521995 14 4do77 4 54,070 +14 12.18 0.65 16.06 ‘059’ “16e99 1802 208 T96 3203 31%1
1585 3 16 o0 28863405 4 T1,932 +14 11,26 8 53906 I 18,67 A467 13.95 4,58 =17.03 1662 M8 78.6 12,3 139
1988 . 3 17 of 2085181.5 & N1.76)3 214 15,75 & 53,758 o184 17,17 4.68 13482 4,57 ~1T.02166% 207 7746 12,3 127
1988 '. 3 i o 2406142.5 & 51.68° o1 16,25 4 53,624 1968 40 69 13.&9 856 =17.008 16,1 20.7 Taoh 12,3 1,“
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YR MNDY HR DL R.A. (19500) DEC A, {APPN) DEC. " DELTA DELDOT R RDOT | TMAG NMAG THETA BETA MOON
N e ! - ,ﬁ K
1985. 3 19 - .o0 2885614705 4 S1.530 +14 18.76% & S3.505 +18 22019 #4469 13.55 4455 =17.06 161 20.7_ 756 1dw2 102
1965 3 20 .0 Z045144.5 4 53,026 014 21428 4 53,401 16 20,72 0570 13,40 4.54 ~17.08 1641 20.7 745 12.2 S0
1985 3 21 .0 284618%5.5 4 S1.336 014 23,00 4 53,312 ¢14 27.25 8.71 13,24 4,53 ~17.10 16.1 20.7 3.5 12 78
1985 322 o0 284610605 4 5102651 +14 26438 8 53,237 14 29479 872 13,07 #e52 ~17412 1661 2047 2.5 120145 67
1985 3 23 o0 2646187.5 & S1.20Q0 18 28458 4 53,176 ¢34 32.33 - he73 12,89 4451 =17.18 1661 20,7 7306 1250 5%
. 3198% 3 28 .0, 2496168.5 & 51,154 *14 31,43 4 53,130 14 30,88 4073 12,70 14450 ~17415 16e1. 20,7 T0e6 1241 44
S 1985 3 25 40" 2046189,5 & 51,121 €18 33,99 . A S3,098 18 37,44 4. T4 12,50 . #.49 =17.17 16e1 2047 6946 12.0 32
L1985 3 26 o0 24061%T0.5 A S1,302 14 36,55 . 4 53,079 14 40.00 4,75 iz.so 8,08 «17019 1641 20.7% 68.6 12,0 21°
T985 3 27 o0 20461515 & S1,097 410.3%,31 & 33,075 €14 02,57 4,75 12,080 &.07 17423 16> 20.7 6766 11.9 12
1985 3 22 o0 - 2006152.5 4 51,106 918 41469 4 53,083 ¢18 45,14 4,76 . 11,86 4446 F17.23 1601 20,¥. 66.6 1149 30
1985 3 29 o0 244615%e5 4 S1.I27 410 48,26 A 530306 18 07.71 4,77 11463 .8.45 =17425 16.1 2047 657 11le8 19
1985 3 30 o0 IW66154,5" 4 N1,162 014 46,80 4 53,348 o164 50,29 4,77 11,3597 0008 17,27 16,1 20.7 6%.7 11.7 31
1905 3 31 o0 2046155:5 & 51,211 ¢34 49,42 % S3,350 €18 S52.87 4478 11014 %83 ~17.29 1640 20.7 3.7 117 43
1985 4 1 o0 20461565 4 S1.271 #10 52500 6 53,251 914 55.95 4,79 1089 .42 1731 1640 20.7 H2.8.:11.6 56
1985 4 2 o0 2066157.5 0 51305 18 54059 /853,325 18, 5R,04-74.79 10,63 8,01 =17.33 16.0 20.7 61.8 11.8 TO
1585 & X . o0 208615B.5 8751.831 +%R 57018 © 4 53,851 415 462 4480 10,36 4.40 =i7.35 1648 20.7 6009 1i.4 84
1985 & 4 o0 244615945 451,526,614 59.77 /,4 £34510 415 3421 4481 30,09 ‘0039 =17637 1600 20,7 59.9 11.4 . 99
1985 & %5 0 Z446160.5 4 S1.64C 185 2,36 4 53,621 ¢15 5.79 8481, ' 9481 #e38 ~17e38 1640 20.7 590 1143 114
1985 & 6 .0 28463E1.5 A 510762, %15 4.95 84 ST, 744 415 B.38. N¥e82 . 9.53° 4037 ~17.40 1630 20.7 58.0 31.2 129
1985 84 7 o0 2846162.5- 8 B1.897 415 TeS4 4 53,879 615 1096 4082 9428 8,36 ~17.42 160 20.7 S5Te1-21,.1 143
“I985 8 B oD . 2488163.5 4 52,083 ¢15 1014 & 54,025 o15 13,55 403 B.9% 8,35 =17.44 16.0 20,7 5622 1140 157
1985 4 9 LD - 2486164.5 4 52,201 415 12,73 4 SE,188 «15 16413 4,83 B.E8 4,34 ~174456 1640 20.7 5502 109 169
‘985 L) 10.}.’.0 204686 105 ) 52.570 GIS 15.32 - 54.353 *l1l5 18&71 4.&‘ 8.3% ..33 -1?-§8 15.92007 54,3 10-8 18?
1985 & 11 .0 244616645 4 524551 +15- 11,9: 5 54,535 €15 21429 4484 BJ01 84032 ~17450 15.9 20.7 53.4,10.7 355
985, & 12 0 20061675 4 52,743 7015 20a50 4 500727 15 23,87 4.85 Te6F 4031 ~1Te5Z 1549 2047 5245 1006 143
X985 & 13 o0 2485168,5 ~ 4 52,948,415 23,08 8 50,931 ¢15 2605 4,85 7,36 4.30 ~17.54 35,9 20.7 53%3 10,5 130
TUB5 8 18 o0 208616905 4 53,159 018 25,67 © A 55,145 €15 29,02 4,86 7,03 .23 ~17.56 15.9 20.7 S0.6 10.4 118
' 8,15 oD 24961T70e5 & B3.3R4 *15 28,25 8 B5o3T0 ¢15 31460 Ae86  6e6T Q028 =17458 159 207 49.7 103 106
L8316 o0 244E171.5 & $3,61° 1% 30.82 4 5*&5. 215738416 ALBS  6e3% ¥IT =1TaB1 15.9 20,7 3.8 10.2 9%
T4 1T 20 204617245 @ S53,A6% 215 33,80 4 5503052 415 36073 4487  5.99 . 8.26 -17.6F 15,7 20.7 47.9 10.1 82
8 487 o8 DAA6173e5 (8 56,121 ¢15 3557 A Z6.10k +15 39025 88T o 5.63 4425 ~17.65 15.9 20,7 47.0 10.0° 70
4 19 .‘.G. 28461745 8 5‘.33}2 +35 38, Sa & She3TR 15 81.88 8eBT7 Y 5e2T 8428 eiTeb7 159 207 46031 To8 59
8 20‘:/,0 29R617%,5 4 50,663 €15 Alsl 4 564652 15 08,38 4,88 - 4,90 8423 «17.6% 15,7 20,7 45.2) FT 47
4 21 1‘0'9 g",bi"sos ‘ DR 9§0 1% 43,65 . A 56938, ¢15 46.53 4,.R8 8,53 .022 =1TeTl 15,9 20,7 4443° 9.6 36
4 22 7 o0 “28RE1TTAS A 55,28F ¢15 46420 4 570235 ¢15 49,46 4283 4015 4,21 ~17.73 15.8 2047 A3.0 9.5 25
8 23 L0 268617F.5 . 4 SELASE ¢1% 48,75 & ST,581 ¢15 S1e59 4,88 3,76 4420 ~17e75 13,8 207 2.5 9.3 18
€ 2% o0 T%86179.5° & 55,666,015 51,29 4 57.B56 +15 58,51 4089 338 441% =17.77 185.8 20,7 #1.7 9.2 9
4 25 .07 24%6170e5 & S6.190 1% 53,82 & SP.1R1 45 57403 4eR9 2,98 010 -17.79 15.8 2046 40.8 9.0 -15
@ 26, o0 204618145 4 564523 ¢15 56630 A 58,514 ogs 57054 44859 2459 441717281 15.8 20.6 39.9 8.9 26
4. .27 o0 2‘.513?.5 A 56.86% o1% 58,.,8¢ 4 'S58.,8587 16 2.05‘ .B'g 2319 0.16-~17.,86 15.8 20,6 39.0 8.8 38
L & 27 L0 284618305 & 57.21%5 416 1036 A 59,208 16 4,53 4,859  1eT8 8,15 ~]7.86 15.8 20.6 38.1 Bw6 SO
1985 14 29 oh 24461645 ATST.ETS e16 3uR6 4 B5F.5E8 418 Te01 #4.89. 1438 Avld ~17«88 1548 20.6 gz.s Be5 63
1985 & 30 .« o0 264E18%.5 4 %7,947 16 6435 4 59,937 #16° 9,48 €89’ 097 4413 =17.90 15.7 2046 o4 8.3 77
1985 5 1 o0 20461KEeS A E0eI1R 016 BeR3 5 o313 16 11,95 4,89 55 8012 “17,92.15.7 20,6 35.5 8.2 91
1985 5 2 o0 24463157.5 6 SP,T03 1€ 11,31 5 L6728 16 1440 4,89 c18 4,11 ~17,94 15,7 2056 34.7 8.0 108"
1985 5 3 oC 20461B8,5 4 59.095 016 13,77 55 1.091 16 1684 #.B9  ~e28 4409 ~17497 15.7 2046 3348 7.9 120
198% 5 L} o0 2a801 89,58 b 59,495 o185 16622 5 140891 <16 19.28 4,89 70 8,08 .“170“ 15.1 206 33.0 Te? 335
19895 5 .5 o0 2046190.5 4 59.9035 56 18666 5 1900 ¢16 2170 4489 =1,13 4,07 -18601 157 206 3241 - Teb 109
1985 5 & ,+0- 2446191.5% 5 o317 16 2%ei0 5 20316 16 28,11 4489 =1.55 4,08 18403 15.7 20.6 31.3 7oA 363 .
1968 5 7 o0 284£190,5 5 o741 #1€ 23452 5 2,740 ¢16 26651 . 84,89 ~1,98 4405 ~18.0% 15,7 20.6 3 L TeR 171
1985 % A& LS9 20461935 5 1.172 16 25,93 5, 30171 16 2R.90 4089 =-2,41 4,08 -58.08 15.7 20.6 o6 Tel 182
198% 5 9 w0 2806198,5 5 1,609 416 2Ra33 5 34610 +156 31428 .89 <85 4,03 ~18.10 1546 2066 o7 6e9 349
1985 S 10 40 2046195,5 5 2,054 o316 30e72 5 4,059 €16 33,65 4489 -3.29 84,02 ~18e12 15.6 20.6 9 6.7 137
19685 5 11 o0 "2486196,5 5 2.90f +16 33,09 5 4,508 +16° 365,01 .88 ~3,73 M,01 ~18,14 15.6 20.6 1 .6eb 124
1985 5 12 @ 2804619765 S 20965 ¢1€6 3Se48 ] 8, €8 0;5 38.3% 888 =0,1T7 4,00 ‘:18017 15.6 20,6 2 Beb 1“2
1985 S 13°77,0 2445196,5 5 Mit31 16 3TeR1 5 5,030 #16 90,68 4,88 ~4.62 3099 -18.19 15.6 20,5 23%4 6.2 200
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. ’ Table B-2 (contd) : .
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o Vi . . - . . o -
YR MN M&' JD. R.A. (1950.0) DEC R.A. (APPN] DEC, DELTA | DE'LIK)T R RDOT TMAG NMAG THETA BETA MOON
. . - s s’ : ’ ' - . . . . S . :
1985 5 s 0 204E199,5 5  3.904 15 0.15 5 52908 <16 43,00 4.88 5007 3498 =18.21 15.6 20+5 2046 Gféﬂ-e‘f
1985 5 1% o0 28462005 , 5 0,383 ¢16 42,48 5 60387 16 4530 8,87 -5,52 97 ~18.24 15.6 20.5 23.7 S, 6
£965 . 5 16 » 0 20406201.5 5 K.P69LE 48,60 5 6878 +16 47,59 4,87 <5,98 3496 ~18e26 15.5 2065 22,9 SeT 68
1985 8 17 o0 2006202.5. 5 %5.361 ¢15N0T7.10 5 Te366 #16 49487 8,87 =643 3495 ~18¢28 155 205 2241 5.5 53
- 1985 & 18 o8 2046203.5 5 5,857 o156 49,39 3 7.865 *16 S52.14 .86 ~6.89 3.98 “10e30 15.5 20.5 21.3 5.4 41
3985 5 19 | o0 24962043 5 6.363 *1€ 51466 S Be370 #16 5439 4,85 =735 34935 ~18.33 15.5 20.5 205 5.2 38
1985 5 20 « o0 2006205.5 5 6,873 +16 53,92 5 PFofB1.1916 S6.62 9,85 =7eB2 3.92 «18,35 15.5 20,5 19«7 5.0 19
“1985 5 21 e, 2408620669 5 7,385 *316 S56.17 S 9398 416 58,84 4.8% ~8.28 3,91 ~18.38 15,5 206 18,9 S8 10,
19“5 S 22 o0 2086207.% & TeS11 16 58,40 -3 9.929 017 105 4,84 8,75 3.9 ’18030 “35.5 20.5 l‘ul ..A‘ 16 -
1985 . 5 23 ol 2886208,5 5 P.A38 17 61 S 10088 217 3,24 A4.84 =9.22 3,88 =18.42 15.4 20.5 173 S8 20
1985 5 29 5 oD 264520%,% S5 B8.971 417 2.81 5 10+982 ¢17 " 5e01. 4483 5,69 3.87 ~18:45 15.4°20.5 165 B3 32
11985 S 25 o0 2085210,5 5 5508 ¢17 5,00 S 31.920 017 7.57 ‘083 1041568 3.86 ~18.47 15.4 20.5 15,7 8.} ‘Q
1983 -3.26 <0 2046211.5 3 10,051 027 Te17° 5 12,068 ¢17 9.72 4,82 ~10.63 3.85 ~18.49 15.4 20.4 14.9 3.9 ST
1%83 5 27 o0 2486212.5 5 10.%99 ¢17 9,32 5 124613 ¢17 11.8% #u82 ~11.10 3484 ~18.52 15:4 20.8 14,2 Y. 70,
1985 5 28 o0 2%‘6213.5 5 114155 #4317 11.46 S 13.166 ¢17 13,96 4,81 *11e58 JoB3 =18.58 15.46 20.4 15.4 ‘5.5 Y
'1305 5 2% o0 28462164,5 § 11,7120 +37 13.58 S 13726 417 16405 4,80 ~12.05 3482 ~18.57 15.3 208 2.7 3.3 97
1985 5 3o o0 288621%.,5 5 12,272 ¢17 15.89 S 14,287 «17 1313 4480 ~12.52. 3.81 ~18.59 1543 20.4 11,9 3«2 113
1985 5 3% «0 2045216.5 5 12,839 17 17.78 5 10,855 417 2019 4379 =12:99 3480 «18¢62 15.5 208 112 3ol 125
11985 6 "% o0 2066217.5 5 13,410 +317 19.85 5 15426 ¢17 22,28 8,78 ~13,47 3.79 ~18,64 15.3 20.¢ 105 2,8 140
jb 1’05, [ 2. + 0 2036218, S 5 13.9&5 17 21.91 5 16.@03’ 01?,*24.26 ‘.’T '13.9" 3.78 =18.67 15.3 204 9-8 2.‘ ‘5.
1985 6 3 o 2086219,5 5 14,565 017’%‘.95, 5 16583 017 2628 4076 ~10.41 3,77 ~18.69 15.3 208 Foi 2.5 167
1985 -6 4 40 204622605 5 15,30F 017 25,97 S5 17,168 17 28.27 4.76 =14.89 8,76 ~18.72 15.2 2008  8e5 2.3 170
1385 6 5 .0 284A2W1.5 5 35,736 417 27498 5 17,757 +27 30425 8,75 ~15.36 3.75 -18.74 15,2°20,8 7.9 2.1 158
1985, & 6 oD 2885222,5 % 16.32F 017 20497, 5 184349 ¢17 352,21 4.78 15,83 3,73 =18e77 152 203 Toe3 260 148
1985 & 7 o0 2045223,5 5 164524 ¢17 31.94 5 154986 *17 34415 4473 @16431 3072 ~1Re79 1542 203 6e8 1.9 132 .
i198% o &8 o0 “Z086220.5 5117.523 ¢17 33,89 S 19,06 #17 38,08 4,72 =167 378 ~18.82 15.2 205 &3 147 139
1988 & 4P o0 26462255 5 1P,12% 417 38,83 5 200150 017 37499 4071 «17426 3470 «18484 151 20e3 640 1e6 107
1985 6 10 o0 2406226.5 5 15,732 +17 37.75 6 200757 #17 3988 4.70 «17e74 3,69 ~18.87 1541 203 5.7 16 05
198% 6 11 ol Z086227e%5 5 19,3842 ¢17 39,66 5 21.3€7 ¢17 81475 4069 =18,22 3.68 ~18.90 15.1 203 5.5 1.5 83
1985 6 12 a0 28A£228.,5 5 19,956 +)7 A1,.5% 5 21.95& *17 43461 4,68 ~18.70 3,67 '13‘92 151 203 5.4 1.5 T
1985 6 13 ol 244522%,% 5 20,572 +17 ¥3.01 5 2?.598_017 8588 8,67 «19.17 3466 =18+95 15.1 20v3 Se5 15 60
L1985 & 14 ol 2845230.5 '5 21,192 417 45426 5 23.22° *17 47426 4066 19465 3e55 1897 15,0 20,2 546 o6, 4B
1985 & 1% «0 2046231.5 5 21.H14 17 47,09 5 234882 17 49,06 4465 ~20e13 3,64 ~19,00 15.0 2062 5e9 146 37 .
1980 6 16, el 24436232.5 5 22.440 +17 AR.90 5 28,468 017 S0.88 4,63 20461 3463 ~19,03 350 2062 £33 1.8 26,
198% 6 17 o0 M46233.5 5 23.06° 417 50.69 5 256097 017 52461 ' 462 =21409 3061 ~17e0% 150 2062  6o7 1e9 15
1985 & 18 o0 28462 34,5 B 2365F +17 5247 S 25,727 17 54,35 861 =21.,56 3460 ~19,08 1530: 20,2 Te2 2.@ 8
1983 6 19: 288E235,5 35 280,331 +17 58,23 S 260363 ¢17 56.08 4,60 ~22.00 3.59 ~19.11 14.9 28,2 T.8 2.2 19
1988 6 20 23645 5 249.967.+17 5597 5 2664999 #17 5779 04582252 3458 «19¢13 14,9 20.2/ 853 28 2%
1985 6 21 2f86237e5 5 2%,60% #17 57469 5 276638 17 STAB° 8,57 =22.99 3,57 ~19.16 14.9 202 90 2.5 37
1985 6 22 446Z38.5 5 26,244 417 59,35 5 20,278 18 1,15 4,5 ~23.87 3.56 ~19.19 14.9 2041 9.6 2.7 50
198 & 23 o0 2496239.5 5 26.88¢ +1f 1,07 S 28,921 +18 2,80 4,54 ~-23,94 3.55.~159.22 Iﬂoi 2061 103 2.9 63
1985 & 2 oL 2ALE2A0,5 S '270530"18 2074 S 29,565 ¢18 4,83 8053 26,41 3558 ~19,28 14,8 .20,.1 118 30} 76
598%. 6 2% o0 280RZ41.5 5 2R,17% #18 A4.3R 3 3060211 +18 6.08 4,51 ~24,88 3,53 19,27 18,5 2041 11«7 3.3 90
1985 6 26 o0 2046242,5 5 20,821 418 6.01 5 30,858 018 7.64 4,50 -25.35 3e5) ~19.30 148 20.1 12.4 3.6 103
1985 6 27 o0 2846243.5 * 29,470 #156 Te61 5 314507 #1318 5422 4089 ~25,81 3450 ~19.33 14.8 20.1 13e1 3.8 217
1985 ¢ 28 0 2006288,5 5 300120 *18 9,20 5 32,158 18 10477 4,07 ~26428 3449 ~1935 14.9 201 13«8 &40 1351
198% - & 29 o0 28462485,5 5 30.771 +1P° 1C.T7 S 32809 4318 12,31 4,46 -26.78 3,48 ~19.38 1, ‘201" 14a6 . 402 145
‘1988 6 3o o0 2846246.% G 31,827 18 12433 5 330462 419 13683  4.44 27,20 3407 “19,41 1847 200" 1543 4.0 159 ‘
1988 1 o0 2886247,% 5 32,076 ¢18 13,86 3 34.116 *18 15435 4,82 =27,66 3,96 ~19.48 14,7 200 1641 8.77370°
-1988 71 2 o0 PAMRZAR,T T 32,70 1P 15.38 S 38,771 ¢18 16481 8.41 =28412 3445 ~19.47 14.7:2040 " 168 8.9 167
"1985% 7 3 o0 2896249,5 5 F3,IB% +1R 16487 5 35,427 18 18428 9439 ~28.57 - 3.44 =19.50 18,6 2040 176 BSel 1%%°
"1985 .7 o o0 2085250.5 5 34,000 +18 18,3% 3 3640R3 618 19473 4437 =29,03 342 ~19.53 14.6 200 1843 Se8 142 -
1985 7 5 o0 28462515 5 39,697 #1° 1981 3 360741 ¢18 21415 4.36 229448 3441 ~19.55 14.6 20.0 191 Seb 129 -
1985 7 & 3 2446252.5 5 35,353 #1656 21.26 S 37398 18 32457 4030 =29,94 3,80 «19.58 14,6 19.5 15,9 5.8 116
198% 7 7 o0 2436253.5 5 3£i011 *18 2246P 5 38,056 18 23,96 4,32 ~30e39 3439 «19.51 18.5 19.9 20e6. 641 103
1985 1 # o 0. 284362%54.5 5 3F.6A0 918 28409, 5 384715 +18 25,33 4031 ~30.84 3,38 ~1%.64 2le8 603 91 .
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‘YR MNDY HR . JD -RiA, (1850.0) DEC R.A. 'mfm) DEC. * DELTA DELDQT | S :mm.mc NMAG THETA BETA MOON
I9B5 7 9 .0 20462%5,5 5 37.32¢ 18 28,48 5 39,373 #18 26469 4¢29 ~31.2F 3,37 -19.67. 14,5 19.9 22.2 6.5 79
1985 7 10 o0 2468256e5 & 37,984 ¢18 264085 5 40,032 #18 28,03 4527 ~31.73  3.36 -19.70 10.5.19.9 22.9 6.8 &8
1985 < 7 13, o0 20462575 5 IR.642 o1R 28,20 5 60,690 +18 29.35 4425 ~32.28 335 -19.73 -14.4 19.9 23.7 T.0 56
A9BS 7 12 o0 20062%58,5 5 39,300 ¢18 29,56 5 41,349 +19 30466 4,23 ~32,62+¢ 3433 «19.76 10v8 19.8 245 7.3 45
BORS T 13 L0 2006259.5 % 39,557 18 5086 5 82.007 o318 31.94 . .21 33,07 3,32 «19.79 14,4 19.8 28.3 7.5 33
1985 T 18 oD 248626065 % 40618 o158 32,16 5 42,668 #18 33,21 4419 =33.51 331 ~19.82 10,0 19,8 26.0 7.7 22
2985 T 1% o0 24862615 5 41,270 eIR 33,45 5 43,321 +18 34,46 8017 ~33.94 3,30 ~19.85 14.3 19.8 263 8.0 12
EOBS, T 36 - o0 ZA46262,5 5 41,926 #38 38,71 5 43,978 +18 35.69 8015 ~34.38 3,29 '=19.88 14.3 1948 2746 8.2 8
1985 7 17 o0 2046263e5 5 82,5H0 o318 35,96 . 5 480633 18 36.91 - 4013 =34,82 V.28 .-19.91 14,3 19.8 28.4 8.5 17
1985° 7/18 o0 2046266:5 5 43,234 ¢18 37,20 5 45,27 18 3%.31 8.11 =35.25 3,27 -19.95 18.2 19.7 2922 8.7 29
1985 T 19 L0 208625%5.5 5 A3.88DL #18 38,81 5 45,900 o33 39,30 4,09 =35.68 3.25 -19.88 1442 19,7 30.0 9.0 42
1985 .7.20 o0 289626645 5 44,537 1A 39.61- 5 AB592 o195 40.47 4.07"-36.10 3.34 -20.01 10,2 19,7 30.7 9.2 85
2985 7 21 o0 200626705 5 45,586 18 8080 5 47.281 18 41.62 405 35052 323 ~20.00: 1042 197 315 TS5 69
1965 T 22 o0 2046268:5 5 A5.83) #18 41,96 5 4T.889 +18 82,76 .03 ~36.90 3422 20407 14.1 19.7 323 Fe7 82
1935 723 o0 2“&_259..';«&5 KRG8 T79 #18 AQS.I? 5 48,535 +18 QSQSB 4,01-237,36 3.2: ‘20 10 14,1 19.6 33.1 10.0 9
3885 7 28 o0 2942705 5 87,122 415 04425 5 49,179 +18 84,98 3.9% =37.77 3.20 -20.13 141 19.6 33,9 10.2 110
1905 7 25 o0 244627105 5 47,763 C1f 4537 5. 49,821 418 46407 3697 ~38018 3,18 =20017 14,0 19.6 34.7 105 j24
198% .7 2¢ o0 208A272,5 - 5 N, 02 #1F 4648 5 500461 18 47,14 3494 =38.59 317 =20.20 14,0 19,6 35.5 10.7 137
4985 T'27 o0 20462735 5 A9.03F 1R 47,57 5 51,098 18 48,20 3,92 «38.97 3.16 -20.23 10.0 19.6 36,3 11.0 151
RG8S T 2R oD 2046274eH 5 AATY e1F 48,65 | 5 51,732 #18 49425 35,90 ~39.39 3,15 -20,26 14,0 19.5 37.1 11.2 164
- 3198% T 2% o0 284527%2% 8 5:&593_‘15 §F9,72 5 52,360 ¢18 S0e28 3088 =39,79 3,18 ~20.30 139 19,5 37.9 11,5 171
‘z9gi'.1 10 o0 TORE2TVE,ES K B0.OIL 418 S0e7T 05 524992 18 5130 3485 ~40.18 3413 ~20,33 33.9 19,5 38,7 11.7 163
£5 7 58 o0 20463775 5 51.55%5 oiP 51,81 5 53,618 <18 52.31  3.83 ~40.57 3,11 -20.36 13.9 19.% 39.5 12.0 151
1985 8 1 o0 2496272.5 5527176 1P 52493 5 500240 +18 53031 Je8] ~40e95 3,10 ~20.40 13,9 19.5 0.3 1242 1358
1985 8 2 o0 28086279,5 & S2,70% #1F 53,85 S S84859 418 54,29 3,78 ~81.54 3,09 «20.403 13.8 19.4 4l.} 12.5 125
‘1985 & 3 o0 2885280e5 5 53.80° o1f HMdDs 5 55,4874 418 5%e26 3076 ~81e72 3,08 ~20.86 13.9 19,4 41,9 12.7 112
1985 8 & o0 24%6281e5 5 54.01° ¢18 5589 5 564055 #18 56022 3473 ~42.10 3,07 20450 13.7 19.4 42,7 13.0 100
1985 B8 5 o 2446262e% % 54,626 1056482 5 566692 #18 57417 371 ~42.47 3.05 ~20.53 13.7 19.4 43.5 13.2 88
198% R [ o0 2"‘6281.5_ £ OBEL22R 18 57,7 5 574295 +18 S5R,11 369 ~42,85 3080 ~20.57 137 19,3 44,3 15.5 76
1988 7 o 28862 84,% S 85,R2K ¢1R 58075,\ 5 57,893 +18 59,08 3,606 ~43,22 3.03['20053 13,6 15«3 05,1 13.7 &4
1985 & R ofl ZAME2AN,ES N 56,420 ¢1F .59.70 5 58887 ¢]1A 59,96 3660 ~43.5% 3,02 «20463 13.6 19.3 45,5 14.0 53 .
19857 8 9 o0 "2846286:5 5 57,000 o317 + 468 5 59,076 *19 <87 3e61 =43.95 3,01 =20.67 136 193 46.7 1442 A1
1985 810 | o0 ZA46ZETeS 5 57,59 +19 1,57 5 59.661 #19 177 3,58 -08.31 3,00 ~20.70 13,5 1943 47.56 14,5 30
1985 & 11 o0 Z20482P8e5 5 SRe170'C1C 24849 £ 0239 19 2,66 3.56 =W0,66 2,98 ~20.76 13,5 19.2 48,4 14,7 19
1985 R 12 o0 20062895 5 SR.TAL ¢16 3,00 6  oR13 ¢19  3.55 3453 -45,02 2,97 20677 13,5 19.2 49,2 15.0 ¢
1985 B 13 o0 .2446290s5 % £5,309 419 4.31 6 14380, 419 4,82 3,51 ~45,36 2,96 -£0.81 13.4 19.2 50.0 35.2. 10
1@85 B 1s N 288627145, % $9.869 *19 . 5,21 & 15841 <15 530 SR ~45,71 .2.95 «20e85 13,0 19,2 50.8 15.5 21
1985 £ 1% o0 208627245 £ 824 1% G116 24876 +19 6016 3485 ~46405 2,98 ~20.88 13.8 19.1 S1.7 15.7 34
1988 8 16 el 2445293,5 & e9T1 ¢19 £e99 & 34085 919 Te03 3.83 -45e39 2,92 ~20.92 133 19.1 5245 15.97 47
1985 A 17 o0 26RE25045 & 14512 o195 TeB88 6 Je5R6 419 7,85 3,40 =46.72 2,91 ~20.95 13,3 19.1 53,3 16.2 60
98 @ 1A .40 20462%5e5 6. Z.0NE 010 Belb 6 8120 ¢13 BeT4 3e3P -ATe0d 250 ~20e99 13.2 19,3 Shel 1684 TH
1985 £ §9 ", 0 208629645 6 ®Z,571 +19 9668 6 #.646 *19 9053 3435 ~47.36 289 ~21.03 1342 19.0 55.0 16,7 68
1985 8 20, o0 248629705 € 3.0Bk 19 1051 6 o1k 19 10,44 3,32 ~47.68 2,87 =21,07 13,2 19.0 55.8 16%H 102
1985 P 21 o0 28862%8e5 6 “3.09+"w1% 11438 6 5.678 419 11628 3429 ~4T7¢99 2486 =21410 13.1 1940 S647 1762 117
1985 8B 22 o0 28462595 6 4,039 19 12,26 6 6ei76 *19 12413 3026 ~48430 2,85 -21.14 13.1 18.9 57.5 17M 13
3985 8 23 o0 204A300,5 & 4,571 %15 13413 6, 6668 19 12, 98 3020 ~88.60 2486 =21218 1340 18¢9 5863 17e7 184
1985 8 24 o0 RAME301.5 & 5.074 15 14,00 6 T7o182 «19 13.83 3.21 ~88,89 283 21422 13.0 18.9 59.2 17.9 158
1985 F 25 .0 2446302.5 6 5.587 4319 14488 6 TeL2T ¢19 14468 3018 ~49.18 2481 «21.25 13,0 1R.9 60.0 18.31°169.
1985 '8 26 o0 ztassos.s 6 6eC11-919 18,76, 6 £4091 €19 15.53 3215 ~4R.AT7 2,80 =21.29 12.9 18«8 6£0.9 18.4 169
198% 8 27 » 0 2‘Q630‘\05 L6 GBS 215 16,648 6 PoBA%S. 013 1639 3,12 ~849.785 2.79 -210.53 12.,9..18.8 SI,pg 18.6 lse,
1985 .8 2R o0  246630%E & 64908 ¢19 1753 6 BeTE9 ¢17 17426 3409 =50.03 278 <2137 12,8 18.8 £2%6 1848 145
4GS R 20 o0 24863065 & T340 o195 18342: & 9,822 17 1P.13  3.06--50e30 2076 ~21¢41 128 18,7 635 19.171352
19 B 30 o0 28363075 & T,760°¢19 19,32 6 9,643 ¢19 18,01 3003 ©50e57 2475 =21445 128 18.7 6445 1943 120
19R8% . 331 "3.0 2485 308,5 & helET €19 20623 6 10253 1% 1?{90 .‘30‘01 50,83 274 “21"9 1287 18,7 652 19-5 107
1985 971 o0 26463005 . 6 PeSEE 019 21415 6 104850 19 20680 2098 ~53s09 273.-21.53 127 1846 66l 198 95 .
1985 9 2 o0 24463105 6 FeF51 1922407 6. 114035 419 21370 2695 #5138 2471 =21.8T7 12.6 184 6649 200 83
o - c s B
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Table B-2'(contd)
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PPERL L e

