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In Table 2 are given the plate number, the helio-
centric Julian Day, the phase, the photographic mag-
nitude and the number of exposures used. In Table 3
the normal points are given. In Figure 1 these normal
points (dots) are plotted together with the photo-
graphic normal points of L. JaccHia!) for this star

1) Harvard Bulletin No. 912, 20, 1940.
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(triangles); a factor ‘924 has been applied to his mag-
nitude system. According to JaccHiA the maximum
brightness is g='31. The photographic observations of
A. A. WacHMANNY) are somewhat less accurate but
also show the horizontal part on the decreasing branch.

1) A.N. 210, 147, 1940.
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The photographic normal points of the Leiden observations (dots) and those of L. JacchrA (triangles).

PHOTOGRAPHIC LIGHT-CURVES OF AH TAURI

AND A NEW VARIABLE He 556

BY L. BINNENDI K

The variable AH Tauri was observed photographically, together with a new variable He 556. The star AH Tauri was found
to be a W Ursae Majoris variable with a period of 4'33267447; the depths of the minima are ™68 and ™65, respectively. The
other star He 556 was discovered by the author to be a variable in 1943; it was found to have a small amplitude, namely m-4.
From the spectral type it was decided that the variable is very probably of the W Ursae Majoris type with a period of d'4126022.

During a photometric survey of the stars in the
Pleiades region a new variable was found by the
author in the year 1943. This variable, He 556, to-
gether with the variable AH Tauri was observed with
the 33-cm Leiden photographic refractor; both stars

appear on the same plates of size g cm X 12 cm. Ac-
cording to the proper motions both stars are field stars.

