Universiteit

4 Leiden
The Netherlands

A mean relation between magnitude and galvanometer reading in

photographic photometry with a Schilt photometer (Errata: 8 XI)
Wesselink, A.].

Citation

Wesselink, A. J. (1939). A mean relation between magnitude and galvanometer reading in
photographic photometry with a Schilt photometer (Errata: 8 XI). Bulletin Of The
Astronomical Institutes Of The Netherlands, 8, 331. Retrieved from
https://hdl.handle.net/1887/6288

Version: Not Applicable (or Unknown)
License: Leiden University Non-exclusive license

Downloaded from: https://hdl.handle.net/1887/6288

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:3
https://hdl.handle.net/1887/6288

DBAN ;DB D3I

I'I_

"1939 March 22.

 BULLETIN OF THE ASTRONOMICAL INSTITUTES
OF THE NETHERLANDS.

Volume VIII.

No. 318.

COMMUNICATIONS FROM THE OBSERVATORY AT LEIDEN.

A mean relation between magnitude and galvanometer reading in photographic
photometry with a Schilt photometer, by 4. F. W esselink.

Let (m,.g) be the relation for the stellar images of
a photographic plate between magnitude and gal-
vanometer reading as determined by means of a
Schilt photometer. Suppose the reading to be zero
when all light is cut off and let the reading of the fog
be reduced to a fixed value, e.g. 25 cm.

It was pointed out in B.A.N. No. 190, 195 that
for any pair of plates the relation between the magni-
tudes, corresponding to the same value of the gal-
vanometer reading, is practically linear under these
conditions.

Stated otherwise: the relation between the magni-
tudes m,; and m, corresponding to the same value of
the galvanometer reading, as derived from (m,, g) and
(ms, g) by the elimination of g, is approximately
linear. In still other words: apart from an insignificant
constant, depending on the arbitrary zeropoints in the
magnitudes of each plate, the relations (m, g) differ
only by a constant factor, which may be regarded as
a measure of the relative gradation of the two plates.

HertzspruNG suggested that it would be more
convenient to operate with provisional magnitudes
than with the galvanometer readings. These provision-
al magnitudes are given by the relation (my., g),
which is merely a mean (m, g) relation derived from

.anumber of plates. Such a table of provisional magni-

tudes was derived at the Leiden Observatory several
years ago from six plates of the Pleiades taken with
a coarse grating in front of the objective of the 13-inch
photographic refractor. This table has been applied
in numerous investigations issued from the astro-
physical department of this observatory.

The table mentioned above was derived from a
number of slightly out of focus exposures on ordinary

blue sensitive photographic plates taken with the -

13-inch refractor and measured with the original
Schilt photometer. However, it was found that the
table could be used under much more general con-
ditions than those present in the photographs and
measures used for the construction of the table.

Thus the normal table appeared to be valid also
for: '

o

1°.  Orthochromatic plates in combination with a
yellow filter for use in photovisual photometry.

2°. Observations made either with instruments of
large focal length, thus fuzzy images (Yale refractor,
J = 1096 cm; the 26-inch refractor of the Union
Observatory, f = 1070 cm; both in Johannesburg),
or of short focal length, giving sharp images (Zeiss
double camera with moving plateholders at Leiden,
Jf = 51 cm; the Franklin-Adams camera at Johannes-
burg, f= 113 cm).

3°. Measures made with the new Schilt photometer.

As the material suitable for the determination of
a normal table has increased considerably since the
first table was made, a more accurate one has been
constructed. This new table forms the subject of
this paper and is shown on page 333.

Dr. P. Ta. OosterHOFF and Mr. C.J. KooREMAN
were kind enough to put at my disposal their measures
on a number of plates taken with objective grating.
The material consists of six exposures of h and y, Persei,
nine exposures of the Pleiades and two exposures of
NGC 1302. '

The exposures of NGC 1502 were taken and
measured by the writer. All observations were made
with the 13-inch photographic refractor. The seven-
teen (m, g) relations were all derived in the same man-
ner, which is not essentially different from that propo-
sed by ScawaRrzscHiLp!). This derivation is performed
by means of the (g, g) curve, g. and g, being the
galvanometer reading for the central and first order
images respectively.

Then for each of the seventeen (m, g) relations the
magnitude was read off at every centimetre of the
galvanometer reading. This reading varies from zero
to twenty-five centimetres. Then the weighted mean
of the magnitudes was taken at each centimetre.
For each (m, g) relation these weights were chosen
according to the following consideration. The weight
of a (gc, g) curve may be taken proportional to the
number of stars from which it has been derived.