‘RA. (APPN) DEC.  DELTA

YR CMN BY HR 1D RA. (1850.0) DEC. DELDOT R RPOT TMAG Nti}\(\ THETA BETA MOON
1985 "9 3 .0 Ze86311.5 & 9,322 19 23,01 & 'Y o683 2492 =51.59 2,70 ~21e61 13.6 18,6 £7.8 20.2 71
1985 .9 A" .0 264463125 6. 9.67S *19 23,97 \slégfat%f:ggngi.ss 2089 =S51.83 2469 =21.65 12,5 18.6 6847 20.¢ 60
198% g 5 o0, 204£313.5 «6-10.023101°\5.93 » 6 126109 #19 24,51 2,86 =52,07 2468 ~21.69 125 18,5 696 20.7 AR
1585 © ¢ o0 24453145 6 10351 019725,92 6 12,438 #19 25.47 2.83 252,30 2,66 =21e73 1245 T8+5 705 209 36
1985 9, 7 e 2886315.% .°6 104665 019 26092 6 12,753 419 26,86 2480°=52,52 2,65 ~21e77 124°18.5 Tied 23141 . 25
185 9 » o0 208631€e5° & 106962 019 27,93 6 13.0%1 €19 27.45 2,77 ~52.74 2684 «2].81 12:4 M4 72,3 213 1»
31985 9 {w o0 288633175 6 110243 01972897 ° 6 130332 919 28048 2474 52496 »2063 ~21085 12.3 18.4 v2 21e5 8
1985 9 ¥o o0 2845318,8 6 11.506 +1% 30,0 & 13.597 +19 29.52 2,70 «53,17{ 2,61 ~21,89 12,3 18.3 «1 21.7 314
1983 911 .0 2046319.5 € .11.752 +19° 31,31 6 13,803 «19 30,59 2,67 =53.37 T2.60 «21.93 12,2 18,3 75.0 1.9 26
1985 9 12 .0, 244€320.% 6 11.97% 019 32,22 6 14.071 ¢19 31469 2,668 53,57 2459 =21,98 12.2 18\3 . 75.9 221 38
1985 @ 13 o0 28086321.5 & 12,106 €19 33,35 6 §~.219 +18 32,81 2,61 “53.75 2458 ~22,02 12.1 18, 76e8 224 52
1985 9 1a oD  2086322.5 6 124373 019 3451 £ 14,467 019 33.96 2.58 ~53494 2,56 =22,06 12.1 18, 7.7 22.8 &6
1985 9 1% o :2086323.5 612,539 +19 35.70 6 140633 ¢19 35,54 255 «50e11 2055 ~22.10 120 18.2 78,7 22,9 &1
1985 9 16 o0 249632045 & 12+6R%°416 366927 6 INTTR 219 36,36 2052 ~54.28 2,54 «22.15 12.0 18,1 79,6 22.% 9%
1985 9 17 .0 294632%.5 " 712,800 +19 38,17 6 1h.899 19 3Te61 249 ~56,44 2,53 =22.19 11,9 18,1 80.6 25.1 1310
1985 9 18 ol 2046326.5 & 12,901 19 39,07 6 ¢997 419 3R,8G 2,46 =54,89 2,51 =22.24 '11.9 18,1 81.5 23,3 124
1985 9 197 L0 '206327.5 6 12,973 +Y% 40,80 6 18.070 19 40,22 2.42 -saé 2050 ~22428 1313 18.0 825 23.5\:%/
1988 « 2¢ o0° 2046328,5 € 13,015 +4® 42,17 - 6 118 ¢19 81,59 2,39 =54, 2689 ~22,32 13 8.0 83.4 23.7\2%3
1965 9 21 .0 24%6329.5 & 13 $59 43,58 6 153138 ¢19 43,00 2,36 50099 2487 «22,37 11.7 179 B84ek 238 168
1985 9.22 o0 2446330.5 6 13.0%0 /415 45,08 6 154131 +19 848,46 2033 ~55,11 206 =22.8% 11,56 17.9 B85.8 26,0 371
1985 9 23. .0 2445331.5 € 12.°27/419 46.55 § 151074 +15 85,97 2030 ~55422 2445 222,46 11.5 178 ss.¢ 2041 162
1985 . 9 24 .0 2086332,5 6 12.92 ¢xé'cs-t¢.._§i%i D27 19 87,53 2427 255032 2e43 =22,50 1315 17.8. as 24,3 150
1985 9 2% L0 2486333.5 49,72 . $928 19 49,15 2,23 -55.41 2,42 ~22.55 11,5 17.8 N 20.5 137
1988 9 26 .0 .2985334,5 53039 6 19,797 413 50082 2020 +55,50 2441 =22,59 1164 $7.7 A89.84-28.5% §2¢
198% 9 27 o0 2086335.5 53011 6 14630 29 52,56 2,17 55,58 2040 =22.64 1168 17¢7 50.4 2007 112
1948 9 28 oD 24&6336.; S8,90 6 14,407 019 54,35 2,18 ~55e63 2,38 «22,69 113 176 910 28.9 200
1985 ® 29 ' ,¢ 2~gsssr 5675 6 18s1%8 ¢19 56421 2010 *55471 237 ~22,73 11.2 176 9245 25.0y 87
lgsﬁ 9 30 X 633?.5' 58056 6 13-908 +19 53'15 2¢07 '550,5 2-35 '22078 1!02.1705 93.5 25.1 5
1985 10 «0  2486339,.5 6% 6 13,587 20 015 2,00 55,80 2.38 =22,83 11.1 17.5 9,6 2542 63
19”5 10 2 o0 28A463480,5 éo71 6 13,223 +20 2-_»22 2.01 "55.8'3- 2033 =22.,86 11.1 17:.5 9%5.6 25«3 52
1985 15 1 o0 Taas3al.s 4¢84 6 12,814 420 4,328 1,98 «55.85 2432 «22:92 1140 1784 96.7 25.4 &0
1985 10 & .0 2085342.5 TeB6 B 120357 420 6461 1496 ~55.86 2,30 ~22,97 109 17.4 ~97.8 25.5 28
*e-xo s) o0 2846343.5 9035 & 11,851 20 A.98 1,91 ~55.86 2629 =23,02 10.9 17.3 98.9 25,6 17
1585 10 ¢ c0 2086308,5 6 9,176 020 11,73 6 13,292 020 11438 1,88 ~55,85 2,28 «23,07 10e8 17+3 1000 256 &8
1985 10 T .0 2046385,5 6 £.561 020 14420 , 6 100678 ¢20 13484 1,85 ~55.83 2426 =23.12 1067 17.2 101.1 25.7 11
1983 10 8 o0 2048346e5 & T.687 420 16676 6 10,006 ¢20 36.48 1,81 ~55,79 2625 223,17 10.7 17.2 102.3 25.7 22
1985 10 9 o8 2086387.5 6 Te153 20 19,4 & 9,272 +20 19,33 1,78 55,74 2424 ~23.22 1046 17.1 103.5 25.7 35.
1985 10 10 +0 2046348,5 & Ge354 020 22,1 6 BeATS 20 21492 1475 ~55.68 2622 ~23.26 10.5 171 1086 258 4R
1985 '10 1} o0  2486349,5: 6 5,4BF 020 25,02 6 Te610 +20 28482 /1072 ~55.60 2421 =23,31 105 17.0 105,88 258 &2
11985 10 12 o0 28ABE3I5H0S & 84,550 +20 27497 6 6673 20 27,83 1,59 =55.50 2.20 «23.36 104 16.9 107.0 25.8 76
1985 10 1% : oS 6 WeS3E 20 31.04 6 5,661 ¢20 30458 1,6% ~55039 2418 ~23,42 10«3 16.9 108.3 257 91
1985 1014 o3 £ 2J444 030 34,21 6 AeSTO 420 38417 1062 ~55826 2017 *23.47 1063 1648 109.5 25.7 106
+1985 10 1% SRAG3YIS 6 16267 420 37489 & 34395 020 37,51 1.59.255,12 216 =23.52 1002 168 110.8 25.6:12% °
1985 10 16 26453405 6 2002 420 40488 8 24171 020 40,97 (1456 =58.95 2018 =23,57 1061 16.7 1121 295 136+
1985 10 17 ®37 5 SHe6A3 €20 AA35 6 LTT4 420 48,55 1,53 ~SA.77 2413 ~23,62 10.0 1647 113,04 25.5 158
198% 18 18 ©5 5 57.187 020 48402 5 59,318 ¢20 4R.24 1,50 54,56 211 23,67 10.0 166 114.7 25.3 166
1985 10 19 TeS 5 55,623 ¢20 51.76 & ?i‘%sT 420 5206 ..1086 «54033 2,10 =23.72 9.9 165 11601 252 172
1985 10 20 SBeS & £3,989 420 55,61 & sDPE 420 56600 1483 ~54,08 2,00 223,78 948 1645 127.4 25.0 162
1985 101 35985 S 52,159 020 89,57 5 S8,297 21 06 1640 535481 2607 =23.83 9.7 164 118.9 28,9 148
L1988 10 22 o0 A6360.5 5 SC.204 021 3465 3 5 5203F3 ¢21 4,28 1,37 ~53.51 2406 “23.88 946 1604 1203 247 138
\ 248636505 S 90,197 421 7483 SNGOeIZR 421 0,52 1,38 =53.19 2,05 =23.94 Fo6 1603 121.8 20.4 122.
PAN6362e5 5 AEa00T 21 12611 S A8e152 ¢21 12.51 ®1,31 ~52484 2.03 =23,99 9,5 162 123.3 28,2 109
204636305 5 3,873 23 16.47 S AFeB18 21 17,80 1428 =52.45 2,02 «20,04° 9.8 1642 120.8 23%9 96
204636805 75 81,179 21 20,92 * 5 43,325 21 21498 1425 ~524080 2400 20,10 9.3 16l 12604 2305 83
2046355.5 .5 3R.517 421 2543 5 40,668 21 266 1022 51459 1699 ~24.15 9,2 160 $28.0 232 73
#194% 190 20863664 5 INL,6TS 21 29,997 5 37.824 021 31,3 1.19 198 =24,20 941 1640 129,7 228 58
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YR MN DY -HR 10 o RA. (1950.0) DEC. RA (APPN) DEC.  DELTA DEDOT R RDOT TMAG NMAG THETA BETA MOON
1965 10 29 o0 204536T7.5 5 32,604 21 34,57 S 30,798 421 36407 116 «50e58 1496 ~20.26 TF40 15,9 131.4 22.3 48
SRS 10 30, o 20053685 5 25,409 21 39,16 S 314361 62]1 00,82 1,13 =50081 1.9% =24.31 9.0 15.8 133.1 21.8 33
!9‘5 10 31 .0 2“6369.5 5 25.959 ‘21 03.71 5 28.113 ‘21,‘5.55 1.10 -09.00 1.9& ‘2’-!7 8.9 ‘15.7 13’.9 21‘3 21
398511 1 ol TA46£370.5 5 22.081 2% 68,18 S 24,435 o021 50022 1407 ~88a73 1,92 ~28.42 Be8 '15.7 136.8 2047 .9
1985 11 2 e0 2846371.,95 % 18.354 €21 52,55 S 206513 021 5078 105 ~88.02 1,91 28,08 8,7 15,6 138.7 20.1% 6
1985 11 3 ol 2W46372.5 5 14,17% 021 S4.73 5 166331 *21 59.18 1602 =47.20 1.89 24,58 8.6 15.5 180.56 19.4 1A
1985 11 & o 2886373.5 S5 5,717 e2:2 69 5 11,876 22 3,3 099 25,80 1,88 ~24,59 8.5 15.0 142.7 18,7 " 5%
1985 31 S o0 ZH463TR.S & &, TEF 222 8,33 0% Tel24 #42 7255 096 ~85.50 1,86 -24:565 8.4 15.84 140.7 17.9 44
198% 11 & a0 248637545 4 SS.00T €28 T7.57 5 2,065 €22 1047 298 =04052 1485 ~240.70- 8.3 15,3 146.9 17.0 &8
1985 11 7 .0 2045876.5 A 54,523 €22 10,30 4 56679 €22 1347 a1 *83.86 1.88 ~24.76 B,2 15.2 149,22 16+1 T2
J198% 13 =» o Z0ASITTS & MR, T3 22 12,81 4 50,948 22 16.19% 08F/=82,32 1,82 =28.82 841 “1S52 151\5 1S.1 @87
19688 11 9 o0 DMMEIT0.5 8 45,702 22 13.77 & AN, 858 422 17,80 86 =81,09 1,81 -24,87 8.0%15.1 153 14,0 303
1993 11 1€ o0 2846379.,5% & _10.232 2z 1a/20 8 38,382 $22 1%.56 o808 =39.T6 179 2093 TeF 15.0 156.9 12.8 119
198% 11 11 o0 2NeE380.5 & ZO,.36° 022.13.%6 8 31.516 22 13.25 82 =38:33 1,78 =24.99 (Je8 14.9 158.7 115 135
1985t 11 12 ,00 280486 3FK1.5 & 22.09¢f 027 11.63 & 20,281 022 1657 o800 =36,79 1076 «25 .00 7 1._‘.8 16146 1042 152
1985 13 ol 208A3RZe5 4 l4enlf 022 R,2% & 160547 22 13.62 o718 =35013 175 «28,10 7.6 18.8 164.4 8.8 169
JGAS 11Me o0 2835363.5 & (295 22 3,08 8 HaA026 22 BR.88 o6 =33+38 1473 =25.18 T.5 14.7 1§7.2 7.3 173
19848 11 15 ol ZA8E3BA,T 3 57.759 *21 5599 3 S5T4ET5 €22 2,16 oT4 ~31,4T7 172 =2%421 7.4 34.6 1701 57 156
;955 11 16 ol 288 3B% 5 3 SRLTTR 221 86468 3 50.,8%% #21 53,26 o722 =29.45 LeT) =25.27 7.3 16,5 173.1 4.0 139
2985 11 17 o0 24453%4,5 3 V5,387 21 34,93 S 416493 221 41,91 o 70 ~27.30 1,59 =259e33 T7e2 145 1760 244 123
1985 11 18 o0 2445367.5 3 25,597 411 20.06 3 31,686 €21 27.66 069 «25,03 1468 ~25.38 Tel 188 177.7% 146 107
39485 11 15 o0 Z836388.5 3 19.411 €21 3.08 3 210459 221 10689 . (67 =22.50 1,66 =25.88 Tl 14,3 175,99 2.4 §2
1985 11 2¢ o0 288G389,5 5 Fof81 €20 42.57 3 10,952 *20 S50.80 o6& =20e13 65 25,50 To0 14,3 172.8 4.3 76
1985A1 2F ' 0 2436390.5 2 SE,C66 *2C 18,80 3 e 096 *20 2744 e6S =17.52 63 =25.55 6.9 10,2 169.3 6.4 62
198%7 11 22 o0 2046391.5 7 4F.93% M1 §1,57 2 M8.9T75 <20 o7l 68 ~14,81 162 25461 6.8 14,2 16%.7 8.7 &7
19485 11 23 ol 200535205 ¢« 3%.62]1 €19 21.16 2 37645 215%/ 3059 . 463 =12403 Leb0 ~25667 6.8 18,1 162.0 11.0 32
15985 11 2 «0  2044393,5 2 24,161 +12 87,34 2 260168 18 57,13 063 “9419  1.5% -25.72 647 16,1 158.) 13.3 . 3¢
1985 11 2% ol 2841 3%,% 2 12&é° *18 1035 ° 2 18609 18 20.48 o862 «Be31 157 =25.TH 6e6 14,1 15845 15.7 5
1985 11 26 o0 28856395.5 2 1,005 17 30.02 @ 3.037 17 a0.86 e62 =3.83 1,96 ~25.83 6.6 18,0 150.7 38.1 32
1985 11 27 oD 28463965 1 AR,066 +16 4Te8E6 -1 516522 *16 58.58 Y:¥4 “s855 1u58 ~25.8% 85 10,0 146.9 20,5 26
1985 11 20 P o0 2846397.5 1 3£.18¢ e35 3,02 1 40.129 #16 14201 €62 2429 1453 ~2590 6o5 10,0 18345 22.8 o3
1985 11 25 o0 2436358e5 1 Z€.99¢ 15 16638 1 284,920 1% 27.56 e 62 SeQ7, 151 ~2%¢99 6.4 14,0 1;%3 252- 58
Na8s 11 M0 el 2"639“.5‘ 1 1£.,043 ¢1s 23.29' 1 17,953 +14 3%,69 o563 TeTT 150 =26e05 6.0 14,0 135,55 27.5 710
1985 12 1 ol 26464005 1 Sa37° ¢1X 39,29 1 Te27% +313 50487 063 . 10637 1448 ~26610 6e8 18,0 131.7 2%.7 A5,
1985 12 2 ol 3045001.5 0 =5.087 12 49,33 8 566926 13 1.58 o648 S 1.7 <2615 543 10,0 3128.1 31.9 100
1985 12 3 o0 2A46802.5 [ A5,067 12 ¢33 0 46940 012 12.16 o865 154205 1,85 38420 63 140.0 124.5-32.0 1315
1985 12 & o0 2046803e5 € 35.076 +11 11.18 0 370339 011 2307 o566 1740 1.04 ~2¢%25 643 10.0 121.0 36,0 130
“3198% 312 5 o 2836804,5 ([ 26.,2RK4 o100 226712 D 20,138 @10 34.68 067 1987 1482 ~26e30 B3 18,0 117.6 37.9 14§
1985 12 69 o0 2084548C05.5 { 17.500 ¢ 9 35,26 0 19347 ¢ 9 47,25 o688 21438 1,41 ~26¢30 5.3 10,0 114,3 39.7 159
1985 12 7 a0 284580605 0 RSe127 ¢ £ 49,03 0 106967 ¢ 9 14008 e689 23018 1.39 =26639 663 10,0 111.1 1,3 149
‘198% 12 8 8 26460075 0 1,161 ¢ P 4,22° 8 2,956 ¢ 8 16,23 o T0  28.75 1438 ~26e43 6.2 16,0 108.0 42,9 162 -
1985 "12 9 o0 20468008,5 23 T3,59% ¢ 7 20497 23 55.425 ¢ 7 32.97 072 2086022 136 ~2608 602 1401 105.0 44,3 147
$985 12 10 o0 Z486809.5 23 464417 ¢ 6 39,37 " 23 484208 ¢ 6 51436 73 27.55 1,35 =26e52 6.2 16,1,102.1 45.7 101
188% 12 11 o0 24468105 23 33.61% ¢ %5 59,50 23 410439 # 6 11,85 o755 28675 1433 =26e56 6¢2 1041 99,2 846.9 114
3985 12 12 el 240641105 22 33,172 ¢ 5 21,37 23 34,954 + 5 33,27 aTT 29681 1632 #2659 62 18.1 96,5 08,1 ¢
198% 12 13 8 20454125 23 274072 ¢ 8 84,97 23 2HeP293 & & 56483  «79 30e76 _1430 =26463 K2 14,1 93,9 49,1 82-
1985 12 14 &0 2006813,5 23 21,298 ¢ & 10,29 23 23.11P + & 22,09 o8B0 3159 1628 ~2a.66 6.2 14,2 91.3 50.0 A5
198% 12 15 o0 28458148,5 23 15,832 + 3 37,27 23 $7.652 « 4%, 02 282 32031 127 ~26469 642 160.2 A8.8 50.8 .
1985 12 16 o0 “2846415,5 2% 10.6%6 ¢ 3 5,88 23 12.875 ¢ \17.57 of8 32.9’ 1025 2672 @e2 98,2 86.4 S5l.6
1983 12 17 «0  204641£.5°23 L TS ¢ 2 36,0080 23 T.572 & 2'87.67 086 33.47 1020 =26e74 542 10,2 B84.1 52,2
1985 12 18 o0 2036417.% 23 1ed08 o 2 T,6% 253 2,924 ¢ 2 19,25 o858 33092 1422 26975 6e2 14.3 Ble.8 52.8
1985 12 19 el .2466418,5% 20 “h369% o 1 40,75 22 GBe815 * 1 52,25 a0 38429 1421 ~26e78 6e1 143 T9.6 53,
1585 12 20 o0 2045019.,5 22 952,509 ¢ 1 15,15 22 58,330 ¢ 1 26.58 092 34,58 1419 ~28.79 6.1 10,3 TT.% 53,
1985 12 21 e 2886420.5 22 6532 ¢ { 5082 22 506303 ¢ 1 2,18 o984 34480 1018 ~26¢80 6.1 10.3 75.4 54,0
1985 12 22 B 2086021.5 22 4. TAF o 0 27467 22 46,571 ¢ 0 38.96 o986 34,96 1016 ~26e81 641 14.3 T34 54,3
‘ o . 4 .
ERIC 3 7
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. Table B-2 (contd) , o : '
YR MN DY . HR 0. R.A. (1850.0] DEC RLA. (APPN) DEC, DELTA | DELDOT °R RDOT TMAG W?G THETA BETA MOON

15486 ¢T8 35,06 1415 ~26e81 6ol 14,3 Tied 5445 6%
4,20 1.00 35.10 1e13 ~26.80 6(1 144 695 S4 .6 13
28,2R 1402 3%.09 1e11 ~26.79 6o 10.4 &E7.6 S6,.7 86
43048 100 35,02 1.10 "'25.77 6el 16,0 65.7 54.1' o8
277 1,06 34.91 i. “26e78 60 1448 63.9 Se4,6 11! .
19,31 1,08 34.76 3,07 = Lol 1008 6201 545 128
36012 1030 34,56 105 <2667 Se9 14.0 608 54,3 136
5225 ‘1012 34.31, 1.00 ~2662 Se9 14,4 S8.7 See1 149
7075 ‘ 10.1‘ 34,03 1.52 =26a56 Se9 14,6 57.0 530‘ iﬁﬁ

0 5463 22 42,969
0 15.36 22 39,535 -
0 3537 22 36.2%7 -
0 5048 22 33.12¢
1 12.76 22 30,125
1 30,22 22 27.251
1 06096 22 240492
? 3403 22 21.B9
2 18.48 22 19.