The observations were made by the author (plates
6540 to 6788 inclusive), Dr A. BLaauw (plates 7080
to 7098 inclusive) and Mr G. Pers (plates 7774 to
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~8o1 inclusive). Because of the lack of plates different | sPRUNG'), also the right ascension and declination?).
emulsions had to be used: The photographic magnitudes, colour-indices and
Eastman 40 Plates 6504 —6561  J.D.2431062—1144 | spectral types refer to the author’s catalogues). In
%a;teArs i I4758 gsg% —6773 1 §45—1322 deriving these magnitudes the grating constant m'g7
gfa Astro 1280 786 —709 1824 —2172
Ilford Zenith 7774 —*57801 2832 —2883 Wa;:ﬁldoll) ted. " di d off directly i
The form of the sensitivity curve is the same for . 82 vaitnome 'et t :lea ngs welr N read oft directty H:
Eastman 40 and Ilford Zenith'); the effective wave- Pljle\l’l a}a na mag,nltublei OI?I%SCS. &ma © 11}13 atgreemf}rll
length can be taken as p'433. Data about Matter and w10 i ESS?LINK S 'ta de ).f th e 'el?;ln ces de tlelfeen N
Agfa Astro are not known to me. The exposure time P; vl %onal magn{tu de ° ¢ the variabics an ¢ ¢ mean
was g minutes for the first three emulsions and provisiona’ magnitude ol the comparison stars were
7 minutes for the last one formed. These provisional magnitude differences need
The plates were measured in the new Schilt photo- 9nlt}}’1be d1v1{:l ed ]i)y tke gr?datlgn to Obtil.n maignltlifieés
meter of the Leiden Observatory by the author 1n the usllfl ad stca e}'l SYs C.Ta dlc cofr fcﬂllonto + OH
(plates 6540 to 7081 inclusive), Mr L. GAYKEMA wlast aptpllf c(l) the Tﬁgm udes o 6 ?Th's ars ont'a
(plates 7097 and 7098), Mr C. J. KoorEmAN (plates plates da fc:nd tmng k © t}}flear 194°- li) goirtec ron
7774 and 7780) and Mr A. D. Fokker (plates 7775, | "o 2¢opted to maxe the maxumuti OTIghtnesses
7782 to 7801 inclusive). In Table 1 data concerning agree with those found on the plates taken in 1944 and
the two variables and the six comparison stars are 1948. Very probably this effect was caused by the
given. The numbers of the stars refer to HERTz- difference in spectral sensitivity between the Matter
and Agfa Astro plates on the one hand and the East-
TABLE 1 man 40 and Ilford Zenith plates on the other hand.
Star a (1900) 3 myg | C.I. Sp. The Julian Day Heliocentric Mean Astronomical
s . — Time Greenwich was computed. The reduction to the
47éAH 3 41 132 +24 48 Zg = |+50 8IP sun was read off from a graph giving the light-time
550 var 41 37t 25 403 — |77'55 Go | a5 a function of the calendar date constructed after
m
656 42 3’1 25 2 I 11°68 |+ 69 F(‘}I the formula:
602 41 47’1 24 58 38 11°86 |+ 18 F 6 s . .
79 41 43T 25 1 40 | 12713 |—05 Ao Reduction = — 400293 X — 4'00539 Y.
274 40 88 24 49 48 12°48 [+ '59 Go .
489 41 21't 24 50 o | 1256|470 GI 3 %fznaﬁlii 1;15‘1”; :r’tljoi ;-;71923-
45t 41 59 24 53 57 1288 [+ 50 F8 3) Leiden Annals ]9: part 2: 1046.
1) B.A.N. 8, 126, 1937. 4) B.A.N. 8, 331, 1939.
TABLE 2
AH Tauri var. 556 AH Tauri var. 556
Plate | J.D.243.... phase  mpg phase - mpg Plate | J.D.243.... phase  mpg phase - mpg
d P m P m d . P m P m
6540 1062:5251 :8883 12°33 1805 12°4I 6560 1143°3533 ‘8531  12°45 ‘0791 12°49
