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5 ABSTRACT
f;” A comparison of the positions and proper motions of the SAO Star Catalog
% with new observations in the region of the south celestial pole indicates that
:E the SAO data appear to contain systematic deviations that are source depen-
I dent. Data are tabulated for the epoch 1950.0.
g | RESUME

Une comparaison entre les positions et propres mouvements du
Catalogue d'Etoiles du SADO et les observations nouvelles dans la
région du pole celeste sud montre que les donnees du SAO semblent
comporter des deviations systematiques qui dépendent de la sour-

ce. Les donneées sont disposéas en forme de table pour 1'€poque

1950.0.
KOHCTIEKT

CpaBHeHVe IMOJIOXeHUI M HamjlexXaluX CKOpocTell 3Be3IHOTD
karanora CAO ¢ HOBHMUM HAO6NWIEHUAMU B OOJIACTU WKHOTO HeGEeCHOTro
rnonwca ykas3nEBaeT Ha TOo uTo maHHwe CAO KaxeTCHA COHEPXYyT CUCTe-
MaTrueCKue OTKIOHEeHNA, ABIANUUECH IABUCHAWNUMY OT UCTOUHMKAE.
PacnonoxeHn B Bule Talbjul naHHHe 3a nepuonm 1950.0.
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COMPARISON OF THE SAO STAR CATALOG
WITH CAPE CATALOGUES FROM -64* TO -90°

K. Haramundanis

To improve the coverage and increase the accuracy of its Star Catalog
(Staff, Smithsonian Astrophysical Observatory, 1966) in the sky south of -64°, the
Smithsonian Astrophysical Observatory acquired the latest catalogs prepared
by the Cape Observatory (1966, 1968). The Cape Catalogue for the region
-64° to -80° was obtained on magnetic tape from the U.S. Naval Observatory,

and that for the region -80° to -90°, on microfilm from the Cape Observatory.

Both the Cape Catalogues were '"approximately in the system of the FK 3"
(Cape Observatory, 1966) when acquired. We reduced them to the system of
the FK 4 by using the tables given in the latter (Fricke and Kopff, 1963) at
epoch 1950.0. We then prepared comparison data lists using the Smithsonian
Astrophysical Observatory Catalog (SAOC); each contained stars from one of
the following catalogs: Melbourne 4 (Me 4), the Albany General Catalogue (GC),
Cape Annals volume 20 (Cape 20), and the FK 4. Altogether, 4672 stars from
the various catalogs could be compared with their counterparts in the newer

Cape catalogs (see Table 1).

In the FK 4 system at epoch 1950.0, the difference between each pair of
stars was computed; and from these differences, averages and variances
were calculated for every 6 hours of right ascension and 10 degrees of declina-
tion. From these computations, the data in Tables 2 to 5 were prepared. To
illustrate the existing systematic deviations, Figures 1 to 6 show polygons for
each area. These results seem to confirm the suggestion of Scott and Smith
(1967) that positional errors in the SAOC are source dependent.

This work was supported in part by grant L\IER 09-015-002 from the National

Aeronautics and Space Administration,
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We selected zones that seemed most aporopriate for the computation of
the tabular material. Data in the tables are given to 0!'01, and i1 the figures,
to 1''. The variance in right ascension (a) for the solution for each area is

computed from the formula

2. (Aq, - Za)?
var = Z n(n-1) ’
i=]

where Aa is the mean of all the differences (SAOC — Cape) in the area, Au.l is
the difference for each i (star), and n is the number of stars in the zone. A
similar formula applies for the other parameters: declination (6), proper
motion in r.zht ascension (u), and proper motion in declination (4'). The data

for proper motion are all centennial,

Errors bars based on the standard deviations in the so.rce catalogs are
indicated in the figures. These bars represent the combined errors of both

position and proper moticn at epoch 1950.0.

The correlation of the positional systematic deviation with the deviation
in proper motion for the Me 4 catalog seems clear evidence that the effect

in this case is directly caused by the uncorrected motions.

I am indebted to Miss Jean Hsiung for her assistance in writing some of
the programs associated with this task, and to Dr. F. P. Scott for helpful

suggestions.