1985 12 23 .0 2046422.5 22 41,14
1985 12 28 . .0 2406823,5.2z 37.710
1985 123 2% o 2046024,5 22 34,411
1985 12 26 o0 2006425.,5 22 33,296
1983 12 27 .0 2446026.% 27 28.29€ ¢
1985 12 20 .0 2446027.5 22 25,470
- 1985 12-29 o0 284542845 22 22,660
C196% 12 30 oD Z046429.5 22 20.506
2985 12 31 .0 Z2685830,5 22 17.450

[ 200 2N 2N TR NEE TN BN IR )

13.40 1,40 25,35, %8 -23.83 5.1 1400 “33.7 43.0 29
24,23 1042 2000 .79 =23.85 5.1 14.3 32.3 41.9 37
3’099 1.45 23.56 oT7T ~23.06 o0 10,3 308 40,7 -1

S 23.34 21 AR.AB4
5 34,08 21 86,707
5 80,78 21 04,943
T 5547 21 A3.1R88

1986 1 15 e0  2485405,5 21 46,624

1986 1 16 o0 20050486.5 21 44.84F.
- 1986 1 17 o0 2005087,5 21 43,080+

1986 1 1M o0 2WNEQ4RS 21 81,323

196 1 1 o0 26046431.5 22 14,385 - 2 33,34 22 184R22 22068 1¢16 33471 1,01 ~26049 5.8 14.4 55,3 53.4 167
1986 1 2 .0 20%6432.5 22 12,600 2. 07,69 22 14.462 37008 118 33435  o99 ~26.41 S5e8 14.4 S3.7 53.0 162
1986 1 3 o0 260668335 22 10.29%- 3 1.5 22 12.1M S0e99 120 32,96 98 =26432 5.7 14,4 5240 52.6.150
1986 b 4 4 ‘o0 24454 38,5 22 ReOBN » 3 14,95 22 9,505 H.46 1.22 32.52 095 26622 Se7 14,4 500‘ 52.1 137
1986 1 5 o0 2046435.5 22 SeR98 - 2 ig.ws 22 7.7V 1753 1,26 32,05 295 =~26410 5.7 14.4 4869 53,5 123
1986 1 £ o0 2006436.5 22 3,783 - 60 22 5,527 30622 162% 31.55 493 =25.96 5.6 4.4 47,3 50.9 308
1986 1 T o0 26046437.5 22 1.726 - 3 52,90 R2 3,571 42,58 1427 31401 292 ~25.81 566 16,4 45.7 50.3 94
1986 1 A o0 200603%.5 21 ST.716 ~ 4 €92 22 1.%66 5865 1029 3043 <90 =25.60 5.5 4.4 4402 49,5 79
1966 1 9 L0 2646438.5 21 S7,750 - 6 16,66 21 59,599 Qe85 131 294817 AN =25.46 5.5 10.0 42,7 48,8 64
1986 1 10 o0 2496400.5 255,823 - 4 28,168 21 A7.674 18602 1432 29.16 287 ~25.25 .54 10,4 41,2 28,0 4%
1986 1 11 o0 20668615 21 S3.930 - 4 39,50 21 763 2939 1638 28,07  o86 ~25.02 5e4 140a8 3947 47.1 35

1986 1 12 o0 2046002.5 21 S2,06° - 6 S0.pe8 21 53,923 40658 1436 27o75 o84 =20.76 5.3 18,8 32 46,2 27
1986 1 13 .0 2446443,5 21 50.232 - 5 1.60 23 S2.088 51060 1037 26099 o83 ~24.88: 5.3 1444 357 4502 132
1986 1 180, .0 2446844.5 11 4H.e19 - 5-12.55 28 50,277

45,74 loaN 22.60 o76 =22:62 8¢9 143 29.4 39.84 §£2

1986 1 19 o 284485049,5 1 XO.574 41,040 56650 1e46 “21 460 75 =220 8.9 14.3 2749 3848 74
186 1 20 o0 204fa50.5 21 37.828 = 1 39,697 Te29 led7 20056 oT3 =21.62 0.8 20,3 2645 367 86
isss 1 2% o0 ®eapaS1.8 21 360085 - 3‘-955 18614 1,48 19.47 072 =21.05 o8 14,2J25,1 38,3 o8
1986 1 22 e0 2406452:5 21 34.342 -~ 36210 29,07 1¢49 18.30 o7l =20eMA 8,7 14,2 3.6 338 110
1986 1 23 o0 2005453.5 21 32.59€ - Mee71 400,10 1,50 17.17 eT§ ~19.78 0o 10.2 222 3242122

51.2% ‘1-51 15.9. b "'19.07 ‘0‘ Q‘.? 20.8 30.‘ i3 E
2,58 152 14457 e68 ~18e31 4.9 14,2 19.% 28,9 147.
1398 1,53 13.3% o7 =1T7e89 4404 14,1 180 2742 158
2559 14580 11699 +66 =16461 408 18,1 16.7 25.5 167
3700 1.50 T10.57 65 ~15.68 .l 15.3 23,7 164
45,40 1.:55 Se11 . ° 403 14,1 14wD 21.% 153

o686 21 32.724
7 11.89 21 38.972
T 23,27 21 29,2313
T 34,83 21 270408
7 46,57 21 254971
7 58051 21 23,887
R 1067 2% 220094
F 23,05 21 20.2%52.

1986 1 2+ o0 20464%48,5 21 30.R67
1986 1 25 o0 2045455,5 21 29,097
1986 1 26 o0 28484565 21 274331
1986 1 27 o0 2046457,5 21 25.%62
1986 1 2» «0 284G645R.5 21 23,784
1986 1 29 o0 2445458,5 21 21.°9F
1986 1 3P o0 2445460.5 21 27,203
1986 1 31 o0 2846461.5 21 1R,398

I.QZ 1.55‘ Teb1 o663 ~13.68 “.2 14,1 127 20,0 IQO

0

g

o

0

1

1

1

1

2

2s

2

2

3

3

3

3

3

'y

'y

4

'y

'Y

5 258 139 26.19 ‘51 ~28.1T 542 18,4 35,2 48,1 18
g

]

5

-]

5

(3

6

&

6

6

7

7

7

7

7

8 .
8 18,06 1le56 Sel8 062 ~12.58 0.1 14,0 ._11.4 18,2 2127
]
]
8
9
g9

llllllllll’alllllllllllllllll-llflllil'llll'lli

LI 2N DN O R IR D I I B B B ]

1986 2 1 o0 J046462.5 21 16.595 B 35,66 21 ‘18.4pP2 2678 156, 0447 o662 =11.39 4,1 1a, 102 1645 213
1986 2 '2 o0 2806463.5 2% 1‘-733 € 48652 21 156563 39,66 1.56 284 o1 =30e18 8ol 180,80 To1 14,8 99 .
1%8¢ 2 13 o0 24458608,5 21 12,934 JeD8 21 14,837 5283 1.56 1.18 ol =8,93 4,0 14,0 B2 1305 88
1586 2 & o 2086465.5 21 11.099 15,00 21 13.000 627 1456 52 60 ~Tob2 4,0 18,0 Te3 12«1 70
1986 2 S o0 2046866.% 21 92,258 Q2863 2% 1341567 19,96 156 ~2.28 60 =6.,28 3.9 13,9 Ge8 1342 58
1986 2 6 o0 24‘6‘%7-5 21 T.a13 9 42s52 21 90326 - 9 33,92 1.56 <3.98 o859 «4,91 3e9 13.9 GeS 109 43
1986 F4 7 o0 2“6‘ 85 21 50556 - 9\ 56468 21 70‘92 - 9 48.14 1.56 '5.75 059 - '3.50 3.9 13 o9 '§ G.& H-i 27
1986 2 8 o0 284646%.5 21 3.T1A =10 31e13 21 5638 =10 2,63 155 =«Ted8 o593 . =2,08 3.9 13.9 TeD 11.8 15
98 2 9 <0 2848647P,5 2% 1e872 =10 2%.80 21 Je 774 =10 117.3%9 1655. =9.,24 P31 =65 441 13,9 Te7 1341 11
1986 2 1¢ o0 2046a4T71.5 21 oL2F 210 40,75 21 1.950p ~10 32.02 1,56 ~10,99 «58 «e79-4,1 13,9 ‘8.6 18.6 20
T1986 2 11 o0& 284864T72.5 20 SA.18K ~10 55,97 2% o1l «10 47,71 1,56 =12,72 59 222 4,3 13, Se7 16,8 32

1986. 2 12 o0 706£873.5 20 TH5.358 =11 11686 20 5864288 =11 3426 1653 ~ 18,43 59 Je64 401 13,5 10,9 18.4

1986 2 13 o0 8468 T8¢%5 20 S8,521+ =11 27620 20 S6edEE =11 19,01 1652 ~16412 59 5.08 4,1 15,9 12:1 20695 ) 8
1986 2 16 o0 SOQE475 5 20 52.711 ~11 43,21 20 50.6%2 ~11 35015 151 '17.77 b0 Ge1 4,1 13,9 13.4 22.6 70
1886 2 1% o0 2006476.5°20 %0.904 =11 59,47 20 52.848 =11 81,87 1,50 '19-38 60 TeTS 801 1369 18,7 2448 ) A3
1986 2 16 o0 2a4pa77.5 20 45,5107 “12 16600 20 514056 =12 B.08 1,89 «20,9% Y- 9.05 0.1 13,9 1641 2609 95.

~
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, Table B-2 (contd) . .
‘ .
YR MN DY HR Yo RA. (18500} DEC. - ' R.A. {APPN) DEC. DELTA DELDOT R RDOT TMAG NMAG THETA BETA MOON
- — —
%98 2 17 al 284647505 28 322 =12 32,80 20 49,275 ~12 24,98 1,48 ~22.456 61 10,30 4.7 13,9 27,5 29.1 107
1986 2 1 o0 243687P,5 20-40,L48 <12 49,86 20 47,306 ~12 42,08 1,46 ~23.93 o852 1151 4.2 13.% 18.9 31.2 119
1986 2 19 o0 244548045 Eﬂ AX4THE =13 Te21 20 454788 =12 59,485 1645 =25.35 62 12466 802 13.9 20.3 33,3 §32
1936 2 20 o0 2846881 .5 G 423035 ~1) 24,83 20 QQ.GO’;‘_ 13 17.18 19.5 «2Ge70D 63 13,75 4.2 13.9 21.7 35.8 14%
T986 2 21 - o0 24464525 R0 40,294 ~1F 42,76 20 426266 ~13 35,17 142 ~28,01 58 18,79.4,2 13,9 23.1 37.4 156
1986 2 22 o0 2486083,5 20 Y562 ~1% e99 20 A0.539 ~13 53,48 1.40 ~29.25% o685 1578 442 139 20.6 394 167
1986 2 23 o0 28868R405 20 3FeBIE 18 19,55 20 IM.8154214 12410 138 =30.44 o668 1670 8,2 13,9 26.0 #1.3 188
1986 2 24 o0 20358158 20 19117 =18 38,856 20 37,106" =16 3108 137 ~31.3%7 QS? 17.57 4¢3 13,9 274 43,1 59
19% 2 2% o0 28854R6.5 20 33,408 ~18 5773 20 35,3986 ~18 50,82 135 ~32,68 68 18,38 4.3 13,9 28.9 4.9 146
1886 2.2¢ o0 24458875 20 31,690 1% 1740 20 336K7T =15 30016 1033 «33,.67 69 19.14 4,3 13,9 3043 6.6 132
1%86 2 27 o0 206H048F 5 20 2%.974 ~15 37,45 ig 312976, =15 30,32 131 ~30.64 70 19.85 4,3 13,9 31.8 #8.2 118
- {986 2 2% o0 20464R9,5 20 28.252 ~-1% 58,03 . 306289 =15 S0.93 $29 ~35.586 o1 20,50 4.8 13,9 33.3 49,8 1038
1986 3 1 o 24868905 20 2heS20 ~158 19:08f 20 28.538 =16 12,03 1.27 ~35.42 oT2 72 23411 4.8 13.9 34,7 S51.3 88
1986 3 2 o0 ZA8GASTS 20 20,TTE «16 AC.63 20 264799 =156 33,67 1425 =3T.24 oT8 2167 4.8 13.9 36,2 S2.7 TN
1986 3 3 ol ZMA5AN8Z.5 20 23,012 ~17 2,7 20 25,037 16 55,87 1422 ~38.01 o755 22419 4.8 13,9 37,7 54,1 5%
3986 3 & o0 208564893,5°20 21,225 ~17 25.% 20 2322%7 «17 18670 1420 ~38,73 oT6 22.656 %8 13.9 39,2 55,3 AD
1986 3 5 o0  2406474,5 20 19,408 ~17 48,35 20 214847 =17 42,21 1.18 ~33.40 oTT 23410 8.8 13,9 40.7 S56.6 31
1986 3} & o0 2446895,5 20 17.55¢ =18 13,32 20 197602 -18 6.85 1e16 =40,03 o7 23.50 4.5 13.9 42,2 S7.T 17
1986 3 7 . 2064689605 20 15662 =18 3R.08 20 1W. 718 =18 G149 143 ~40,62 80 23,87 4.5 13,9 43,7 58.8 ‘6.
3 3 8 .s\\2“6‘°7.5 20 13717 =19 396G 20 15.777 ~18 57,80 ‘1e11 =31416 oB2 24,20 4.5 13,9 5.3 59.8 13
31988 3 ‘9 . 20864%5,% 20 11.71F =18 30,66 20 13,781 =17 24,25 109 ~¥1,.65 83 24,51 %,5 13.9., 46.8 &60.T7 27
1586 3 10 o0  Z8a64885,5 20 D682 =19 5845 20 11718 ~13 52012 1.06 ~42,10 o584 28,79 4.5 13.9 &84 £l.6 40
1986 3 11 o0 2406500,5 20 7,483 <20 27.34 20 9,578 =20 21.10 1.08 =42,51° .86 25008 4,5 13.8 50.0 62.9 5@
1986 3 12 o0 2Z846%01¢5S 20 5e25% «~20 %748 20 Te388 =20 5130 1401 =42.,87 8T 23427 865 1348 5146 83.1 67
19¢6 3 13 o0 Z88p502,5 20 2,918 ~21 Z8.88 20 5,088 =21 22.80 «99 ~a3,18 e89 25,47 4,5 13.8 963.2 63.8 &0
1946 3 14 o0 204650365 20 o8l «22 1467 "20 24573 =21 55.74 e 96 ~435.44 T30 2%.566 4.3 13,8 S4.5 64,3
1986 3 15 o0 4650805 1S CT.RTY dg? 36405 19 594997 =22 30,23 059 ~A43,65 T2 29483 4.5 13.8 U6.6 648~ 105
1986 3 16 o0 D55 15 %%elAl 3 12,10 19 57,278 ~23 £.80 o991 =a3,8% 93 25,98 4,5 13,7 58.4 65.3 118
1986 3 17 o0 2456506+45 15 52,237 =23 49,97 19 54,384 <23 44340 89 =43,92 95 26,11 4.5 13,7 60.1 65.6 131
1986 3 18 o0 2&46507.5-{: 46,1488 =N 28,81 19 51.303 =24 24,38 086 ~43.67 o6 26423 405 13,7 620 65.9 143
1986 3 19 o0 2080%0F¢5 IV ARLB83E . =25 11479 19 88,009 «25 6450 o808 ~83,95 e I8 2633 45 137 63.8 6603 156
L1986 3 20 o0 288565095 19 85,280 ~2% SH,0R 1% 44,470 ~25 50,96 o81 =43,87 99 26,82 4,5 13.6 65.8 66.1 WY
1986 3 21 o0 Z08AS1IMM5S 17 38.45%1 =2¢ 42,86 19 40.655 =26 3T.52 oT7T =83471 1,01 2650 4.4 13.6 67.8 55.1 176
1966 3 22 o0 24885118 19 34.30% =27 32433 19 36526 =27 2758 o776 =83e87 1402 28457 448 136 6£Fe8 660 163
1986 3 23 o0 Z2486512.% 1T 29,798 ~2R 24,68 19 32,038 ~28 20,14 o73 =43,14 1,08 26,63 4.4 13,5 T1.9 6%.8 149
1986 3 29 o0 208565135 19 20,882 ~29 20,11 19 27.142 =29 15.8¢0 o7l ~42472 1,05 26468 8¢8 13,5 To.l £5.5 134
1986 3 25 o0 208651445 19 19,495 =30 18479 19 21,777 =30 1474 +69 ~82.18 1,07 26472 4¢3 13,4 765 65.0 118
1986 - ¥ 26 ol 2846515.,5 19 12,571 =31 20,90 19 15,876 ~31 17,14 066 =41452 1,09 26«75 4¢3 13.4 78;9 €%.8 103
1986 3 27 o0 288651645 18 T7,02F =32 2657 19 "6.3%59 =32 23,12 o568 =40.73 1,10 26477 843, 13.3 081.4% 63.7 87
198 3 28 o0 2446517.5 18 50,774 =33 3%.86 19 20133 ~33 32,77 061 «39,78 1,12 26479 #.2 13,3 Ba,0 62.8 71
1886 3 '29 o0 28456%51H.%5 18 %1700 ~34 48,75 18 54,089 ~34 46,06 ¢5% =3Be66 1013 2680 4,2, 13.2 Toe8 6108 55

o577 =37e33 115 26481 8.2 13.2 89.7 60.% 39

1946 - 3 30 o0 Z24069519,% IR 42,681 ~36 5,09 18 45,102 -3p .
o585 ~35,.79 116 26.81 4.1 13.1 92,7 5901 23

1986 3 31 o0 Z486520e% 18 32.57F =37 28,52 18 35,029 -37

1986 & 1 o 28465215 1R 216216 ~38 Ab6e82 1R 236709 ~38 45,29 e53 =38,01 1,18 26080 %+l 13,1 96.0 57,5 112

1988 & 2 . 2046502,5 18 ko838 <40 9,82 18 10.969 =4 9635 o851 =31e95 1019 2679 Mol 13,0 9%.4 55,7 16

1986 & 3 . LA85523.5 17 5a,08) =41 33.29, 17 564608 =21 33,57 . 49 =29,5% 1,21 26.78 4,0 13,0 102 53,7 30