.5389 .9298 12°05 2139 12°3I ‘3623 ‘8802 12°36 ‘1009 1255
.5528 '9716 11°91 2476 12°18 6561 1144°2972 ‘6904 11°82 3668 12°13
gggg 'g;ig iI g? giil;; Iz‘;g '30?2 7175 11°96 3886 1208
1 12° 3152 7445 12°00 ‘4104 12°14
'5943 20963 1170 :3482 12°08 3242 7716 12°14 ‘4322 12°20
gggi iggg 11 ;g 38;2 12°07 '3;}22 ‘225% 12°41 '47;2 12°'16
8 ‘41 I2°I1 3512 ‘8528 12°51 ‘49 1224
6552 1104:3113 4952 11:90 :4552 12'09 3602 ‘8798 12°41 ‘5104 1222
13251 .5366 1179 .4887 1223 3602 ‘gobg 12718 ‘5413 12°37
3390 _5784 11'81 §224 12°2I 3782 ‘9339 12°02 5631 12°41
'3528 -6199 1177 -5558 12°33 6563 1145°2891 ‘6720 11'82 7708  12°14
’3667 .6617 11‘76 .5895 12°45 2960 6928 11°85 7875 12°12
.3805 "7032 11.80 .6230 12°54 3030 7138 11°90 ‘8045 12°II
2(9)%: ;égz 11 9; 2327 Izﬁ '3023 7346 11°93 'gzlz 12°06
12°2 ‘6go1 12" ‘31 7553 12°03 8379 12°13
6559 1142:2987 :6831 1x:85 5231 12°33 *3237 7760 12'07 ‘8546 12°09
.3076 .7098 1192 ‘5447 12'40 3307 7971 12°18 ‘8716 12°09
.3167 7372 1197 5667 12°48 *3376 ‘8178 12°36 8883 12'12
'3256 .7639 12°07 5888 12°46 °3445 ‘8386 12°46 ‘9050 I12°II
gig,; ggég Iz ig '2104. — '35§4 '2393 12'4% '9221;8 12°08
: ‘8183 12" ‘6322 — 3584 ‘8803 123 ‘9387 12'10
6560 11432992 :6905 11:82 :9480 12°12 3653 'QOII  12°20 ‘0554 12°'I2
’3083 7179 1193 ‘9700 1222 *3722 ‘9218 12°11 ‘9722 12°18
3173 7449 12°02 .9918 12:26 3791 ‘0426 11°97 ‘0889 12°'25
.3263 7720 12°09 0136 12°29 *3861 ‘9636 11°92 ‘0059 12°23
3353 7990 12°29 0355 12°35 6777 18222855 6836 11'84 5677 12°41
3443 ‘8261 12°46 0573 12°42 *2924 7044 1I'QO ‘5844 12°46
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TABLE 2 (continued)
AH Tauri var. 556 I AH Tauri var. 556
Plate | J.D.243.... phase  mp, phase g Plate | J.D.243.... phase  myq phase ~ mpg
d P m P m d P m P m
6777 1822°2994 7254 11°93 ‘6014 12°47 7097 2172°4452 ‘2432 12°05 2294 12°36
3063 7461  12°02 6181 12746 7098 ‘4590 2847 12'27 2629 12°I2
‘3132 7669 12°14 ‘6348 1247 ‘4660 ‘3057 12°35 2798 12°19
3201 7876 12°25% ‘6515 12°49 ‘4729 3264 12°43 2066 12°15
3271 ‘8087 12740 ‘6685 12°43 ‘4798 ‘3472 12°43 ‘3133 12°12
3340 ‘8294 12°54 6852 12'37 *48677 3679 12°52 *3300 12°0Q
6778 ‘3471 ‘8688 12°56 170 12°34 4937 ‘3890 12°36 ‘3470 12°07
‘3541 ‘8808 12°31 7339 12°31 *5006 ‘4097 12°32 ‘3637 12°I1
‘3610 ‘9106 12°16 7507  12°25 5075 ‘4305 12°18 ‘3804 12'09
*3679 9313 12'03 7674 12722 7774 2832'5839 5815 1177 ‘1693 1245
"3749 ‘9523 1198 7843 1223 ‘5804 ‘5980 11°35 ‘1826 12'49
3818 ‘9731 11°91 ‘8011 12718 ‘5050 ‘6149 11°83 ‘1962 1236
3887 ‘0938 11°85 ‘8178 12°11 6005 ‘6314 11°81 ‘2005 12°42
3956 ‘0146 11°82 ‘8345 1220 ‘6061 ‘6482 11'85 ‘2231 12°30
4025 ‘0353 11°87 ‘8512 12°I1 ‘6116 ‘6648 11°84 2364 12°30
*4095 ‘0563 11'75 ‘8682 12'09 ‘6171 ‘6813 11°'0I 2498 12722
4164 ‘0771 1174 ‘8849 12°10 6227 ‘6981 11°88 2633 12°16
‘4233 ‘0978 11°80 ‘QoI17  12°I3 6282 7147 11'89 2767 12°22
‘4302 ‘1186 11°81 ‘9184 12'I1 7775 ‘6414 7543 12°04 ‘3087 12°18
‘4372 ‘1396 11°75 ‘9353 12°16 6469 7709 12°10 ‘3220 12°18
6779 ‘4510 ‘1811 11°93 ‘9688 12717 6525 7877 12°16 ‘3356 12°I1
‘4580 ‘2021  11°0Q4 ‘9858 12'24 ‘6580 ‘8042 12°32 3489 12°16
4649 2229 11°Q9 ‘0025 12°20 6635 ‘8208 12°43 ‘3622 12°15
‘4718 2436 12°14 ‘0192 12°35 ‘6691 ‘8376 12°49 3758 12'09