1) A.N. No. 4109, Bd. 172, p. 65, 1906.
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332 LEIDEN B.A.N. 318.
This does not hold true for the weights of the | has been computed by means of the interpolation
(m, g) relations as a consequence of the additional | formulae from 4 to 23 cm. The interpolation formulae
uncertainty which is introduced at its construction do not represent the observations beyond this inter-
out of ithe (g, g) curves. These weights vary less | val. This may be seen from Table r, which shows
strongly than proportional to the number of stars | the agreement between formulae and observations.
and were taken proportional to the square roots of TABLE 1.
these numbers. ) .

In order to compute the normal table the observed Comparison between mean (m, g relathn as observed
mean values of m at each cm galvanometer reading and as computed from the interpolation formulae.
were smoothed by means of a suitable interpolation
formula. As it is practical to have the table with g 0 C 0—C
constant intervals in m this formula should allow the
computation of g from m. The mean (m, g) relation m m m

. . 4 666 685 — 019

proved to have no point of symmetry. The point of s 929 923 + ‘oo1
inflexion was found to be at the reading 134 cm. 6 1’160 1155 + 005
The constants in the following two interpolation g ;ggg iggg + .ggg
formulae were derived from leasts quares solutions. 9 1738 1745 — 007
. . 10 1913 1'915 — 002

m (g) —m (13'5) = 2°397 tg [3°°910 (g — 13°5)] II 2082 2'085 — 003
4<g<135% 12 2250 2'255 — *005

. oo T 5 . 13 2°417 2°415 -+ ooz

m (g) —m (13°5) = 1'889 tg [4°'915 (g — 13°5)] 14 2'582 2'585 — ‘003
13'5 < g < 23. 15 2748 2745 + 003

16 2'916 2’9&5 + *oor

. . 17 3°090 3085 -+ oos

.In these‘ formulae the.prﬁducts 21397 X 3'910 and 14 3270 3263 1 003
x 889 X 491 5 are practically equal, as they must be 19 3'463 3465 — 002
if the first derivative at 13°5 cm shall be continuous. 20 3:670 3675 — 005
In these solutions less weight was assigned to the z; i?;g i?ég o8
extreme readings. The normal table as published 23 4536 4'505 + 031