I9R6 .4 A «0 244602405 17 3TeR5C ~02 58,83 17 4De450 ~42 55.96 e A8 =26e92 1.22 2676 4.0 12’9 1067 51.5 a6
1986 & % o0 204652508 17 1%,75F =44 11,82 17 220367 ~44 13,89 odh «23e90 1,24 26.74 4,0 12.5 11046 49.1 6%
1986 ‘¢ & oD 28365 2F,5 1F 59,52 «a4f 21,01 17 26200 «45 23,1} e85 ~20,%5% 1426 26‘9‘72 4.0 12,8 1 T 86,8 77

1986 & 7 o0 20065275 16 37,84% «af J8e61 16 ‘0.\0‘}/3 -‘6_ 22.83 o34 ~16.87 1,27 266569 367 1248 1188 43,8 93

1986 & R L0 2%4652F.% 16 13,490 -47 _ .62 16 162719 ~47 6,01 -043 ~12.87 1,29 2666 3¢9 12.R 123.1 40.7 10#

Iv986 &4 S o0 CTRAEN20e5 1F §F L0070 «47 23,32 1% S0.676H -7 29,88 ‘ 082 <8061 1:30 26463 Yo 12,8 127.3 37.7 123
1986g4 10 o0 2405S30,5 19 ZlaTHS =87 23,R2 15 20,332 «37 31.52 82 «8,18 1,32 2659 4.0 12.8 131.5 34,8 137
19r6Y 411 o0 Z44E5T1.S 14 S0.313 ~87 o773 184 57780 =47 9,47 «42 eA5 1.3 26,55 40 12.8 135,5 31.8 147

1986 & I2 of 2085532,5 18 27,382 ~4F 14,43 14 31,767 =46 24,08 o2 Se08 1,35 26,51 0 12.9 139.,2 29,1 1852

1986 & 13

o0 2005533.5 18 4463° «4% 7,06 18 6.931 ~45 17,48 82 9465 1+36 26447 %ol 12,9 142.4 26,7 148

- . . . » -
£ ) .
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Table B:2 (contd) ,

1

g.