4787 2644 12°12 ‘0359 12°31 ‘6746 ‘8541 12°5I ‘3891 12°17
°4926 *3061 12°36 ‘0696 12°39 6802 ‘8710 12°39 ‘4027 12°I9
*4995 3269 12746 ‘0863 12°49 6857 ‘8875 12°36 ‘4160 12'06
5064 3476 12°46 ‘1031 12°46 7780 2833°5851 ‘5910 11°85 ‘5050 12°42
6786 1824'3000 7391  12°0I ‘4501 12°14 5910 ‘6088 11°84 ‘6102 12°46
‘3069 7508 12°11 4668  12°17 ‘5062 6244 11'82 6228 12°49
3139 7809 12°33 ‘4838 — ‘6014 ‘6400 11'82 ‘6354 1245
*3208 ‘8016  12°31 ‘5005 12°17 ‘6118 ‘6713 11'89 ‘6606 12°51
3277 ‘8223 1244 ‘5172 12°28 ‘6170 ‘6869 11°95 ‘6732 12°50
3346 ‘8431 12°51 ‘5340 12°35 *6222 7026 11°93 ‘6858 12°39
3416 ‘8641 12747 ‘5509 12°35 6274 7182 12°00 ‘6984 12°32
*3485 ‘8849 12°47 5676 12°30 6326 7338 12°06 ‘7110 12°29
‘3554 ‘9056  12°19 ‘5844 12°34 7782 2852°4449 2825 12°21 ‘3053 12°'I7
6787 3692 ‘0471  12°07 6178 12°42 ‘4525 ‘3053 12°3I ‘3237 12°21
'3762 "9681 11°94 6348 12°45 "4577 ‘3210 12°35 ‘3363 12°07
*3900 ‘0096 11°84 ‘6682 12°46 4629 3366 12°50 3489 12°16
‘4108 ‘0721 11°84 7186  12°45 4681 ‘3522 12°43 3615 12°07
4177 ‘0929 1180 7354 12'30 "4733 3679 12°42 ‘3741 12°15
"4247 ‘1139 1180 7523 12°24 "4785 3835 1243 3867 12°15
6788 ‘4524 ‘1972 11°88 ‘8195 12'06 4837 ‘3991 12°I9 ‘3993 I12°II
‘4593 ‘2179 12°02 ‘8362 12°11 *4889 ‘4148 12°12 ‘4119 12°I0
4662 2387 12'06 ‘8529 — ‘4941 ‘4304 12'09 ‘4245 12°21
4732 2597 1217 ‘8699 12°05 7783 2852°5304 "5395 11°81 ‘5125 1231
7080 21185103 ‘1180 11°80 ‘5105 12°22 ‘5356 ‘5551 11'83 ‘5251  12°27
5172 ‘1388 11°81 ‘5273 12°21 ‘5408 ‘5708 1178 ‘5377 12°33
‘5242 ‘1598 11°80 ‘5442 12°49 ‘5460 ‘5864 1175 ‘5503 12°36
‘5311 ‘1806 11°83 ‘5610 12°4I ‘5512 ‘6020 11'74 ‘5629 12°35
'5449 ‘2220 11°98 ‘5944 12°56 "5564 6177 1183 5755 1244
‘5519 ‘2431 12°05 ‘6114 12'63 ‘5616 6333 11'77 5881 12°44
‘5588 2638 12°08 6281 12747 5668 *6489 11'74 ‘6007 12°41
5657 2846 12°12 6448 12°41 5720 *6646 1178 ‘6133 12°'52
5726 ‘3053 12°39 ‘66015 1243 ‘5772 ‘6802 11771 ‘6259 12°45
7081 '5893 3555 12°57 %7020 12°39 7784 "5935 7292 12°01 6654 12°45
'5962 '3762 1239 7187 12725 "5986 7445 11°05 6778 12°53
‘6031 ‘3970 12°22 7355 I2°I5 ‘6038 7601 12'02 ‘6904 12°54
‘6100 ‘4177 12°I9 7522 12°16 ‘6090 7758 12°02 7030 12°48
‘6170 4388 12°10 7601 12°16 6142 7914 12°33 7156 12°37
6239 4595 12°02 7859 12'22 6104 ‘8070 12°21 7282 12°34
6308 ‘4802 11°93 ‘8026 12°'19 6246 ‘8227 12°48 7408 12°31
7097 2172°3759 ‘0349 11°Q0 ‘0615 12°34 6298 ‘8383 12°48 7534 12°21
3828 ‘0556  11°77 ‘0782 12°47 ‘6350 ‘8539 12°45 7660 12°24
3898 ‘0767 11'81 ‘0952  12°42 ‘6402 ‘8696 12°40 7786 12°24
3067 ‘0974 11'89 ‘1119 12'57 7787 28534862 ‘4126 12°26 ‘8290 12'12
‘4106 ‘1392 11°78 ‘1456 12°51 4914 ‘4282 12'09 ‘8416 12°16
‘4175 ‘1599 11'83 ‘1623 12°52 4966 ‘4439 I1'99 ‘8542 12°I0
‘4244 ‘1807 11°81 ‘1790 12°55 ‘5018 ‘4595 I11°9Q ‘8668 12°13
‘4313 ‘2014 11'Q0 ‘1957 12°47 ‘5070 ‘4751 11°96 ‘8704 12'12
°4382 2221 11°05 ‘2125 12°44 ‘5122 ‘4907 11°94 ‘8920 12°I9
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came a minimum. Weights were assigned depending
on the number of observations and on the slope of the
part of the light-curve covered by the observations.
A least-squares solution gave:
Min. I = 243182293396 + 433267447 (E — 2284).
3 4+ 12 m.e.

