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The Melbourne diameters of 51,976 stars in the Melbourne Astrographic
Catalogues —71° to —81° have been compared with the C.P.D. magnitudes.
The empirical relation & = A +B (m—8-9)-}-C(m—8-9)2 appears to be fairly
good.

INTRODUOCTION

The magnitude and diameters of stars in some of the Astrographic
Catalogues have been compared by Christie (1892), Dyson and Hollis (1900),
Turner (1905), Goyal (1958, 1960) and Goyal and Sharma (1959). In the
present paper the author has compared the Melbourne diameters of 51,976
stars with C.P.D. magnitudes in —71° to —81°. The method of investigation
is as follows.

For each plate, the stars were grouped according to C.P.D. magnitudes
lying between 7-0 and 7-2, 7-3 and 7-5, etc., with mean magnitudes 7-1, 7-4,
7-7,...> 10-6 except for —71° and —72°. The mean diameters were obtained
for each group and for each plate of each zone correct to one unit. These
were pasted on paper together with the number of stars lying in each group.
A cursory look revealed that the diameters in the magnitude group 9-2 were
lying between 12 and above 40 units. Consequently, the following five
groups were made for each zone with the help of the diameters entered in
the magnitude group 9-2 in all other zones except —71° and —72° where it
was 9:15, d <14, 15 to 19, 20 to 24, 25 to 29, and > 29. The means
for each zone were again obtained correct to the first decimal place. This
mean was multiplied by 0”25 to convert the diameters in seconds of aro.
The result so obtained to two decimal places was compared with the empirical
formula d = 4 +4B(m—8-9) +C(m—8-9)t where d is the diameter in seconds
of arc and m the magnitude on the C.P.D. scale. The least squares solution

gives the following values of 4, B, C. The errors are probable errors. The
tables have a common multiplier 1-667.
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Groups/Decl. I o m v v
A Values of 4
—1T71° 2-596 ¥ 0-004 2-938 + 0-082 3:467 +0-209 5-340 1+ 0-466
—172° 2-278 £ 0:019 3-017 £ 0-035 3-499£0-189 4-962 £ 0-226
- 173° 2-481 +0-066 2-9721+0-062 3-69510-071 4-32210-160
—T4° 2-580 % 0-0606 2-878 £0-119 3-913 1 0-061
—76° 2-689 + 0-060 2-959 £ 0-070 3-874 £ 0-038 4543 £ 0-027 50791 0-137
- 76° 2:81810:014 3:099 £ 0-015 3-804 + 0-005 4-009 +0-349
—17° 2:37910-128 2990t 0-05%_P 3-722 + 0-037 4-56110-016 5-531+0-187
—78° 3-444 +0-516 4-206 1 0-684 5046 £0-744
—79° 2:309 10:170 2-908 £ 0-100 3-625+0-113 4-375 1 0-128
- 80° 2-36210-138 2-825 1 0-150 3-69510-131
—81° 2-553+0-022 3-0251 0-030 3-69510-071
Values of B
—1-325+0-131 —1-423+0:009 —1:636+0-025 —1-901%+0-014
—1-057+0-030 —1-386%0-031 --1:670%0-004 —2-085%0-097
—1-068+0-024 —1-2671+0-103 -—1-782+0-063 — l-\286 +0-386
—1-09410-008 —1-34310-057 -—2-00110-196
—~0-7921+0-190 —1-.40810-018 —1-74310-004 —2:8641+0-567 —2-48810-024
—1-201£0-057 —1-527+0-054 —1-387+0-175 -—1-98210-034
—0-796 £ 0-188 —1-309+0-078 —1-880+0:123 —1-88010-027 —2-56910-024
—1-10710-000 —1-44410-003 —1-723+0-028
—1-235+0-078 —1-611+0-104 —1-07410-364 —1:476+0-271
—1-24710-085 —1-548+0-0867 —1-899+0-134
—1:255+0-089 —1-553 £0-069 —1-65210-015
Values of C -
0:316 +0-034 0:404 £0-038 0-338 £0-009 —0-14510-196
0-30210-026 0-299 +0-025 0:491 +0-101 0-060+0-072
0-239+0-012 0:230 +0-068 0-430 £0-064 —0-088 £0-161
0-21410-028 0-294 10:029 0-5633 +0-126
0-045+0-130 0-336 £ 0-003 0-28910-021 0-801 £0:3756 0-666+0-150
0-234+0-016 0-376 £0-021 0:2081+0-070 0-799+0-374 .
0-183+0-046 0-28310:0385 0-476 £0-092 0-240 1 0-036 0:0671+0-150
0-270 + 0-006 0-396 4 0-033 0-315+0-0056
0-391 4 0-079 0-463 £0-074 —0-125610:271 0:306 £0-077
0:37010-066 0-394+0-032 0-29910-015 »
0:294 +0-021 0-280 £ 0-037 0-313 +£0-007

The mean formula for each group appears to be
Group I d = (2:690%0-104)+ (— 1107 £ 0-080)(m—8-9)+ (0-260 £ 0-042)(m —8-9)

Group II = (30741 0-127)(— 1438 £ 0-054)(m — 8-9) +(0-341 £ 0-036)(m — 8-9)2
Group III = (3:812 £ 0-162)+(—1-677+ 0.103)(m —8:9)+(0-324 £ 0-162)(m — 8-9)2
Group IV = (4588 % 0-194)-(~ 1-926 £ 0-199)(m — 8:9) +(0-179 1 0-185)(m —8-9)
Group V = (58054 0-137)+ (—2-528 +0-024)(m — 8-8)+(0-306 % 0-150)(m — 8:9)2

DisoossioN

These formulae reveal that the values of 4 increase from group to group
which is otherwise obvious, too, The values of B increase to take care of the
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increasing values of 4. The values of C, the curvature term, are sufficiently
constant. The number of stars in the solution of groups IV and V together
is about 4-7 per cent. Therefore, very much weight could not be attached
to the formula in groups IV and V. Furthermore, without any loss of gene-
rality it can be assumed that 5 per cent stars lie on the edge of the plates where
the diameter measurements can be greatly affected by errors of systematic
nature chiefly due to the elongated images where it becomes difficult to locate
the density centre of the image correctly. Consequently, rejecting the possi-
bility of the formula in groups IV and V to be of any use we can safely say
that the formulae given in the first three groups could be considered to
represent nearly the true state of affairs permissible within the statistical
methods. The composite mean formula for all the zones together can be
easily found from the table of 4, B, C.
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