o~

*

»0

217 23646

-

YR MN 6" HR ].D. RA. (1950.0) DEC RA. (APPN) DEC. DELTA . DELDOT - R m‘TMAG NMAG THETA BETA MOON
- A , . 2
1986 ? 1e o0 2065534,5 13 81,560 =43 02,13 13 43.765 43 S3.15 o843 14,08 1438 2643 4.2 13.0 145.2 20.6 137
1986 & 1= o 2046535,5 13 20,433 ~42 3,87 13.22.5%% ~42.15.33 o848 13,31 1,39 26438 4.3 13.0 147.3 22.9 128,
1986 o4 16 oL 2805651665 13 1.,35F «a0 1§.62 - 13 Yo012 -840 28.40 085 22427 1e%1 26.34 4,4 13 nl_ 148,.7 2!.1 111
1986 o6 17 o0 2445537.5 12 #4.30R «38 24,38 12 06,302 358 36.38 A7 25,98 1,42 26429 0,5 13.2 149,.% 1.1 97
1988 & 38 o0 T805532,5 12 29,158 ~3¢ 30.%2 12 31.10% =36 42.66 oABl 29,29 1,48 26,24 8,6 133 149,.3 20,9 a3
1986 o 19 o0 2486539,5 12 15,748 =38 37 12 17651 =34 ‘49,90 .55‘\ 3234 1.65 26015, 0,7 13,9 18847 2340 &9
19"‘ 4 20 nO 2‘.65.0.5 12 3.380 ‘32 QT.BQ 32 5-757 "’3 005 .52‘ 35-07 ‘1..7 246.1‘ 0.8 15.-5 1.10, Wo‘ ss
1988 ¢« 21 o0 20%65“.5.11 GRe36€ =31 2.20 11 55,239 =31 164.4% 58 37453 1.48 2609 4.9 13.6 14604 22,0 43
1286 & 22 o0 2446542,5 11 44,091 ~29 2_1.7& 11 45,926 =29 33,93 oS6 39Tl 150 26.08 5.0 13¢7 188 8,228 33
1986 4 23 o0 2005583.5 11 35,5823 «27 46.77 11 3Te668 =21 53,95 o599 41.66 1.%1 25.99 5,2 138 1830 25,5 a9
1986 o 24 o0 2406580,5 11 28,50F =26 17.53 11 30,318 =26 29,67 e61 43,37 153 25.93 So3 13.9 1) .2'2&.3 3e
1%86 4 2% o0  244654%.5 11 21.96 228 53.98 11 23,770 =25 &406 o6E8 88498 1,54 29.88. 5.4 14e] 13903 35.1  4¢
1986 & 26 ol 2846506.5 1} 1 1223 35:.98 11 17918 =23 07.97" 66 46631 1.56 25.83 5.5 1802 137,58 25.9 &7
19586 4 27 o 0 2‘.55“.5 11 1 .58;‘ '22 A?Sol? 11 12.676 '?2 35-1‘ .59 ‘7.52 1057 25-77 5.5 10.3 135.5 2‘.‘ 72
1586 4 2% oD 2846548.5 11 6.178 =21 15.39 11 7.9€8 =21 27.30 T eT2 88461 1459 25.T2 S8 10,4 133.8 2T7.2 86
1986 & 29 o0 20465695 11 1,943 «20 12.27 11 3,731 =20 24.13 oT4 89e358 1460 25.66 549 16,5 132.0 27.8 100
1966. & 3¢ o0 2046350.5 10 SEe123 =1° 13,50 10 59,910 ~-18 25,30 oT7 5045 1482 25,61 6.0 36,6 130.2 28.9 114
1586 S5, 1 o0 20065515 10 S4.671 =12 18e77 10 S64457 =18 30.52 o800 51,22 1,63 25,55 B¢l 14,7 128.5 28.9 :g?
1586 5 2 o0 200655205 1T 51.506 =17 2778 10 53,338 =317 39.48 083 51492 1465 2549 642 10,8 12849 29.3 x ]
1966 S5 3 o0 2006553.8 10 45,715 ~16 40,246 10 504502 ~16 $1.89 ﬂﬁ 52.54 1. 25.04 6,3 14.9, 125.2 29.7 348
1986 S o o0 20855T4,5 10 46145 ~15 55,89 10 47,933 «16 7T.49 89 53-19" 1e68 25.38 6.8 15.0 123.7 30.0 154
1986 S5 5 o0 CO3E055.5 10 43,812 ~15 10048 10 45,600 =15 25,09 eF2 5360 1469 25,32 6.5 151 12241 30.3 13,
1%e 5 & el 244655605 10 41,691 ~19% 3%5.79, 10 43.480 =18 47,32 o6 54005 11eT1 25,27 66 15.2 1206 30.6 87
_19636 S5 T o0 2446557.5 10 39,762 =13 59,861 10 #1.5%2 =14 11.09 °99° Se.e5 "1e72 25021 6.7 15.3 119.2 30,8 138}
1986 5 8 oD 204655H.5 10 38.008 ~13 25074 10 394799 =13 37449 1.02 54.81 1.74 25.15 68 15,3 117.8 351.0 127
1986 S5 9 o0 24065595 10 364413 ~17 5603 10 38,205 =13 S.04 1,05 55.13. (.75 2510 6+9 15,0 118.4 M2 116
1986 S 10 o0 244656005 10 344962 ~12 24,29 10 36756 =12 35¢67 1008 55.41 1676 2508 740 15.5 115.0 3142 105
1986 S 11 0 208656145 10 33,608 =11 56439 10 35,039 =12 T.75 1ell 55.66 1.78 28,98 Tei 15.6 113.7 51,5 94
1386 5 12 o0 2446562.5 10 32,447 ~11 30,20 10 34,283 =11 41,53 1.15 55,89 1.79 20,92 Te2 15.7 11244 31.4 &2
1986 5 13 o0 2446563.5 10 31,361 =11 5060 10 33.159 11 16490 1418 56.09 1e81 2687 “Toi 3157 111.1 31¢4 71
1986 S5 16 o0 24863645 10 30378 =10 4206 10 32,3177 =10 53.75 121 56e2& 182 24.8% 7.4 15. 10%.9 31¢8 60
“1%86 S 15 o0 20%6565.% 10 29,490 =10 20,70 10 334290 =10 31,97 1,24 56041 1.84 20,76 /Te8 15,9 108.T7 314 49
isgae S 1s o0 204656665 10 2H.BRE =10 022 10 30.490 ~10 11_-’5\ 1,28 S6e5% 1,85 24,7 Te5 1660 107.5 31 38
1986 % 17 o0 208656745 10 27.96F = G 40,93 10 29771 - ¢ 52015 £1e31 56065 1687 29468 76 16D 1063 314} 28
1986 5 18 o0 264455685 10 27,323 ~ 9 22,75 10 29,127 = 9 334965 130 56674 188 28.59, 7.7 1601 105,11 31,3\ 22
1986 5 197 <0 2006569.5 10 26.78R - & 5,62 10 28.553 - 9 16.81 o337 56481 1.8% 24,53 T8 16.2 106.0 31,2 22 .
1986 5 20 40 2046870.5.10 264237 = £ 49.46 10 28,003 = 9 .64 14417 56487 1,91 ¢ e48° 7e8 16,2 102.9 3.1 29
1986 5 21 o0 2885571.5 1C 25,787 - & 36,22 10 27.%594 ~ 8 45,39 1.8% 56,51 1-&%{..2' TeT 16.,¥ 101.8 310 o0
1986 S5 22 o0 2006572.3 10 25.35F « F 19,88 10 274201 ~ 8 33,00 1e47 S58.94 1.9 36 B0 16.4 100.7 30.9 83
1986 S 23 o0 2646573.5 10 25.05% » & pe26 10 264861 = 2 17,41 1o51 56495 195 20,31 B8el 16,4 99.6 308 67
S1986 S 2» o0 20485578445 1 2# ox “ T 5345 10 266571 = B 4,59 3.58 56496 1.9 2¢ Sel 9806 307 81
1988 5 25 20 20855755 10 2a, = 7 81,35 10 264327 « 7 52449 1457 56.95 1,98 %20 . 97.5 0.5 &
1986 5 26 o0 2085576.5 10 20518 =« 7 29,93 10 264126 = 7 8106 1e60 56:3 1.99 /20,15 8.3 965 503 11‘
1586 S5 27 o0 2848577.5 10 20.1%& = 7 19,15 10 25,966 = 7 3027 1.64 56690 2401/ 20,09 8.3 99,5 30.2 124
1986 5 28 oD 2005057845 10 28.032 = 7 Ro87 10 25.845 = 7 20,09 1.67 5687 2.0 ‘28,00 8.4 Sae5 30.0 3137
1986 5 29 .N 288E377,5 10 2X4946 = £ 59,36 10 25760 = 7 1048 170 %682 2. 23.38 8.5 953.5 29,8 149
1986 S 30 o 2886588065 1{ 21.89€ « ¢ 20029 10 25,710 = 7 143 1784 S6.76 2408 2393 ¢8.5 325 2946 157
1986 5 11 o8 284858145 10 2TFTE = € 41078 310 25692 « § 92685, 177 56069 2.6 23.88 8.6 91.5 29.5 160
1986 & 1 @ 288658245 10 23.889 - & 33,68 10 25,705 - & 44,179 1,80 S6.62 2.0 . 23.82 8'7 0.5 29.3 155
1%8¢ & 2 o0 %2!0659305 10 234930 = 6 26408 10 25747 ~ 6 37419 183 55453 2,09\ 23.77 A7 89.6 29.0 146
1986 & 3 e 288655445 10 24,000 = & 18493 .10 25.817 = 6 30.00 ’1087 56848 2,10 ‘23,72 » 8.8 B8.6 28.8 136
18586 6 & oD ZO8ENRH,S 10 28,09€ = € 12420 10 2%.913 - & 23.31 1.90 56434 2,12 23.67 ‘8.8 87.7 28.6 125
1986 * 5 o0 204655865 10 244216 (3 o87 10 26,034 - 6 16498 193 56422 2613 23,62 8.9 867 28.8 114 .
1586 6 & o0 28465575 10 24,361 - 5493 10 264179 ~ & 11{00 " 1696 56011 2e1% 23,56 8.9 85.8 28.2 103
19866 & -7 o0  2086%8RS 10 4527 ~ 5 54,35 10 264347 = 5§ 5.45 2,00 55.98 2016 23051 9.0 88,95 27«9 92
1%86 & 8 o0 cH86589%.5 10 20.717 = £ 49,12 10 264536 ~ & 28 2,03 5%5.84 Fel 83.9 27T.7 #3
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< - A —
6 9 a0 2446590.5 10 Z4.92¢ - & ’4.2& 10 260746 = 5 5536 2,06 55.70 2,18 “23.41 19.1 17¢4 B3.0 27,5 - &9
6 10 o0 2046591,5 10 25.1%8 = % 39,67 10 266975 = 8 5079 209 5555 2020 23635 942 174 B52¢1 2702 S8
6 11 o 2488592.5.10 25,401 ~ 5 35,81 . 10 27,222 ~ 5 45,54 2013 55039 221, 23.31 962 17.5 B81.2 27.0 47
6 12 o0 2946593.5 10 29.R6E = 5 31405 10 270487 - 5 92,58 2,16 55.23 2422 23,26 963 17.5 80.¥ 26.7 36 )
6 13 o0 Z28865594,5 10 25,8947 = 5 27,77 10 27769 - 5 38,91 2019 5506 2628 23,21 Fe3 176 71944 25.5 6
6 14 oD ZM86595,5 10 204245 = % 20,36 10 20066 = 5435.50 2422 54.88 . 225 23016 9.8 17.6 78e6 2642 19
6 15 o0 2940596.5 10 26,557 - 5 21,22 10 28.379 - 5 32.36 2425 58469 2426 23.11 9.4 17.6 7.7 2640 18
6 J6& o0 2445597,5 10 26.888 = 5 1RS32 10 2R.708 = 5 2947 2028 S8e50 2428 23,06 Te5 177 T6e8 28,7 25
& 17 «l 2086598.5 10 274225 = 5 1567 10 29047 = 5 26,82 2032 59231 2029 23402 9% 177 7630 25.5 35
& I8 o0 2846599:5 10 274572 = 5 1324 10 29401 ~ 5 20,40 2.35 58010 2.30 2297 96 178, 1Se1 25,2 48
& 19 .‘5 24466005 10 27.94E ~ £ 11,00 10 29,768 = 5 22421 2.38- 53,90 2632 22,92 946 178 742 25.0 &3 |
6 20 - 2“560“.5 19 290;525 - 5 9-05 19 500 3‘1 -~ 5 20.23 2.‘1 ‘55058 2063 22087 907 17.3 130. 2.07 ,5’
6 21 ol 280466023 1€ ,2ReT1T = 5 To2T7. 10 306538 = 5 1086  2.48° 53,46 234 22282, 9.7 17.9 725 284 %0
6 227 ol 4466035 10 29,116 = & S.65 10 300939 = 5 16488 2687 5328 2,36 22,78 T8 1Te9 TleT7 20.2 104
& 23 o0 " 2445604,5 |¢ 29,827 ~ & .38 10 31351 - § 15-50 2050 53,901 2'037 2201§ 9.8 18.0 708 230, xzs
6 2% o 2R84 0.5 10 29,948 - 3.10 10 31773 = 5 14,38 2053 52.78 2.38 22068 99 1840 700 23-‘ 332
6 25 of 28466065 10 20.381 = 5 2007 10 32,205 = 5 13,28 2,56 52.55 240 22.60 9.9 18.0 6F.2 23,3 Ia5
6 26 o0 24466075 10 304821 = * 1421 10 32,645 = 5 12,83 2.59 52,30 2,41 " 22.9 9.9 18.1 68.3 231 156
6 27 o0 244566085 10 314271 = % «53 10 33,099 ~¥5 11,76 - 2.62 52606 26482 22,55 1040 18.1 675 22.8 162 -
6 28 o0 2046609.% i 31,725 = & o000  10.336553 = 5 1128 2,65 S1e80 2,64 22,50 10,0 18.2. 667 2245 160
6 29 oD 24456610,5 10 32,196 ~ & 59,63 10 304020 = 5 10,88 2468 51655 245 22.45 101 18,2 -68.3 22,3 15%
6 3o ol 244661105 10 3246707~ & 59,42 10 346498 ~ 5 1067 2671 5128 2,856 2241 10e1 18,2 650 22.0 143
7 1 o0 F006612e5 10 3301%2 = & 5935 10 34,976 ~ 5 10.61 2470 51402 2447 22636 10.2 18,3 6442 2147 130 ..
T 2 o0 2448613.5 10 33,681 = 4 59,43 10 35,466 ~ 5 1079 2477 504784 2449 2232 10.2 18.35 6308 21.4 11%
T 3 o0 244661405 10 34.135P = 4 59,64 10 350962 = 5 1092 2.80 5046 2.50 2228 1002 183 “62.6 21,2 108 .
7 = o0 2006E1%5.95 10 344641 = & 59,39 10 364465 = 5 11,28 2483 50018 2451 22,23 10e3 18.4 61,8 20,9 97
T % o0 2844661645 )0 3;.250 -5 oOR 10 36.F75 = 5 1177 2486 4989 2,53 22.39 10.3 18.8 610 20.6 8%
7 6 o0 2804660\17e5 10 3pe6BE = 5 1,09 10 37491 = 5 12439 2489 4560 2.54 22.14 10,4 18.4 60,2 €03 T4
T 7 o0 248661Pe5 10 360188 5 1482 30 384012 = 5 13513 2692 4930 2,55 22010 10.4 "18.5 594 20,0 &3
7 8 o0 2“661915 10 360115,"‘ S 2!68 10 38.53 - 5 1‘-00 2-9‘ , .9.05 k.Sé 22006 20!‘ 13.5 58.6 39.3 52
7 9 el 28466205 10 37.2A47T - & .65 10 39,072 et 5 14,98 2e9T7 ABLH9 258 22,02 105 185 5Te8 19,5 A0
710 o0 28466215 10 37785 = § 4473 10 39,610 = & 16,07 00 48437 259 21.97 10.5 18.6 5740 19.2 ’
7 11 o0 2846622,5 10 38,327 = £ 5,93 10 400152 = 5 1727 3003 48,06 2460 21633 105 18+6 5642 1869
7 12 o0 28466723.5 10 IRLETE ~ 5 723 10 A046%Y = 5 18,59 3406 7673 2,62 21,89 10.6 18.6 558 18.7 15
7 13 o0 28850285 10 39,428 ~ & 8468 10 8514250 = 5 20400 3408 8781 263 21685 106 18e6 5400 188 16
7. 1 o0 2086625.% 10 39,981 = 5 10615 10 A1,R06 = 5 21452 3ell A7.08 2,64 21.81 10.6 1Re7 538 18,1 29
718 o0 284662605 10 400540 = 5 11,75 10 42.365 = 5223013 3,14 46a78 265 2177 1067 187 5360 17.8 aY
7 16 o0 2885827.5 10 41,508 = S 13,46 10 826928 = 5 24eB5 3e1% 4540 2,67 2172 107 18,7 5242 17.5 84
7 17 « 0 2“6525‘5 10 41670 ~ S 1 25 10 A3 495 « 5 26.55 3. 19 ‘6.06 2.68 21.68 10.7 1868 5164 17'3 67
7 1A el 2846627,5 10 42,280 = = 1ffe3% 10 44.06% - 5 28055 3622 A5472 2469 21664 108 18,8 5S0.7 17.0 81
1 19 o0 294£630.5 10 2RI = 5 16,11 10 44,638 = 5 30,53 3.P4 45.37 2,70 21460 10.8 18.8 4.3 165.7 8%
720 of 24465315 10 43.38° 205 21,17 __10 45,218 = 5 3360 3027 T45.02 2,72 21.56 10.8 18.8 49.1 164 109
7 21 »0 2056e 33, 10 83,966 = 5 10 45,793 & 5 34,75 3430 48,87 2473 21652 1009 18,9 4843 16.2 128