The phases were computed from the formula:

Phase = 34_1'005941 5 (J.D. — 2430000).
-In Table 3 are given the epochs of primary minimum,
the number of periods elapsed, the weights'and the

l), B.A.N. 4, 179, 1928; 5, 39, 1929.
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TABLE 2 (continued)
AH Tauri var. 556 AH Tauri var. 556
Plate | J.D.243.... phase  mpe phase - mpg Plate | J.D.243. phase  mpg phase "~ mpg
P m P m d P m P m
7787 2853 5174 ‘5064 11°94 ‘9046 1218 7799 2880°4949 5992 1178 2884 12714
5226 ‘5220 11'87 ‘9172 12°I0 5001 6148 11°78 ‘3010 I2°II
5278 5376 11°88 ‘9298 12°'14 5053 ‘6304 11°82 3136 12°18
5329 ‘5530 11°84 ‘0422 12'09 ‘5105 ‘6461 1174 3262 12°10
7788 ‘5433 ‘5842 11°81 ‘9674 12°18 ‘5157 ‘6617 11°82 3388 12°22
5485 ‘5099 1176 ‘9800 12°15 5200 6773 11°69 ‘3514 I12°I2
‘5537 ‘6155 1177 ‘9926  12'24 5261 6929 11'82 ‘3640 12°13
5589 ‘6311 11°72 ‘0052 12°28 5313 7086 11°Q1 3766  12°14
5641 *6468 1174 ‘0178 12°38 *5365 7242 11'88 3892 12'14
5603 ‘6624 11°83 ‘0304 12°40 5416 7395 11°9Q ‘4016  12°21
‘5745 ‘6780 1184 ‘0430 1244 7800 ‘5503 #7657 12'06 ‘4227 12'07
5797 ‘6936 11'86 ‘0556 12°39 ‘5552 7804 12°14 ‘4346 12706
5849 7093 11'87 ‘0682 12'53 ‘5600 7048  12'24 ‘4462 12°03
5901 7249 11°95 ‘0808 12763 5648 ‘8093 12°30 ‘4578 12°23
7793 28644061 ‘2372 1198 ‘2049 12°17 5697 ‘8240 12°38 ‘4697 12°27
‘4113 2528 11°97 ‘3075 12°12 *5745 ‘8384 12°43 4813 12'19
4165 2684 12'16 ‘3201 12°I4 5704 ‘8532 12°56 ‘4932 12°2I
‘4217 2841 12°14 3327 12°I3 5842 ‘8676 12°46 ‘5049 12°23
‘4269 ‘2997 12°26 ‘3453 I12°I2 5891 ‘8823 1233 ‘5167 12°29
"4321 '3153 12°35 3579 1208 '5939 ‘8967 12731 5284 1228
*4373 ‘3310 12°49 3705 12706 7801 28835530 7916  12°28 7002  12°44
‘4425 3466 1248 3831 12°10 5578 *8ob1  12°29 7118 1224
‘4477 3622 12°33 3958 12°16 5842 ‘8854 1248 7758 12°28
‘4529 3778 12°40 ‘4084 12°16 5890 ‘8998 12°25 7874 12°18
7794 '4629 '4079 1216 "4326 12°17 '5939 ‘9146 12°11 7993 12'03
*4681 ‘4235 12'05 ‘4452 12°1I2 *5087 ‘0290 12'06 ‘8109 12°24
4733 4392 11°97 ‘4578 1220 *6036 ‘9437 11'97 *8228 12'03
*4785 ‘4548 12'01 ‘4704 12°17 *6084 ‘9582 11'87 ‘8344 12'09
4837 ‘4704 11'89 ‘4830 12°20 6133 ‘9729 11°05 ‘8463 12°09
4889 ‘4861 11'89 ‘4956 12°20 6181 ‘9873 11'87 ‘8579 12'09
‘4941 ‘so17 11'88 ‘5082 12°25 6229 ‘o017 11'86 ‘8696 12'00
‘4993 ‘5173 11'83 ‘5208 12°34 6278 ‘0165 11°80 ‘8814 12'13%
'5045 ‘5330 II'75 '5334 12°28 '6326 "'0309 1I'79 ‘8031 1215
Table 2 gives the plate number, the Julian Day, the TABLE 3
phase (see later) and magnitude for AH Tauri and
the same two data for He 556. J.D. Min. I E p 0-C
AH Tauri. The Julian date of each wholly observed " ”
minimum was found according to the method of 2431062°5106 ) | 1 — ‘0005
HertzsprunG'). For the determination of the epoch 1142°3516 240 1 — 14
in the case that only one of the two branches was i;ﬁgi; zig ; i 6
observed, the following procedure was adopted. With 1145°3483 249 3 + 12
a provisional period a provisional light-curve was ' igzzz339° 228‘3 5 - 6
derived. The determination of the epoch of minimum zxf‘éiﬁfg 3125 f’; _ 3
was then made by shifting in time the provisional 2172°6451 3337 2 — Z
light-curve with respect to the observed branch, in 2832°6723 5321 2 + 3
. 2852'6339 5381 2 + 14
such a way that the sum of the squares of the differ- 28646082 5417 3 — 5
ences of the magnitudes between the two curves be- 28805786 5465 2 + 15
2883°5702 5474 1 I — 10