REFERENCES

CAPE OBSERVATORY
1966. Cape Photographic Catalogue for 1950.0, -64° to -80°.
Cape Annals, vol. 21.
1968. Cape Photographic Catalogue for 1950.0, -80° to -90°.
Received on microfilm from the Cape Observatory.
FRICKE, W., and KOPFF, A.
1963. Fourth Fundamental Catalogue. Verdff. Astron. Rechen-Inst.,
Heidelberg, No. 10, pp. 131-1133.
SCOTT, F. P., and SMITH, C. A., Jr.
1967. Comparisons of the SAO and AGK3R Star Catalogs. Unpublished.
STAFF, SMITHSONIAN ASTROPHYSICAL OBSERVATORY

1966. Smithsonian Astrophysical Observatory Star Catalog. Smithsonian
Institution, Washington, D.C.

3
|
é
i
15
21




AR
Radin LT . .

"Aluo ,£9- woay axe gz aden woajy ejeq
uorsuadse JY31a u1 uoljow sadoad [eruusjusd pue uoisu2dse jysi

yoe yt! y8 4
r 1 1 4 R

29

yoe ywl (11:] ye

9

96 - 200

TOTTR RE et e W, R M

¥ { i ¥ 1 | § L)
{ATINO ,£9-) v oW
0¢ 34w

—_—

kool "y
yoe yvl y8 ye yo2 gyt 8 ye
§ ¥ | § I | [ 4 1 | ] 1

—>JZ° on@lv v N
0234v7
T
P S Lv 4 C S
Dy
o€l Oi ~£9—

"o€L= 03 ,£9- SUOZ BY} <]
1 Ul SUOljRIAdp drjewralsAg ‘| aanSig

4oz vl @ 2

f ] 1 L}

yoe gyt s ye
| [} 1 3

140 F




. . P

Y3 J0j uolj2ur|d3p Wt uwoijow x3dos? reruudjus

96-.00

S e el el 4,7 il

»

"Ajuo ,¢9- woxy axe gz ade) woajy rieq

.-ON :c_ :Q .._N ..ON ...v. :O ...N
] T | L ¥ 1 1 L
( AINO 0£9-) b oW
02 3av>

—

(koon v
| 1 ¥ L 1 ¥ ! R
n ATINO omwlv ¥ 9N
474
3dv) T T 1T 71

3

LAY

eMNl o1 €9~

"oEL- 03 ,€£9- 2uOZ

© pU® UOIIBUIDdp Ul SUOIJRIAdp d1jewayshs ‘2 sandig

<o
1 | L} g |
P N4
-0~
.H“m.ﬂrﬂ*. 0
401
doz2




-73 TO -83°
Aa
1 1 4
Me 4
L | 1 J

Op (100y.)

007-98

L T 11
| G

L 1 i |
2h  gh gah 20h

Systematic deviations in right ascension and centennial proper
motion in right ascension for the zone -73° to -83°.

»
3
1o
_* 0 -
z
f -9
:
FK 4
‘ e L i I
2h  gh 140 20"
"o
°*'A\
| -1.0F
i
: -20bL
FK 4
L 1 i []
. 2h  gh 140 200
: Figure 3.

52 R TR MTaet il

e




[ )
\
»fﬁ R i ,
& - E ke & A P B 3 L i
- (] - o
73° 70 -83 007-96 :
A8
- i
1o T
(o]
-1.0
P S
-l -L oy
FK 4 Me 4 GC
L | | i 1 1 1 i L | ] j ¥
2 gh gh 20" 2P g g 20" 2h gh 14h 20h ,
) Ay (100y.) o
1.0 = ;‘ 4
;A

(o]
o

-1.0F 1 )
-2.0l
FK 4 Me 4 GC
L 1 ] f L 1 L ] L ! 1 J &
2h 8" iuh 20" 2" gh 1ah  20h 2" gh 1ah 20" .
T
Figure 4. Systematic deviations in declination and centennial proper motion
in declination for the zone -73° to -83°.
7




W W

5 I N D% Y, o e Mol T

K i

1

:
1
;
%

. ) ‘
~-83° TO -89°
007-96
Aa
- T
" [ [
1.0
-'_O\-
J 4
FK4 Me 4 GC
L 1 L 1 L { { | L | { i |
2h  gh gh 20h 2h  gh 14h 20h 2h  gh 140 0h
A4 (100y.)
"
1.0 -
O&. ;m
-1otL
FK 4 Me 4 GC
L 1 1 ] L [ L . | L | ] j
2h  gh 140 200 2h  gh 4h 20h 2h  gh gh 20h

Figure 5. Systematic deviations in right ascension and centennial proper
motion in right ascension for the zone -83° to -89°.
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Table 1. Number of stars from each source catalog compared
with newe st Cape catalog, center of zone of a given.