7 22 o0 '28468335e5 1L M4.550 = A6e3715 = 5 36,98 3632 A8a31 278 21648 10.9 18.9 4T7e6 15.9 137
7 23 o0 2846633.5 &0 ‘5-15“ - 5 ol f 46959 « 5 39,29 335 43695 275 21488 10,9 1869 A6 8 15.6 150
d 24 o0 2446635, 10 45,720 -~ ¢ 022 10 AT 545 = 5 41488 3037 83058 , 2,77 21680 1140 185 4640 315.3 160
T 256 o 2086636¢%5 10 464306 = & o657 10 4841368 = 5 42,15 3e40: 4322 2478 21437 11.0 1940 "853 15s1 168
T 26 o 2086637.5 10 86,900 ~ 5 10 ABeT24 = 5 46468 3,42 42485 2,79 2133 11.0 19.0 4.5 14,8 158
7 ,,27 e 284663865 10 #7.493 =% 10 496317 = 5 8929 345 A2687 2.80 21629 1161 19,0 437 18.5 188
7 28 o0 24866395 106 48,086 ~ S 40,47 10 49,912 = 5 5197 3087 82,09 2481 21425 111 15.0 430 14,2 137
T 29 o0 244664065 10 A% ebFA = £ 43422 10 50509 = 5 54,72 3¢50 Ale7]1 2483 21.21 11.1 19.1 4202 1400 126
7.30 o 2a4864l1.5 10 a7, - L 46,03 10 934107 = 5 57.54 3e52 41432 2684 23617 112 19e1 M4 13.7 119
7\31 « 0 2446682,5 10 3"(&%" S 4890 10 S1.707 - 6 «83  3o54 4093 2,85 21.14 11,2 151 40.7 13.4 104
B 1 «0 2846643,5 10 -0!‘053 = 8§ 51,84 10 52-508 - & 3-38 3.57 ‘005. 286 21010 11,2 I9.1 39'9 1301 ’2
8 2 « 0 284406885 10 S1e086 * 5 S80S 10 52,910 - & 6639 3.59 40,14 2.38 2108 11.2 1942 3902 12,9 8‘
A3 o0 28866485.5 10 S1e689 = %5 57.51 10 53,518 =~ 65 T84T 5e81 39,74 289 21,03 11,3 19.2 38.4 12.6 70
:\ [ . » *
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5 7 ‘ s
YR MN DY HR I+ . RA (1850.0) DEC. ~ R.A. |APPN) DEC. m}l‘A *mwr R RDOT TMAG NMA STA BETA MOON
"2935‘ " & L0 24066‘635"0 52029 = 6= 1,00 10.54.119 = 6 1260 3,64 39,38 2.90 20,99 1%e3 19.2° 37.7 12,3 S&
. 1986 ] o0 Ja856AT.% G %2%°00 ~ ¢ 8022 10 S04e728 = 6 15,80 3,66 . 38,93 2.91 20.9% 11,3 19,2 369 12,1 A7
1986 B 6 o0 2440664855 10 SX.506 = € Te8T- 10 554531 = & 19.05 3,68 38452 2492 2092 11,3193 368.2 11.8 36.
- 1986 8 7 of 2048E6485.5 10 54,112 ~ £ g-?? 10 55.957‘; 6 22,36 3.T70 38,10 2090 2088 11.4 19,3 35.8 116 as
‘1986 8 B8 ol 2486650.5 10 54,720 - 6 10 S6545 '~ & 25072 3473 37469 295 20.86 11.4 193 34.7 11.3 17
1985 8 9 o 2“565105 13 55.323 - & 17.53 10 57.152 - ‘ 2901‘ 5.75 37627 2.96 20.81 11.‘ ‘9.3 “ou 11.0 15 )
1986 B8 10 o0 284665265 10 55.536 > 6 20095 10 57760 = 6 32460 37T 36.80 297 20.77 115 39.3 33.2 10.8 23
1986 8 11 o 204665305 10 B6+540 = & 24,51 10 S8:368 & 6 36012 3,79 36042 2098 20,76 11.% 19,4 32,5 10.5 3¢
1986 8 12 o0 204865445 10 STeIB2 ~ £ 2Pe0T 20 %58.976 = & ¥D.69 3,81 . 35,99 300 2070 11,5 19:8 31.8 10,3 46
1936, 8 13 .0 1‘%6555.5 10 57.750 - & 31058 10 59.58‘ - 5 ‘3.31 3.83 35.55 3.01 20.5? 11.5 19.. 31-0 lncﬂ 5!
1986 & 1a o0 2445665605 10 SR36T - & 3534 11 ¢192 = 6 46098 3,85 35,13 3,02 20.63 1l1.6 19.4 30.3 9.7 fa
1%86 6 1% o0 204865T.5 10 56,974 - 6 39.06 11 oT59 = 6 50,69 3,87, 34469 3403 20.60 3116 19.4 29.6 9.5 8§
1986 8 16 o 20466585 10 59,581 = § 42.75" g 1,406 = & 54.45 3,89 34,26 3a00 20,56 1146 19,5 28.9 9,2 lhﬂ
iese 8 17 o0 244665%.5 11 o187 = & &4A.NB 2012 « 6.58e25 3,93 33,82 3,08 20.53 311.6 19.5 28.2 9,0 114 .
1986 R 1@ of 24466605 11 oI = € 5Co81 11 2,618 « 7 2409 3,93 33.38 307 20.50 11.7 19.5 27.4 8.7 128
1986 8 19 o0 24466630511 1,398 =~ € 5829 11 3,225 = 7 5,57 3,95 32.54 308 20646 13.7 19,5 267 8.5 141
1986 8 290 8 2046662:7 11 .2,001 = 6 58420 11 3,827 =~ T 589 3,97  32.49 3209 20433 117 19.5 260 8,3 153
1986 8 21 e0 2008663.5 11 2,608 = 7 2,16 11 4.429 = 7 13,86 399 32.05 310 20,39 11,7 19.6 25,3 0 163
1986 8 22 o0 2046664:3 11 3.20F = T 6e3S X1 %.031 = 7 17.86 .03 31960 3012 20,36 1107 19k 2467 7.8 164
1986 8§ 23 ol 24466655 13 3,807 = 7 10,18 11 5.632 ~ 7 2150 4002 31045 3,13 20.33 11.8 19.6 24.0 7.6 156
196 B 284, oD 260668605 11 40407 = 7 18,25 11 6232 ~ 7 25.97 4.98 30,70 3418, 2029 11.8 19.6 23.3 7-5}105
193¢ 8 25 o0 284666745 11 SeC0% = 7 18436 11 6eB830 ~ 7 30408 4.06 30.25 3ol 20626 1108 1%.6 22,6 T.1 138
198¢ & 2e o0 24066685 11 5,603 ~. 7 22,50 11 T.428 - 7 34,23 4.08 29.7% 3.1 20023 2148 19.7 22.0 69 123
1%6 8 27 o0 20466695 11 6419F % T 26,68 11 Be02% =« T 38.42 4,09 29,33 3.1 2020 1149 19.7 21,3 646 112
1986 £ 28 o0, 2946670635 11 6,793 T 3085 11 .8461F = T A2.64 4,11 28087 3419\ 20,16 119 19.7 20.7 + 100
1986" 8 2% L0 204667145 11 73R = P 35,10 11 9,213 - 7 45489 4,13 28.41 3.20 \20.13 11.9 19.7 20.0 6.2 89
15¢6 8 3D e 0 20846672.5 11 TeST7E = 7 39,42 11 S.802 - T 51,18 Qe 27,96 3.21-§20.10 11.9 19,7 1’0’ 6.0 T8
1986 8 31 o0 2445673e5 11 Fo56T = 7 43sT3 11 106391 = 7 55,49 4,16 27.48 3,22 20,07 1319 19,7 18,8 S5.8 66
1986 L] 1 oo ?“557‘.5 11 S, 15? - F QGQQT 11 10.978 - 7 590&‘ §.17 27.01 3.23 20.0. 1200 19.&'15.2 5.5 55
‘1986 9 2 o0 248667505 11 CoTR8 r 7 52,88 11 11,564 ~ 8 4,22 4,19 2650 3.28 2008 120 3198 317.6 5.4 A3
1946 @ 3 o0 2.‘5676.5 11 10,321 - 7 56.3. 11 12.1847 ~ 8 8.63 8,21 25005 3025 19097 12.0 19.8 17.‘ 502 32
1986 9 & o0 204667745 11 104502 = 8 1,28 11 12,728 = B 13,07 . 4422 2555 3,27 ’1?-9‘ 120 19.8 16.5 5.0 21
1986 9 % o0 24466785 11 114880 = 2 5,73 11 13306 ~ 8 317453 4,24 25,11 3.28 19.91 12.0 ¥2.8 1640 4,9 15
1986 9 ¢ o0 264667%5 11 124056 = 8 10622 11 134882 =~ B 22,02 4,25 28,68 131,29 19,38 12.1 198 15,5 4.7 17
1986 3 7 o0 2043E6F0.5 11 124829 ~ & 1873 11 16, ‘SGJ- B 260584 4,26 24,156 3430 19.85,12.1 19.8 15,1 4.6 27
1986 9 & 0 248%66F1.5 11 134200 ~ P 19627 11 15,027 = 8 31,08 4,28 235.68 3.31 19.82 1201 199 14,6 4.4 39
1966 9 9 o0 2448668265 11 1%,76F « £ 23,83 11 1%.595 = 8 35,65 4,29 23,20 L 3e32 19479 1291 19,9 14,2 4.3 52
1986 9 10 o0 2496683.5 11" 14,333 ~ R 28442 11 1Re1R0 = B 4028 4,30 22,72 334 19476 1241 19.9 13.8 4,1 6%
1986 .9 11 o 0 288E58845 11 18,898 ~ u'33%,02 11 16,722 - 8 ‘040 B6 8,32 22,24 3,35 1373 12.1 19,9 13.5 4.0 718
19&" 9 12 o0 Z4A6685.5 11 15.458 ~ R 57,65 14 17.281 8 49,49 4,330 21676 Jo36 19,70 122 1969 13,42 3.9 92
- ¥986& 9'13 o0 249856KE.5 11 16.010 - & 42,30 11 17.R37 -18 54015 4,34 21,28 337 15.67 12.2 199 13,0 3.8 106
1936 9 1s. 0 20866RTe5 11 16.562 - P 45.97 11 18,350 ~iﬁ 58.82 4,35 20480 .38 19.64 12.2 19.9 12.83 3.8 119
1886 9 1% 0 248668845 13 17.111-= P 51.66 11 18,939 - 19 SeB2- 4,37 20:}2 3639 19465 1262 2040 12.6 3.7 132
1986 9 16 o0 Z2846689.5 11 17,656 « & Spe37 11 19,485 -E? Re23 4,38 195484 3.40 13‘58 1202 2040 125 37 185
1986 4 17 of 284669Ce5 11 1R,198 = 8 1,10 11 20027 - 9 12.96 0.39 19,36 3.41 19955 12.2 20.0 124 3.6 156
1986 9 18 o 244DBET1e5 11 IReT3IE = & SeHa .11 20865 « ¥ 1778 %40 18,87 3443 19,52 12.3 200 12«6 3.6 164
1986 9 19 ol  2446€°%2.5 11 194271 = 6 1060 11 21,100 = 9 22,48 4,81 18,39 3,84 19,50 1243 2040 12,5 3.6 163
3986 9 20 0 20466345 11 19801 « 9 51538 11 234630 ~ T 27026 482 17.91 3,85 19.87 12.3 20.0 12.6 3.6 154
1986 9 21 40 208669405 11 20032P - 9 20018 41 220187 = F 32,06 4e43 17.43 3.46 19,40 12.3 2040 12.8 3.7 143
1986 9 22 o0  2646695,5 11 200851 =~. 9 24498 22.680 = 9 38487 0,88 16,95 3,47 19.4% 1203 2040 13.0 3.7 1312
i%586 9 23 o0 284665605 11 21036% = & 29481 11 230199 = 9 41,70 4.45 16.47 3.48 19.38 12.3 20.1 13.2 3.8 120
1926 < 2a o0 203665745 11 Q1efA3 = 9 34,65 11 23,713 = 9 46,58 #.456 15,98 3.49 19,35 1204 2001 13,5 3.9 109
1986 9 2% o0 20066SR,5 11 22439F = 9 39,50 11 28,228 - 9 51,40 0047 15.50 3,50 19033 1264 2001 139 3.9 97
1986 9 2& o0 208665560 11 224895 « T 44,36 11 200730 ~ 9 56627 4,48 15.02 3.52 18.30 12.4 2001 14,3 4.0 86
1986 9 217 o0 244570065 11 23,400 ~ 9 49,284 11 25.231 ~10 1415 4,49 18,53 3,53 19,27 12.4 201 14,7 4,1 75
198¢ 9 28 07 248670145 11 23.R9¢ - 9 54013 11 6o 08 4,50 10,05 3,54 "19.2¢ -hed 63
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Table B-2 (coatd) : .
Hi{l. .0, R.A. (1850.0) DEC. RA. (APPN) DEC, DELTA DELDOT R RDOT TMAG NMAG THETA BETA MODN
. : ¢ o .
o0 2805702,5 11 24,388 ~ 9 59,863 11 26, 220 =10 10095 4.50 13+56 Je55% 1931 12,4 2001 15.6 4.4 52 -
o0 2846703,5 11 24,878 ~10 3,9 13 26.707 ~10 15.86 051 Y3.08 3.5 19.19 12.4 201 1602 4.5 Al
«D 2606706.,5 11 285,35¢ ~10. 8. 11 2Te3R9 «10 2079 0.52 12,60 357 1916 12.5 201 167 4,5 29
ol 243570045 11 25,833 «10 1379 11 27.665 =10 2572 - 853 12412 3453 19013 $12.5 201 173 008 3%
o_u 2846706.5 II 26306 ~10 18,72 11 28,137 =10 36.66 4.53° 11.63 3.59 19.11 12,5 20.2 17.9 4.9 14
o0 244B70T.5 11 R6«TT0 =10 23,687 11 28,603 =10 35,61 4,54 11015 3.60 19.08 32.5.20.2 18.5 S.0 20
o0 28861708.5 11 274230 =10 286 11 *29,064 =10 24056 - 0,55 10,67 3062 19,0% 12.5 202 19«1 S.2 31 -
.0 2“6709.5 11 270585 '10 3505 ) l‘ 29051° -10 .‘5.52 ‘.55 10023 :3.63 19.03 1205 20.2 19.3 5.3 ! .. .
o 2486710.5 11 T€.134 ~10 3Re53 11 29,968 «10 50.% 8.56 FeT2 360 1900 12.5 20,2 20.84 S.5 58
o0 2446711.5 11 28.577 10 43.50 11 30.411 ~10 55.4 8,56 .24 65 18.97 12.6 2002 21.1 5.7 71
o 2846T12.5 11 29,014 =10 W8.06 11 30,848 =11 o82 457 Be77 3066 18.95 1246 202 218 5.8 85
o8 2846T13.8 11 29,884 ~10 53.43 1% 31.279_ -1‘ Se40 4.57 830 3.§7 18-92 3246 ‘20,2 22.5 ‘Oo - 99
o0 2048567185 1‘ 2“,868 «10 58,40 13} 31070‘ ‘wil 10,37 0,58 To83 3068 18.89 12,6 202 2302 bl ;,.2 ‘
o0 244671%.5 11 30.286 =11 3.38 11 32.122 "il‘ 15.35 4,58 Te37 3069 10,87 12.6 202 239 643 125
o0 2046716.5 11 30,697 ~11 8.35 11 32.530 )} 20.32 4,59 691 370 18284 12,6 202 20,7 6.5 138
00 2“571 75 i1 31.102 "1! 13032 11 32, 939 -11 25.29 4.59 &o*S 3.71 38.82 1205 23‘03 25&‘ s-‘ 150
»0 29467185 11 31.500 -11 1828 11 332337 ~11 30,26 4459 599 3.72 18479 12,6 20.3 262 608 160.
o0 28467195 11 31,891 ~31 23.25 11 33.72f «11 35,23 4,60 553 3e78 18477 1246 203 26.9 & 168
o0 28486720e5 11 3ceiTe =131 2R,21 1L 34,112 =11 40,20 8060 508 3,758 1870 12,7 20.% ‘277 "Olwai-s’ .
o0 Z885721,5 11 32+651 ~11 J3.17 11 34,4F2 =11 45,16 4,60 0,63 3.7 18,72 12,7 200?’ 2805 «3 180
o0: 2885722.% 11 33.02 d8v13 11 3a. 859 ~11 500,12 4,61 4,18 3477 18.69 1247 2063 290'3 8 139 7,
o0 Zéap727,5 11 33,3m% 1 43406 11 35,281 ~11 55,07 4e51 3073 3.78 18467 127 203 3001  Tes 127
R 2“@725.5 11 334737 ~1IN\, 48,03 11 35.576 ~12 ‘o2 461 3429 3479 18.68% 12.7 20,3 309 To7 116
0 204672%5.5 11 JA.0R4 IN52+496 11 35.924 "12/‘/ 4.97 Qo561 - 288 3.80 18.5_2 1247 203 317 749 305
o0 2885T26e5 11 38,427 TeB0 11 360263 =12 5,90 e.61 2080 3481 18059 12.7 20,3 32.5 8.1 93
o0 28086727.5 11 34,754 ~R2 2482 11 3I5e5°% Z?Z 16483 4,61 1a9T 3482 1857 127 203 3343 B.2 82
o0 '2‘0672f.‘.5 11 35.077 ~} Toelb 11 36.919 12 19,75 #4461 \_}.53 383 18658 12,7 20.3 38,1% Seb 73
o0 2846729:5 11 254392 ~12 1265 11 37,234 =12 24,66 #.62 110 3e88 18.52 12.8 203 3.9 8.8 89 .~
o 2486705 11 35,697 ~12 17654 311 37.581 =12 29,56 462 o657 3085 1809 1248 20+¢ 35.8 8.7 48