TABLE 2. Residuals of the least squares solutions m=a-+ b my; unit ‘01 my.
Plate no. 1120 | 1213 | 1215 | 1218 | 1625 | 1635 | 1643 | 1644 | 1648 | 2024 | 2036 |2045% | 2045 | 2056 | 2067 | 2825 | 2831
number of
stars 100 52 92 70 62 53 |, 41 42 31 31 40 15 12 28 15 20 29
lati
g’g‘;;a‘t}’gn ri4 | 77| 94| 87| 97| 83| ‘92| 103 | 1704 | 88| ‘99| ‘90| 76| 102 | 73| 1700| °83
relative’
weight g
1 2 |—3|— 2| —3|— 2| +6|+ 8 —3|+22|+14| —4|—10|+ 4| —6|—13|— 4|—18|+ 3
3 3 o ol —1|— 2| +4(+ 6| —2|+13|+ 9| —2|— 5|+ 2| —5|—13|— 1| —14|+ 5
7 4 |+ 1 o ol— 2| +3|+ 4| —1|+ 7|+ 4| —3|— 3 of —s5|—1w0|— 2 — 5|+ 3
II 5 o|l+ 3 ol— 1| +2|4+ 4| —1|+ 3 ol —2|— 3|— 1| —3|— 5|— 1 2|+ 2
16 6 ol+ 3 ol— 1| +1|+ 3| —2|+ 1|— 1| —2|4+ 2|— 1| —2 3|— 1|— 1|4+ 2
21 7 o|l+ 4| +1 |+ 1 ol— 3| —2 o|l— 2| —1 o|l— 2 o|— 2 o|l+ 1|+ 2
25 8 |— 1|+ 2| +1 o —1|4+ 2| —2|— 1|— 2 o|l+ 1|— 1| —1|— 1|4+ 1|+ 2|+ 2
30 9 |— 1|+ 1| +1|— 3 o|+ 1 o|l— 1|— 1 o) o|— 1| —1I ol+ 31+ 4|+ 1
33 0 |— 1|— 1 ol+ 1| —1 ol +2|— 2|— 1| +1 o o o|l+ 1|+ 2|+ 2|— 1
36 I |— 1|— 2 ol+ 1 o o ol— 2l— 1| 4+ 1 ol+ 1| +1|+ 2|+ 1|+ 1|— 1
38 2 | — 1|— 2 o+ 1 ol— 1| +1|— 2 ol +1|+ 1|+ 1| +1|+ 2 ol+ 1|— 1
39 13 |— I1|— 1| —1|+ 1 o|l— 2| +1|— 1 o| +1 |+ 2|+ 1| + 1|4+ 2|— 1 ol— 1
39 14 o|l— 2 ol+ 1| —1|— 2| +1|— 1|+ 1| +1|+ 1|+ 1| F1|+ 2|— 1 ol— 2
38 15 o|— 2 o+ 1| —1|— 2| +2|— 1|+ 2| +1|+ 1 o| +2|4+ 3|— 1|— 1|— 2
36 16 o|l— 3| —1 o —1|— 3| + 2 ol+ 2| +1 |+ 2|+ 1| +1|+ 4|— 1 o|— 2
33 7 |+ 2|— 2| —1 o ol— 2| F+ 1|4+ 1|+ 2 o+ 2 o o|l+ 3|— 3|— 2|— 3
30 8|+ 2|— 2| —1|— 1| +2|— 1 ol+ 2|+ 2 o o|— 1 o|l+ 2|— 3|— 2|— 2
25 19 |+ 2|— 1 o|— 1| +1 o —2|+ 3|+ 2| —2 o|l— 1 o+ 1|— 3 1 o
21 20 |+ 2|+ 1l +2|— 1| +1|4+ 1| —3|+ 3|+ 1| —3|— 2|— 1| —2|— 1|— 3 o|l+ 1
16 21 |+ 1|+ 2| +2|— 3| +2|+ 1| —3|+ 4|— 1| —2|— 2|— 1| —3|— 4|+ 1 o|l+ 2
II 22 o+ 3| +1|— 2| +1|+ 3| —3|4+ 3|— 3 o|l— 3 of —3|— 8|+ 6 o|l+ 4
7 23 |— 61+ 7| +1 ol —z |+ 10 o|l— 4|— 4| —1|— 3 ol —5|—r12{+ 8|+ 2|+ 7%
3 24 |—20|+17| —3|+ 10| +1|4+16| +5|—14|—12| +2|— 2|+ 3| —5|—20|4F 15|+ 4|+ 12

*) The two exposures on this plate showed different gradations. Therefore two (m, g) relations have been derived.
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Relation between galvanometer reading g and provisional magnitude m,,; fog reading = 25 cm.