O—C. The phases of primary and secondary mini-
mum are ¥8462 and *-3462 respectively.

Table 4 and Figure 1 give the normal points of the
light-curve, n being the number of observations in
each normal point. The depths of the minima are
m'68 and m65. The mean error of a normal point,
consisting of 10 exposures, is found to be 4 mor11.

H. SmarrLey and E. M. Huches') adopted AH
Tauri to be a cluster-type variable with half the pres-
ent period; no light-curve was given. However, the

1) H.A. 90, 168, 1934.
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The light-curve of AH Tauri. phase
spectral type G1 is rather late for a cluster-type vari- TABLE 4
able. Further we find a small difference of m'03 be-
tween the depths of the two minima and therefore it Phase Mpg n Phase Mpg n
appears proper to consider AH Tauri a W Ursae
I P m P
Majoris-type star. . . . ‘026 11°83 10 ‘5934 1180 15
He 556. The amplitude of the light-variation is only -0898 1179 Io 8403 1180 rs
m'4 and from the photometric data alone no decision ‘1535 11-80 10 "6806 1183 15
can be reached whether the variable is of the cluster 2063 11°94 7 Jre7 ot 15
¢ reached w eV : 2402 12°03 7 7373 11°98 10
type or of the W Ursae Majoris type (Figure 2). In the "2725 1214 7 7588 12°05 10
first case the increasing branch seems to be a little ‘3032 12°33 7 7810 12'17 o
. . . 3337 12°45 7 *8oo1 12°28 10
steeper than. tbe decreasmg br?.nch, whereas in Flg- 3614 12453 7 ‘8216 1243 10
ure 2 the minima seem to indicate a very small dif- 3049 12°30 7 -2423 12°48 10
: : . 4225 12'12 7 "8723 12°42 10
ference in depth. However, the use of different emul iy Iaog ] So40 1531 o
sions during the observing period may be the reason *4908 1192 7 ‘9304 12°06 10
for both effects. 5341 1182 7 ‘9712 1191 9
Ficure 2
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The light-curve of He 556. phase

The spectral type is Go. A special spectral plate for
this star was taken at the McDonald Observatory by
Dr W. P. BioermaN. He confirmed the late spectral
type and found rather broad lines. The broadening
of the lines is probably due to rotation of the star,
orbital revolution or both. From this spectroscopic
evidence it is very probable that the variable is of the
W Ursae Majoris type and we will consider this case
from now on.

© Astronomical Institutes of The Netherlands e

The Julian dates of minima were found in the same
way as for the other variable and are given in Table 5.
A least-squares solution gave for the epoch of the
principal minimum (phase ¥'1343):

Min. 1 = 24318224'5193 +94'4126022 (Er — 1842).
+ 154+ 9 m.e.

The phases were computed from the formula:

Phase = 24 423642 (J.D. — 2430000).
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