o0 2848731.5 11 35,997 ~12'22.43 311 374819 =12 34.45 #,.62 029 3086 18.47 12.3 200 1606 Be8 37
o 0 2‘“67 2:5 11 36.28¢ ~12 2Te30 11 38,129 '12 39,32 80652 “s18 3.88 1@.45 12.3 20.4 3704 9.0 a6
o0 24867335 11 36e56E€ <12 32016 11 38,4810 =12 44,19 4,52 o560 3289 1882 1248 2068 8.3 9.1 17
o 0 86T 34,5 11 36.83r -x2 327.01 11, 38.681 212 49.04 462 ~1.01 3,90 18440 12.8 20.4 39,1 9.3 16
o0 284673%5 I1 374300 ~12 41,84 11 38,5940 =12 5387 4462 ~1.4 391 1837 1248 2080 0.0 So0 24
o0 04673645 11 37,352 =12 46466 1§11 3490‘1'97 =12 58,69 Q.61 ~1.8 392 18635 1248 208 Al.* %,.5 35
o0 2886737e% 11 3745%¢ =12_51.46 11 39.43%1 ~13 3.49 A.61 “«223 3,93 1833 12.5 208 1.7 9,7 50
00" ROOETIR,S 11 37¢B2% =12 56428 11 35,675 =13 8427 A461 =2,63 3494 18.30 I2.8 2048 42.6 9,8 &4
oD : 2485739,5 11 38:053 -1 1.00 11 390 R99 =13 13,04 #e61 ~3.,02 3.9% 18,28 12.8 204 8348 9,5 T8
o0 2446740.5 11 3be26f =13 5,784 11 40,113 =13 1778 Ae61 =3,81 3096 18025 128 20.4 44,3 10,1 92
' el 2065T781,5 11 3:eATD =13 .1C.86 11 40,317 =13 22,50 A¢61 «3.79 3497 18423 12.9 20.4 45,2 10,2 106
o0 . 2846742.% 11 S‘FA“I =13 18915 11 80.510 ~13 27,20 Sl =016 3,98 18,21 1249 20,4 05,1 103 139 _
o0 28867435 11 38,885 ~13 19,82 11 400693 =13 31,88 Ae60 ~4,53 3.9% 18¢19 12.9 20.0 47.0 10,5 132
oG 280678805 311 39,017 «13 28,87 11 80,86 =13 36593 0060 ~4,90 4,00 18.17 1249 200 47.5 10.6 104
o0 2846TA5.5 11 3%, 178 ~-13 28,09 11 ’1.027 ~13 41,15 8,60 =5,26 4.01 I8 129 20,4 4807 10,7 158
0 2446TR6.5 11 39,327 =13 33,69 11 81,177 ~13 45,74 4,59 «5.61 4,02 18,12 12.9 200‘ 496 10.8 162
oF 2886T787.5 11 39,867 =13 38,2% 11 i031.31% ~13 S0.31 405? «5.56, 403 18410 12,9 gﬂd 5045 109 162
o0 28867A5,5 11 35.598 ~13 82,79 11 414845 =13 50,85 4,59 =6.,30 .08 18,08 212.:9 20ud 51,5 110 154
oD 26867589,5 11 39,711 ~1J 47,29 11 “01.561, =13 59,36 W8.%8 5,63 Q.Q& 1805 1249 2040 . 52.4 11.1 144
«0  2886750,% 11 39,81%V-17 51677 11 410667 =18 3,88 A,58 ~6,96 4,06 18403 12.9 20%% 5343 1102 133
a0 288675105 11 3€,908 =13 56621 11 1760 =184 B.28 457 «7.29 4,08 18,01 129 20.5~54,2 11,3} 122
o0 28485752,5 11 35,989 ~14 052 11 81882 <14 12,70 4,57 «7,60 809 17.99 12,9 205 55.3 11.0 110
a0 2046T7T53.5 11 &0,05F «14 5,00 11 10911 ~18 17687 8057 ~T7e92 4010 17697 1269 2069 5600 115 &9
o0 2886754.5 11 406,115 ~14 9,34 11 16969 =184 21,82 4656 =822 4011 17.94 12,9 20,5 57.0 11.58 88
o0 244679%.5 11 40,160 ~14 13,60 11 42,013 =14 25,72 W56 ~-8e52 #,12 17092 13.0 20,5 57.% 11.7 76
o0 24486756.5 11 40,192 =14 17,91 11 200’6 =18 29,959 8,55 =8,82 413 17.90 13.0 205 58,8 11.8 65
oD 2448757.% 11 40,211 ~14 22,13 11 2: 065 =18 38,22 4e55 ~9,10 814 17,88 13,0 20,5 59.8 11,9 59 ‘
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. Table B-2 (contd). v b o N -
! s - < ,'.4
L . ! ;. . A . A
"YR MN DY, HR 1.D. R.A. (1850.0) DEC . R.A (APPN] DEC. DELTA DELDOT . R RDOYE TMAG NMAG THETA BETA MOON
, - ' : ‘ -
1186 11 2 o 2“675805 li 400217 ~14 2&.32 1‘1—.20'012 «-14 38,40 4,59 "9.38 4.15 17‘66 13.0 20.5 60'7 32.0 ‘3
© 3906 11 25 .0 Z496759.5 11 40,210 =14 3046 11 42,066 ~14 82055 4,53 «9,65 416 17.88 13.0 20.5 61.7 1241 ~32
19864 11 26 o8 2486760.5 11 404190 =14 34,56 11 42,046 =14 46465 N353 =9e92 4017 17.81 13.0 20.5 £2.6' 121 22°
1966 11 27 ' o0 2%46761.5° 11 40.15¢ ~14 38261 11 42,713 14 50470 4052 =10.18 4e18 17479 1NO 205 63.6 122 17
, 3986 11 28, o0 ,2446762.5 11 40109 =38 42,62 11 41,966 =14 S0,71 4,52 ~10.43 4,19 17.77 13.0 205 6%.5 12.3 420
‘1986 31 gq o0 2046763,5 11 40.04F -14 46557 11 4145905 -14 59,60 4,81 -10.67 4.20 17075 13.0 20.5" 65.5 123
‘49686 11-) o 208676048 11 39,973 <14 50,48 11 410830 ~15 258 AeS50 ~10e91 4421 17473 1340 205 6605 124 42
1986 12 1 [e0 26046765,% 13, 39.684 S18750,38 11 410782 =15 6000 4,850 «311.13 4,72 17.71 13ag/ga.s 67.4 12,5 56
C18p¢° 1202 ,.u 204676645 11 39,761 <14 58,18 11 414639 ~45°10.2% #£§49 11,35 8,23 17.69 139 20.5 68.8 32.5 T0
) 12 3 40 2446747.5 11 39.662 =15 1669 .11 410521 =15 1399 449 =11256 4,24 17.87 13.0 20.%3 694 12.6 85
1986 12 - o0’ u2 KTHE.S 1T 39,530 «1% 5¢57 13 41,389 -18 17068 - 4448 =11476 . 4425 1765 13.0 205 70.8 126 89
1986 4@ S o0 243676%9.5 11 39,382 -15 ‘9,20 11 214202 =15 21432 4,07 “11%98  4.26 17463 130 205  Ti.¢ 1247 3113
C 1986 12 .- ¢ »0 2~as710 5 11 35.220 «15.12,77 ), 11 041,090 =15 24,89 4046 “12,32 4,27 17461 1340 20.5 72.3 12.7 127 7
L1986 12 T . .0 ?‘Qﬁ??}.s 11 32,0802 -1% 16,207 11 #0.562, =18 28e40 8046 ~12029" 4,287 17458 13.0 20.5 73.3 12.T 140
i§955,32 [ o0 24~srrc.5 11 34849 =15 19,72 11 40,710 ~15 31.84 4,45 “12e%5 4429 17.56 13,0 20.5 74.3 12.8 152,
966 12,9 w0 204677345 11 38.641 =35.23.18. 13 406502 =19 35,27 a,e4 ;12.50 4.30 17.56 13,0 20.5 , 75,3 12.8 160
1«55 12 10, TeB 206F774,5 11 3,417 =1 260816 11 406279 ~15 3853 A0k ¥12,.78. 4,31 ‘17652 13.0,20.5" 7643 128 316
198612 13 o0 26867755 11 3te17F =15 29,65 11 40,039 ~15 41,7 4.0;§~12.a7 "We32 17450 13.1° 2065 TT7e3 128 156
1986 12 12 .07 2e46776.57 11 37.923 =33 32487 1159780 =15 44,94 4,02 512,99 4,33 17.48 133 205 78.4 12,9714
C39R6 12 13 .0 248677745 11 3T.652 ~15 35,92 11 39,514 =15 48.08 4.4} =13:10 4,38 17,46 13,1 2005 _ 79.4 12,9 135
986 12 14 ‘a0 20067788 11 37.56§ =15 38,96 11 394227 =15 51,06 4.41 -13.§ X 8035 1T7e48 13.1 20.5 BRO.4 12.9 129
1966 12 15 .0 2068779, 11 37206F =17 41489 511 38,925 ~15 54,01 4.09.-13.295 ¢.36 17.42 13.1 205 B1e.¢ 12,9 113
L1986 12 3¢ o0 206678045 11 36,794, ~1% 00,75 11 38,606 =15 S6e88 4039 ~13,37 4.37 17400 13,1 20.5 B82.4 12,9 102
1886 12 17 0 244678143 11 36e40¢ =15 47658 11.38,271 ~1%5 59,67 4038 =13.40 4,38 17433 13.3 20.5 83.5 12.5 93
(3986 12 18 50_ 2436782.5 11 38,057 =1% 50625 11 37,820 “16 238 4,38 ~13.50 4039 17436 13l 205 B85 1249 ll;
1986 12 19 - o0 2646T83.5 11 35,6FF ~15 52,88 11 37,552 =16 5.01- 4037 13,55 “4,00 17435 1341 20,5 85,5 129
MBRE 12 207, o0 20467885 11 35.308 =15 55,41 11 370167 ~16 T7e55 4036 ~13e59 .41 ‘17433 13.1 20e5 B86.6 12494 57
1986 12 21 ol 2086785.,5 11 34,902.215 S7.R7 - 11 366766 “16 1000 8035 =13.62 4,82 17631 1301 20.5 B7¢6 12.8 46
1986 12 22° o0 28486TPE.S 11° 34,854 -w1( «23. 11 J6e 348 ~16 12,36 4034 ~13,64 4.03 1729 13.1 20,5 38.7120 3%
1886 12 23 ol 2486TPT7.5 11 34,049 =16 250 11 35,913 =16 14,63 4034 «13.690 4.40 17,27 13.1 2065 '89.7.125 26
1986 12 24 o0 208678P05 11 33.%%97¢~16 446F- 11 35,461 =165 16.R1 4033 -=13.68 445 17,25 13.1 205 9048 12e is
"1986 12 2% .0 2006789,5 11 33.52f -is 6475 13 386992 ~16 1R.89 4032 =13.62 4,46 17423 13,1 20e5 5148 1247 20
1986 12 le e 2046T790,5 1) JiebAZ =16 BaTH 11 34,506 =16 20,87, 4:3]1 ~13.60 ' 4,47 17.21 13.1 205 92.9 12.7 27
1986 12 27 .0 2486791.5 11 32.13@ =18 10,62 11 34,003 =16 22675 4030 =13.%6 4,48 17.19 131 205 94.0 12.6 32
1986 12 28 e 2046772.5 11 31.61° =16 12,40 11 33483 ~16 20,83 4030 «13.50 .49 17.17 13¢1 205 95.1 12.6 51
"1986 12 29 o0 2046753.% 11 31.,0682%«36 19,07 11 320945 =16 26421 4o J3.04 4,50 17.15 13.1 20,5 9501 12% 65
19F6 12 30 o0 MMYETO8.5 11 30.527 *!_615.64 11 32,371 ~16 2778 8,28 “13.35 .51 17.48 13.1 20e5 9742 125 79
1986 12 31 o7 .2046795,5 11 29,€5¢ =36 17,10 11 31,819 =16 29,23 8027 #1327 4452 17a12 1341 2065 9843 12.4 90
1987 1 g oG 2446796.5 11 29,366 =15 18,44 11 314230 ~16 30,58 8,27 ~13.17 4.53 17.10 15.1 20.5 99,4 12.4 103
1987 1 2 o0 2886787.5 11 28.760 ~16 19.67 11 304624 =16 31,81 4026 ~13.05 4,584 17.08 1341 20.5 100s% 12.3 £23
1887 "1 3, 07 284679F,5 11 2&.13¢ $1€ 20079 11 300000 =316 32.93 4025 12,92 4.55 17406 131} 205 102e5 1242 135
19RT 1 4 - .0 ZA0RT799.5 11 $7.8° "~16 21,78 11 296340 .=16 33:92 4024 <12.78 4.56, 17.08 13e1 20,5 102.6/12.1 148
L3987 3 's +0 ,2086800,5 11 264630 =16 22466 11 2R, 702 =16 34480 4.24 =12,62 4,57 «17602 13¢1 2045 103+7 12+.1 187 -
1987 3t 8¢ o0 20868015 11,26.164 ~1€ 23002 11 280027 =16 35055 4423 =126.95 4,58 17001 I3.1 20.5 100.8 12.0 160
J98N 1 7 e 07 24868025 11 25,473 =16 24,05 11 27,336 -15‘36.18 8022 212,27 . 4459 16499 1322°20.5 1059 13.9 155
198'1 1' 8 o O 248680345 114’.‘.765 =16 24,55 11 264628 ~15 g 2] =12,0 .060 !ﬁgq'f 3.2 2065 107.0 11.8 3188
(1987 1 9 .0 2046808.5. 11 28,041 ~16,24,93 11 25,906 ~16 37. 6 8021 ~13.87 4,61 '16e95 1342 2045 108e1 117 135
™er 1 10 o0 26446805.5 11 23,300 ~16 2%5.18 11 256163 ~16 3731 8020 ~11466 4662 16693 o2 205 109e¢3'11.6 12¢
1987 1 M 20 2444806.5° 11 20.547 «1f 25.30 11 26.406 ~16 37643 4019 ~11.43 4063 16492 1322005 1104 11a5 133
£987 -1 12 o0 k44GAOT.S 11 21,770 =1€ 25,29 11 23,632 ~16 37.41 8019 =11o18 4464 16490 1342 20.5 1115 11.6 102
CI9RT 1 13 0 o0 264680P.5 1] 20.981 “16 25618 11 22,843 ~16 37026 9¢18 ~10693 4.65 16488 13,2 205 112.6 11.3 91
1987 1 184 o0 .244680°%5 11 ‘n.xre =16 24486 13 220038 =16 36.98 9.1B ~10.66 #e66 16e86™ 1302 2045 113.7 111 79
3987 1 15 .0 Z46RIT.S 11019.3%6 ~16 24.48 11 21.218 -16 36.55 4017.~10,38 4,67 16484 13.2 20.5 10,8 11,0 B8
1987  16% o0 208ERIIWS 11 1P.520 ~16 230 33200382 ~16 35.99 4415 10009 4,680 16483 13,2 205 1160 10.9 57
1987 17 ot " 2ee88172.5 11 17.665 =16 23.§§::sxA19.530 “16 35029 4016 "=9.79 4,69 +B1 1342 20.5 1174] 1048 46
‘987 1 xs Te@  2046813.5 11-1€.803 -1 22.95 11 1B 664 =16 34.45 4215 ~9,47 .70 ii.ws 13¢2 20a6 11842 10.6 3%
. S - * . '6 . o
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= 5 ' ~ * *
Y.R MN DY HR 21 RA. (1950.0] DEC R.A. {APPN) DEC. DELTA DELDOT R RDOT TMAG NMAG THETA BETA MOON
:" . .'.- + . ’ VV, ] . N R .
‘s 987 119 o0 240§bf{t} 11 154927 =16 21436 11 L7783 =106 33.86. 4015 =9,18 4,71 16,77 13.2 206 1193 10.5 27
1987 1 20 oD 2448815.5 11 15,027 =16 20.24 11, 164883 -16 32,32 .14 -8.80 4.72 16.76 13.2 20.6 120.4 10,4 21
1987 12t of 284881645 11 18,115 =16 18.97 1} 15,578 =16 31,05 4214 ~=B8e45 4,73 16678 13,2 2046 §21.6 1002 22
1887 1 22 o0 ZAALBITSES 11 134196 ~1C §7e55 11 15,055 «16 29,62 Wo13 ~8.09 474 16472 13.2 206 122.7 1041 29
“1987 1 23 ol 24468185 11 12,259 =16 1598 11 14,115 ~16 28409 #.13 «T7o71 4,75 1670 13.2 206 123,68 ' 9.9 38
1987 1 2e o0 ZAMER1ITS 11 11310 =156 14027 11 130368 16 2623 8,12 =732 0.76 16.69 13¢2 206 1249 9.8 54
1987 1 2% of P0RBHZ0.H 11 10,387 ~16 1280 11 12,205 «16 24,85 12 =692 4.T6 1667 1302 2006 12641 9e6 &8
~1957- l 26’ ol 2‘%5521.5 11 Q.372 '1‘ 30.33 fl 11-229 "5 22-‘3 00!1 '5051 ‘011 15065 13-2 20.6 !2702. 9.5 13.
1847 1 27 ol 2"6?22%5 i1 “.Sﬁﬁ -1b. Re22 .11 10,282 «16 20.26 4.13 «Se08 #7868 16468 13,2 2006 128,3 9.3 92
19687 1 IR of 2845821,5 11 T.38F =186 5690 11 92242 «16 1793 4011 ~5468% 4,79 16462 132 2046 129.4 1 106
1987 1 23 o0 2095828,5 11  6.374 =16 Je42 11 R,2I} ~16 1545 4,10 5,19 4,80 16460 13,2 20.6 13046 90 120