Catalog a 2h gh 142 20" >

FK 4 26 27 24 23 100
Me 4 625 568 584 598 2375
Cape 20 41 53 83 57 234
GC 459 550 503 451 1963

z' 4672
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Table 2. SAOCF.K 4 Cape.

a center 2h 8h 14h 20h var

Zone: -63° to -73°
Aa -0 -12 1 -11 16
Ad 13 13 7 25 21
Ap 11 - 5 26 2 21
Au'’ 18 -18 31 -24 121
n, 10 11 11 11 = 43

Zone: =-73° to -83°
Aa -8 8 -10 -22 21
Ad 5 - 8 6 21 21
Ap -2 18 -5 -77 484
A’ 40 38 23 -15 256
n 11 9 8 8 = 36
a

Zone: -83° to -89°
Aa -0 22 17 -36 484
Ad 11 -9 15 -2 100
Au -3 50 -6 -30 841
Ap' -30 29 -10 0 441
n 5 7 5 4 =z = 21
a
Zn 26 27 24 23 =100

*Unit = 01'01; Ap, Ap’ = centennial.
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Table 3. SAOCMe 4 — Cape.

a center Zh 8 14h 20h var

Zone: -63° to -73°
Aa -144 - 98 - 74 - 75 40
Ad 110 137 127 101 40
Ap -225 -147 -103 -132 40
Ap’ -191 -247 -199 -147 90
na 368 329 334 =z =1390

Zone: -73° to -83°
Aa -119 - 27 - 3 - 36 40
Ad 76 95 35 84 40
Ap -211 - 42 - 3 - 67 40
Ap’ -123 -172 - 42 -121 90
n, 218 204 221 203 z = 846

Zone: -83° to -89°
Aa - 93 29 91 - 93 140
Ad 45 47 79 1 50
Ap -176 70 175 -172 480
Ap’ - 77 -102 - 87 43 120
n, 39 35 29 36 Z = 139
Zna 625 568 584 598 ! = 2375

*Unit = 0Y01; Ap, Ap’ = centennial.
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Table 4. SAOCCape 20 = Cape. !

h

a center 2 8h h h

14 20 var

Zone: -63°

Aa -9 -16 7 4 10
Ad -1 -2 -17 -12 10
Ap -52 -34 13 4 90
Ap’ 23 -10 50 39 90 ¢,

R FELT X

n 41 53 83 57 Z =234

*Unit = 0101; Ap, Ay’ = centennial.
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Table 5. SAOCGC — Cape.

a center Zh 8h l4h 20h var
Zone: -63° to -73°

Aa - 22 - 32 - 28 - 22 02

Ad 34 30 4] 31 02

Ap - 48 - 6l - 14 - 20 03

Ap’ - 14 -26 -3 -2l 00

n, 251 347 349 260 z =1207
Zone: -73° to -83°

Aa - 20 - 14 - ]9 - 32 03

Abd 23 - 6 2 6 02

Ap - 27 14 - 10 - 16 04

Ap’ 6 114 54 20 19

na 173 184 131 161 z = 649
Zone: -83° to -89°

Aa 30 - 13 - 2 2 100

Ad 3 - 24 - 50 - 22 150

Ap 19 -3 - 10 - 12 130

Ap' - 4 48 72 2 360

na 35 19 23 30 == 107

Znu 459 550 503 451 T'= 1963

*Unit = 0v01; Aun, Ap’' = centennial.

14



BIOGRAPHICAL NOTE

Mrs. Haramundanis received her B.A. from Swarthmore College in
1958 and was a research assistant in the Radio Astronrmy Laboratory at the
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