4 Mpr g Mpr g Mpr g Mpr g Mpr g Mpr g Mpr
2'640 . 4542 . 7'399 . 10840 . 14608 . 18170 . 21014 .
667 z; ‘583 'gz 451 44 8gg 2706 669 2,28 222 3 .3? 054 g g;
604 . 625 3 5oz 145 . 207 2o 2709 2 33 ‘093 3.
721 23 666 84 3 1'46 Il'gig 2°08 '731 2770 . zg 3732 ‘132 394
Sag 24 oy 85 ggg 1'47 gy 209 %9 5 271 3 o8 333 o 393
s ‘25 749 86 656 1'48 o ; 2'10 . ? 272 .230 3'34 200 3'96
$o03 26 701 ‘87 208 1°49 ,137 2'11 .973 273 481 3'35 248 397
829 27 833 88 761 I'so '226 212 b 'g i 274 ‘532 3:36 286 398
856 :28 875 ‘89 813 1'51 315 2°13 5.031 275 282 3'37 324 399
883 29 918 9° 865 152 378 214 ‘155 276 832 338 361 4°°
910 39 960 91 18 153 213 2715 e 277 683 339 309 401
937 31 s003 92 q7r 154 ,43§ 216 ,272 278 gy 3740 36 402
‘965 32 ‘046 93 8023 I's3 o 217 336 .79 783 341 ‘473 493
‘992 .33 o8¢ 94 ‘076 1'56 ‘gfg 218 '336 280 833 342 ‘510 4’04
3020 3% ‘132 93 ‘130 157 672 219 '396 281 833 343 2y 405
047 ‘35 ‘175 ‘g6 . ‘183 1°58 3s 220 '456 282 02 344 383 406
o5 30 219 97 236 139 3R za ng 283 o8s 3143 Tog 497
o 37 265 98 390 10O '8?7 2722 %36 284 | 002, 3740 656 408
‘130 '33 306 99 344 161 o1y 223 696 285 o079 347 ‘692 499
‘157 39 350 10© 308 162 oyy 224 s 286 158 3'48 w28 410
185 4° ‘305 11 a5z 103 | ;058 223 81z 287 176 349 w64 411
I 430 102 ‘so6 I 64 ‘098 2 26 873 2 88 224 3.5° 799 412
S 483 1'03 361 1°65 ‘159 2°27 933 289 272 351 833 413
273 43 528 194 615 1°66 220 228 991 29° 320 3132 80 414
‘303 44 573 193 ‘670 1°67 281 229 16050 291 *3677 353 'gos 415
332 45 318 1790 25 1°68 341 230 ‘Tog 292 414 354 ‘940 4'16
361 40 ‘663 197 780 169 40z 23! ‘167 293 461 353 ‘074 417
"390 .4§ oy 198 835 17 463 232 226 294 508 3736 | 55508 418
20 4 fsa 1199 S0 L7 523 233 284 295 254 357 o4z 419
450 .49 800 I'I° ‘945 172 584 234 343 29 o1 358 ‘076 42°
480 .50 846 It 9°000 1273 645 2°35 401 2°97 647 3:59 ‘110 4:21
O 8gr 112 056 74 708 2'36 459 2'98 693 3 6o ‘144 422
546 32 937 113 113 173 67 237 516 299 730 381 177 423
579 53 984 114 ‘169 176 428 238 374 3'00 584 362 apr 424
312 3% | 6oz1 113 224 177 889 2739 332 301 830 303 gy 423
645 :5 g 077 1:16 280 1:78 ' ‘950 2'40 689 302 875 3:24 ‘277 4:26
678 5 ‘124 I.Ig ‘337 I'gg 13orr 24! 46 393 ‘920 323 ‘309 427
1T '55 apr LT 393 180 oy 242 803 3704 965 3 66 342 4 28
744 3 219 179 a9 1Y ‘133 243 860 395 | z0009 387 375 429
'g77 ‘gg *266 i z‘: ‘506 ; gg ‘194 z:‘;’ ‘916 ggg ‘054 g gg ‘407 Zg?
810, 313 . 563 . 256 . 972 3. 098 2. 439 7.
. 61 . 122 18 2°46 08 (o) 2
8 ) 61 I ‘6 4 . 4 . 3 . 37 . 4’3
88 62 | o 123 | g 18 | 37 zay | TR Foo | L 37r | 70 433
897 83 456 124 754 18 439 248 ‘141 310 228 372 534 434
926 04 ‘soq 125 so1 1 87 Soo 249 O 2yr 373 365 435
955 .gg 253 126 848 188 26z 259 253 312 314 374 398 4736
984 Bor 127 ‘906 I 89 624 251 308 3713 357 373 828 437
4or3 :67 650 1:28 g6q 19° 685 252 363 314 400 3776 659 438
‘042 .28 '699 1'29 10021 1:91 4 2°'53 ‘418 3'15 442 377 '689 4°39
o6z .09 748 139 o079 192 8og 254 473 318 485 378 20 449
7° 97 137 ‘137 193 871 233 528 3717 527 379 751 441
‘tor . 846 132 ‘195 194 ‘932 2'56 383 318 368 380 SR 442
‘140 .7; 896 133 253 1.0 ‘994 257 637 3.19 ‘610 3:21 811 443
‘180 ; ‘945 134 311 197 | 14055 25 ‘691 33° 651 3.92 841 4
21 3 . 1'35 o 107 . 259 . 321 . 383 . 4°45
9 . 995 .. 370 .. 16 2 745 . 603 3. 871 .
250 74 7043 1°36 428 1'98 ‘178 2°60 798 3722 - 384 000 4°46
99 T3 ogs 137 486 1199 g 261 425 3723 3 385 og0 447
340 70 145 138 545 200 301 202 oob 324 815 386 959 448
38 77 ‘106 139 o3 201 362 203 959 323 853 387 989 4749
. 78 . 1'40 . 2'02 . 264 . 326 . 3°88 . 4°50
420 79 247 141 662 20 424 .6 18012 > 895 8 23’018
.‘;6 I 8 | 2 g’é 1'42 '732 2‘02. '48% 2'6g 'o6g gzg 935 g'gg
‘501 . ‘34 . ‘701 . ‘54 . ‘IT . ‘975 .
4'542 81 7399 ! 43 10'840 205 14°608 267 18170 3 29 | 217014 391
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