L A%87 1 30 oG 2005662545 11 D.35% ~16 eBO 313 Te209 =186 12482 Aaid =873 8,81 16,59 13.2 2066 13147 8.8 134
19&2 1 31 W0 2846P 26,9 11 40320 ~-31% SR, 02 11 6e 176 =16 10,03 4010 ~§026 4.82 1697 1303 20 132.8 Q(& 146
1987 Py 1 Py CRARF 2TeS 11 YL2TP =15 55,09 11 5133 =16 Te0® 4,10 =3.77 W83 55 13.3 20, L Y] 8.5 A5S
qugf 2 2 o 2868265 11 L e22¢ ~-15 52.012 i1 4,081 =16 4,00 8,09 ~3,2%8 4,84 58 13,3 2046 135.0 8.3 188
188y 2 13 o0 244E82°,5 11 1165 ~1% AP,TE 11 3Je020 ~18 o776 800F <«2.77T 4,85 6452 13.3 20.6 13601 8.1 152
1987 2 & el 2846HI0eS 11 L09 =15 45,39 <11 1.9%C =15 S7.36 4,09 =2.26 #4.86 Ge50 1303 2046 137.2¢ To¥ 143
IOET 2 5 o0 26445A31.5% 10 “Q.01F -15 41,86 . 11 eFT2 =15 S3.82 4.09 ~1,74 #.87 16449 13.3 2046 138.,3 T&7 132
tﬁﬂﬂ’.z (3 o0 264583265 10574533 ~18 38418 310/ S5.T66 =15 S0.12 8,09 =1,20 4,83 16.47 13,3'20.6 139,3 7.6 121
)&61 2 7 00, 2046833,5% 1C 55.541 =15 34,35 1 Sha.5% ~15 46028 408 =66 489 1&..5 13-3 2066 140.4 7.. 110
3987 2 ¢ ol 244683845 10 55,743 =1E 30.37 X§ 57.595 =15 42.29 4609 “o11 4290 1688 1303 2046 1481,5 Te2 99
1987 2 9 ol C88RRS5,5 10 54,637 =1f 25,25 1D 884451 ~15 38.16 4.09 o880 8,91 16,82 33,3 20.6 142.,5 7.0 88
£987 "2 10 o0 2446P3E.% 10 53.527 -1% 21,99 10 55,370 ~15 33.88 4.09 1eD1 8,92 16490 13,3 206 1843.5 68 76 -
1887 2 11 o0 2846HYITeS 10 S2.814 ~1% 17.58 1 £4e26% *15 29.86 4409 158 4493 16035 13.3 2046 144,86 607 65
i9ﬂ7. 2 12 00 ?‘.5853.5 JC 5&02“5 'l5 13;03 l‘ 5301‘5 '15 2‘090 4.09 2;15 ’09‘ 15037 1303 2006 1‘506 ‘05 ,SQ
C1987 2 13 ol 2445839,5 10 504172 =1% Be3% 10 52,023 <15 20.20 4.09 270, 495 16436 13.3 206 10646 623 44
1887 - 2 1» ol 203684065 310 8%087 =1% 353 10 50.857 ~15 1537 4009 533 4.96 16348 13.3 206 14T.5 6.1 36
987 2 15 o0 248588165 1L #7.%18 ~18 SP.SR 10 49,768 15 10,40 4,10 3693 4.96 16032 1343 2046 148.5 60 26
987 2 16 ol 2485F82.5 10 4R e7R7 =14 S3.89 10 W8,636 =15 5,30 4,10 4e53 4,97 1631 13.4 2046 149.4 5.8 22
19RT 2 17 o0 2846RA3e% 10 AS.655 ~14 40,28 10 47.504 =15 o077 4010 -Se14 4098 16.29 13.4 2007 150.3 5.6 25
1887 2 IR o0 2406R 085 10 40,522 ~14 42,93 10 46,370 ~18 54,71 8e10 5076 4639 16428 13.8 207 1'51,2 Se8 33
1987 2 19 of 208688%e5 AL 93,38k =18 37,47 10 45,236 ~16 43,23 4,12 638 5,00 164258 13.4 20.7 152.,0 5¢3 &%
19870 2 20 ' <0 2446R&F.5 10 42,255 =14 31,88 10 44,102 -14 83,62 4.M Te00 Sell 16428 13,4 207 152.9 BS.2 S5
1987 2 2% o0 283688705 3D 416122 =18 26,17 10 42,969 =18 37,90 4,12 Te63 5002 1623 1308 2047 1536 SHo0 68,
1987 2 22 o0 2806A8PS 10 32,990 ~18 20435 10-81.8137 ~14 32,06 4,12 Be2H 503 156021 13.4 207 154,08 4,9 81
1987 2 o 2985845.5 10 IA.H61 18 18,82 10 #0.708%-14 26411 413 o950 5.08 16620 13.4 207 155,1 47 94
1887 2 2 W0 2486850e5 10 37.733 =14 He3T 10 39,670 -14 20,05 H.13 950 5.05 16418 134 20.7 155.7 4e6 108°
1987 2 25\ 0 ZAMGRS51.5 10 36605 =18 2,22 10 380456 ~14 13,88 418 10419 5.06 16617 13.% 2047 156.3 405 121
1987 2 2 el 2986R%52.5 1D 35.8RF =13 55,37 10 37.335 ~1& 7,61 4.14 10683 5e07 16013 13.4 2067 15629 4.4 134
1987 2 27. -0 2886P53.45 10 24.371 ~13 4%.62 10 360218 ~'108 1028 4015 31448 5.08 N6.14 13.4 207 15704 A3 146
1987 2 2R' o0 24%685445 10 33,260 =13 #43e18 40 35.106 =13 54.78 84.16 12613 509 16612 13,5 20,7 157.8 8.2 154
1987 3 1} o0 288688745 1€ 326157 ~13 3Ge68 10 334999 =13 48,22 8,16 12,79 5410 16611 13,5 2067 158,1 4.2 156
1987 3 2. o0 2846RSES 10 31,052 =13 30.02 10 326857 =13 41,58 4,17 13,84 5,11 16409 13,53 207 158.4 4.1 150
1987 3 3 o F2AGERETeS 10 2%.0%7 =13 23,31 10 314803 13 34,85 4+18 14,09 Sell 1608 13e5 20e7 158.6 4.0 140
1987 3 & 0 24RRBER.S 1C 26.870 =13 16453 30 30,715 =13 28,05 4¢19 14,74 5012 16406 13,5 2008 156.8 4.0 129
i98r 3 5 ‘ 28046859,5 10 °2TTHS =13 9,67 10 29.634 =13 21,17 4,20 15.39 "~ 513 16.04 13.5 20.8 1%8.9 .0 118
1987 3 [ o0 28463605 10 264717 ~-13 2,758 10 2852 <13 14,23 §.20 1604 Se148 16.03 13.% 20.8 358.9 4.0 106
1987 3 7 o0 28868615 10 25653 =12 5576 10 27498 =13 :7¢21 4.21 16468 5¢15" 16,01 1305 208 158.8 4.0 95
1987 3 8 ol CAREBE2e%5 10 284598 =12 48,71 10 264483 ~13 o3 4,22 1Te33 5,16 16.00 13.5 20.8 198,56 4.0 8¢
. 1987 s 9 o0 AM6B863e8 10 23.5%2 ~12 81,60 10 25,397 =12 53-02 8e23 1797 S417 15.99 13,6 208 158.4 &1 T2
1987 3 ¢ ol A46RARLS 10 22.516 =12 34,44 10 24,361 -12 45.84 8026 §8.61 5,18 15,97 1346 20e8,158.1 4.1 61
1987 3 11 o8 RALBESeS 10 2104858 =12 27623 10 236334 =12 38,61 4:26 19.28 5,19 15.96 13e6 208 157.7 402 S1
1987 3 12 ] MAERE6.5 10 20,474 ~12-19,98 10 22.319 =12 31,34 4.27 19,87 5.20 15.94 13,6 2048 157.3 8.2 o1
1987 313 o0 - 2886RETeS 10 1956469 =12 12,69 10 21318 =312 28003 4.28 20450 Se21 15.93 13e6 208 156.8 43 31
1987 3 18 . of 244666Re5 10 1R.476 =12 537 10 20.321 432 16068 8,29 21412 5.22 1591 1346 208 1563 4ed 2%
1987 3 15 o0 208686%5 10 17.09% -11 58,01 10 19339 ~12 930 #e30 21,73 5023 15.90 136 20.9 1557 4.5 23
, - . -
. .
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Table B-2 (coatd)
YR MN DY HR 1D, « RA. (1950.0) DEC. R.A. (APPN) DEC. DELTA DEIDOT- R. ROOT TMAG NMAG THETA BETA MOON
' - t. - = — ~
1987 3 16 o0 284B8 70,5 1IC 0328 =11 50,67 10-18.36% =12 1,90 8.32 22435 %5423 15,88 13%.6 20,9 155.1 &,6 28
1987 - 3 17. o0 2446F71.% 10 15.567 ~11 83,23 . 10 174912 ~11 S8.48 4033 22,95 5.28 19.87 13¢6 2049 1564.4 a.T 37
1%87 3 18 of 2498R72.5 1€ 14,622 ~11 3%.R1 190 16.%7 “11 4704 4034 23,56 5425 15485 137 2049 153.7 4.8 48
IS8T 3 18 o0 I646RTI.5 10 13.690 ~11 2F.38 10 15,535 -11 39,56 4436 28415 %,.26 1586 13.7 20.9 152.9 4.9 60
1987 } 20 o0 28368745 10 12,771 =11 20.93. 10 18,616 -11 32,11 ‘.371 28,78 5,27 15482 13.7 209 152,2 %.1 " 713
T3987 0§ 2% o0 248EBTS5.%5 10 11.86% ~11 13,88 10 13,711 ~11 28060 4,387 25.33 5,28 15,81 13,7 20+9 1513 5.2 8¢
19er s 22 o0 28458765 10°1Ce%T70 =11 6402 10 12,819 «11 17617 8480 2591 S5.29 15.80 13.7 209 1505 S¢3 99
1947 3 23 o0 2646RB77e5 10 10.09€ ~10 5857 10 130942 ~11 S9.70 8441 26.48 530 15.78 1347 2069 189.7 S.5°112
1887 3 2 o0 2..5378.5(10 Ne232 ~10 5312 10 114079 =~33 2023 4483  27.0% 5,31 1%.77 13.7 2160 14848 Se6 3128
1987 8 2= o ?.‘597"-5'15 ReX8X <10 8369 10 10.230 =10 S580e77 Q.48 27.61 5,32 1575 138 21.0 147.95 5.7 337
1987 3 26 o0 ZA4EER0S L T.947 =1(C 36.26 10 9,396 =10 8732 8,46 28.18 Se33 15474 13,8 2140 147.0 %9 3188
1987 3 27 o0 2846RPL.S 1D CeTAT =10 28,85 10 feD76 =10 39,89 4048 28, 7% Sela ‘15.12 13,.8 2140 148.0 6.0 155
1987 3 28 «0 Z248£882.5 Rg Del2% =10 23.88 10 Te772 «10 32.48 4.50 29025 5.38 15,71 13.8 21,0 2451 6.3 18%
1987 3 25 o0 20868515 1} , Fe13T =10 14409 10 6e9H3 =10 25,10 4,51 29.78 %.35 15.70 348 2100 168,1 6.3 148
1927 3 30 o0 JOABEB4eS 10 8,361 =10 “6e76 10 6e209 =10 1774 .;53i 3030 Se36 15.&;{#3.8 210 143.2 604 138
“ 1987 3 1 e 2M4BEHSES 1P TURO0X = 9 59,45 ,%0 Se851 «10 1081 4455 30681 5437 15667 1308 210 142+2 6% 137
3981 & 1 o0 J8AFABES 10 2.,R6( « ¥ 52,18 10 & 709 =10 3012 8,57 31631 538 15.65 138 2161 101,22 6.7 115‘
1967 o ol 2%4685HT.5 i¢ 24124 = 9 88,94 kﬁ JeS82 "= 9 55,88 458 31,80 5.39 15!6. 139 2161 14062608 104
1887 & 3 a0 24868RE.S 10 16823 = 5 37475 10 3.272 = 9 48,65 4,460 32629 500 15.63 13.9 23«1 139,2 5-9! 82
- 3987 . & o ol ' 288ERBR,H ‘10 2T2F = 9 30,59 10 2,577 ~ 9 41,48 %052 J32.76 Se81 1%.61 13.9 211 1382 Tl #1
1987 &4 & o 0 a'qﬁﬁ9005 10 088 =~ G 23,49 10 14898 = 9 34,36 4,64 33022 582 15,60 13.9 2141 137.2 T2 &9
18R7 & ¢ o0 2‘%6{?1.5 S 5q038§ = 5 18.88 10 1.236 = 9 27,29 #.66 3368 He43 15.59 13.9 21,1 136.2 Te3 59
1987 ‘& 7 o0 2488A9P,5 & %y ,726 . © Fes 3 « 10 e ~ 9 20,27 068 30012 Se%3 1557 13.9 2101 13%.2 15 48
1987 & 8 ol Z84L8°T,8 © 55,104 « & 2,49 9 59,955 « 9 315,30 470 38,56 He44 15.56 14,0 21e1 130,2 7.6 358 °
1987 & % ol 28468394.,5 9 57.49& - B 55.%9 9 590345 = T 5480 8,72 30,98 5,45 15,54 1640 212 133,1 7.7 29
1987 ¢ 10 o0 2885885,5 9 BER9% -~ p 48,78 9 84747 - 8 5#555 878 35.39 S5.46 15,53 1840 21421321 7.8 2¢
- 3987 & 11 o0 28a8g2%¢,5 ? %64313 - & 841,99 G SBelEd = 8 SR76 A4.T76 3580 Sea7 1552 14,0 21,2 131e1 7.9, 23
1887 & 12 «0 284ERTT,H © E5 .78 - QT 35,29 9 574598 ~ 8 46.08 4,78 36519 5,48 1550 1440 21.2 130.1 8.0 L
1987 & 13 20 "2846RNQR,S 8 FhLel8F « & 28,65 9 57%9‘8 ~ 8 39.,38" 4480 36.57 5q?9 1549 14,0 21.2'}29.0 8,2 38
1987 & 18 o0 24468°9.9 © SA.6E1 ~ R 22,07 9 564518 = B 32,79 4082 36094 5350 15.48 18440 2102 128.0 .8.3 49
1987 o 15 e0 24885005 9 954,18 « P 15,57 9'55-§96'--3,26027 V.88 37,31 D651 15046 18061 2102 12760 Be# 62
" 1987 & 16 o0 . Z8459501e5 S BTLAQL = P G,13 T 55,858 = 8 19,83 R8T 37L68 Se52 15445 14,1 21,2 1268,0 8-§ 7%
. 1987 & 17 ol ZA&46802.5 7 53.153 - & 2¢7T7 9 55007 = 8 13,85 4. P9 38‘91 552 15.84 14,1 21,3 125.0 B.6 88
1887 &4 1R o0 CA86903.5 8® B2,6R2 = T §6.48 S 54537 = 8 Tel5 4,51 3Re3Y 5.55 15.42 14,1 21,3 123.9 8.7 101
1987 & 19 o0 Z48690s,5 & 83227 - 7 50.27 9 54,0R2 « 8 092 Ae93 INET 558 15441 18,1 21.3 122.9 8.8 i1s
1987 & 20 o0 284690%5,5 © 5)a.7°%7 ~ 1 43,14 9 53.564% = 7 S4.78 4.95 38698 5455 15.600 14,1 2%1.3 121.59 8.8 127
1987 & Y o0 284690%.,5 51,363 - 7 3R.08 T 534219 =~ 7 4R,T0 40598 3929 5,58 15038 18,1 21.3 120.9 B85 239
1887 & 22 o0 2445907.5 © R0,0954 - 7 32.10 "9 B2.810 ~ 7 42,71 5,00 39,58 557 1537 14.2 2143 119,59 9.0 150
1987 & 23 ‘o' 2406908.,5 5 S0.561 ~ 7 26.20 9 52817 « T 36480 5,02 3%.87 558 }5-35 14,2 213 11848 9.1 156
1987 & 2% e 0 244¢80°,5 & S0,182 - 7 2q.53 9 £2.030 - 7 30.97_ Se 05 40418 5,59 15,35 ‘14,2 2108 1178 9.2 158
+1987 & 2% e 2A86S1Ce% © 8G,H19 = 7 14455 9 1677 -~ 7 25,22 Se07 40081 5,60 1533 1862 214 11648 G2 149
1987 & 28 o0 c4a5911.5 7 49,47 ~ 7 94,00 9 51329 = T 19.56 Se09 40,66 5460 15.32 1002 2148 115.8 9.3 138
1987 & 27 o0 24869125 @ 49,138 - 7 "3eA3 3 °50.9%96 = 7 13.99 512 80691 ‘éoﬁl 15.51 x‘.2m?1-. 118.8 9.4 127
1987 & 28 o0 24388155 © MF,R20 + 6 5795 T 50679 = T 850 5018 81el8 5,562 1529 14,5 fer 113.8 9Se4 115
1987 & 29 o0 284869148.5 9 38.517 ~ 6 52.56 T 50376 = 1T 3,09 5.16 41,36 5,63 1528 10,3 21.4 112.8 9,5 103 .
1987 8 30 40 2646915,5 6 WR,I28 - 6 8Te25 9 50,087 ~ 6 ST.TB 5,19 41.57 5.64° 15,27 14.3 21.4 111.8 9.5 92
1987 S5 ) o0 2885916,5 S 8T.958 < 6 42,03 9 43,813 = 6 52¢55 5021 81e78 S465 15426 14,3 21,4 11048 9.6 80
1987 s 2 o0 Z846917.% 9 47.69% = & 36090 9 49,554 « 6 4T} Se 24 .1-?7 Se66 .15424 10.3 21,5 10948 T<6 &9
1987 5 3 o0 2846918.5 Y #T.88F - & 31.06 T 494308 ~ 6 42.37 5026 H2,18 S5.67 15«23 16.3 21.5 108.8 rYAES-11
I9R7 &5 & o0 24486919,5 © 47,21¢ - & 28491 T A9.077 = 6 37.81 528 842e31 5.67 15622 14.3 21.5 1078 Fe¢7 48
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