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COMMUNICATIONS FROM THE OBSERVATORY AT LEIDEN.

Provisional Ephemerides of 33 variable stars in the constellations Norma and Ara,
by W. E. Kruytbosch. |

In R. Pracer’s Katalog und Ephemeriden verdnder-
licher Sterne fiir 1934 a considerable number of vari-
able stars in the regions Norma and Ara appears
with unknown period. Excluding the variables of
long period and the irregular ones and taking into
account only the variables of short period and the
eclipsing binaries, which occur on the plates available
in Leiden, the number of these variable stars of
unknown period in PRAGER’s catalogue is 73.

Several of these stars are situated too near to the
border of the plates taken by Dr. H. van GENT with
the Franklin-Adams instrument at Johannesburg with
the centre at 16%4™, —54°45 (1875), covering
10° X 10° to be successfully observed.

14 of these 75 stars have been found by Miss DorriT
Horrrerr at Harvard (Harvard Bulletin 884) on plates
with the centre at 16P01™, —60°'5 (1900). The number
of the Johannesburg plates is 304, that of the Harvard
plates of these regions used by Miss HOFFLEIT is 42.

Of 7 other stars, viz. WX, AA, AC, BE, BH, CL
and EX Nor, also found by Miss HorrLEIT (H.B.
884), the period is redetermined by the writer.

The other 11 stars forming the subject of the
present note were found by Dr. H. van GEenT by
comparing selected pairs of plates of this region in
the blink-microscope at Groningen.

The period of the variable SY Nor, which was
unknown, is determined by the writer.

The total number of observations used here is
9925. The average number for each star is 283.

The extreme dates of the Johannesburg plates used
are J.D. 2425381 and 6476. The normal exposure
time of these plates is 30 min.

The 33 stars are listed in Table I, a—/ being the
stars found by Dr. van Gent. Five of these stars
occur in the C.P.D., viz. a, b, e, CL. Nor and SY Ara
with the numbers —51°8448 (8™2), —56°7083 (9™2),
-53°7149 (9™8), —57°7678 (10™4) and -54°7757
(9™4) respectively.

For 27 periods a mean error has been given in
Table I. Owing to the small number of epochs these
mean errors are in some cases rather uncertain.

The phases have in all cases been computed
according to the formula:

Phase = recipr. period X
~(J- D. hel. M. astr. T. Grw. —2420000).

The reciprocal periods actually used for this com-
putation are given in Table 1. The periods given in
Table 1 do not always agree exactly with this recipro-
cal period, as the period has occasionally been slightly
improved afterwards.

For eclipsing variables the phase of minimum, for
variables of § Cep or RR Lyr type the phase of
maximum has been given.

The normal epochs given in Table 1 have been
chosen near the mean date of the observations.

The dates of the two plates, by the comparison of
which the variability of the star was found by
Dr. van GENT in the blink-microscope, are given in
Table 2 together with the interval in days and the

TABLE 2.

. l t Variable found

S | Type ‘ Ad As
@ % bright . faint

] d d i d s

a Algol ; 2426126'534i 2426118501, 8'03 26
b » s boro'578  6or5°595| 5702 3’5
¢ » 6118‘501§ 6126°534| 803 48
d » ‘ 6126534 6118501 8'03 4'8
e » 5383'536,  5393'493 996 93
f » 6oro578  6015°595 502 47
g » 5383'536:  5393'493| 9°96 51
h | SS Cyg (?) 5383'536.  5393°493 996 46
7 Algol | 6126°534 118'501 803 5°0
k 5 ) 6126534 6118'501] 803 Keb 41
! " | 579T'394 5774482 1601 ((orosg i

difference in steps between the two images of the
| variable as derived from the mean lightcurve. All
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these 11 variables but one (%) are Algol stars. The
data of the variable % are given in Table 6.

In Table 3 the magnitudes of the comparison stars
are given as found by comparison with plates of the
Crux region containing the Selected Area No. 193.
These magnitudes are naturally rather uncertain.

The surroundings of each variable with indication
of the comparison stars are shown on the diagrams
on page 246. The size of each square is indicated in
the right hand-bottom corner.

For 24 variables the epochs of minimum and for 3
the epochs of maximum used for computing the
period according to least squares are indicated in
Table 4, together with the countings of epochs and
the residuals O-C. For six variables, viz. EM Nor,
b, f, k, t and SY Ara, the number of epochs was too
small to get reliable results by a least squares solution.

Excluding the variables 4, & and i, the data of
which are given in the remarks below, the obser-
vations of each variable were arranged according to
phase and divided into groups as indicated in Table 5,
where mean values of phase and brightness are given
for each group. The mean values are shown on the
diagrams on the pages 247 and 248.

On all these diagrams vertical lines have been
drawn for each tenth of the period. The phases have
on the diagrams in case of eclipsing variables been
counted approximately from minimum and the
brightness in steps from maximum light.

The individual objects give rise to the following
remarks:

WX Nor. The Harvard period is 464, the Leiden
period is 19271304 or approximately double the
Harvard one. A secondary minimum is observed
at P2-8gs.

WZ Nor. A secondary minimum is found at P#'¢82.

AA Nor. The Harvard period of 129253 is confirmed
by the present observations.

AC Nor. The period (47845) given in H.B. 884 is
erroneous.

b. This Algol star C.P.D. —56°7083 has an unusual-
ly long period. It was found in minimum on plates
6021 and 6221 of J.D. 242601557 and 608946,
giving an interval of 739-89. Dr. P. TH. OOSTERHOFF
during his recent stay at Harvard estimated this star
on 506 plates and found it decidedly in minimum
on 2 plates only, viz. of J.D. 2418144'539 and
2425353°'431. These 4 minima are satisfied by a
period of 734'562. The minimum seems to occupy
an unusually small part of the period.

AT Nor. The epochs at which this Algol star was
estimated to be 7*'g or fainter were picked out. At 8
occasions two such observations fell on consecutive
plates, of which the mean was taken as an epoch

B.A.N. 267.

of minimum. The six minima observed and kindly
communicated by Miss HorrLEIT of Harvard are

J. D. hel. 2423905738
4299'724
46547712
4670651
6145336
64817415

The period deduced from these minima alone by
means of a least squares solution is 19'44864 + 94-00002
(m.e.) or the same period as found from the Johannes-
burg material.

¢. A secondary minimum is indicated at P*'5so0.

BE Nor. The mean lightcurve shows a secondary
minimum at **874.

BH Nor. The formula derived from my own 11
minima Is:

min. at J.D. 2425646°591 + 1914445 X (E — 210)

+ '022 4+ ‘00016 m.e.

Including the Harvard minimum at
J.D. 2423992°546 (H.B. 884) and 7 others kindly

communicated by Miss HorrLerT, the result is:

min. at J.D. 2425079°990 4 19°144634 X (E—1018)
+ ‘016 4= -oo00235 m.e.

CL Nor. The period of this Algol star is given in
H.B. 884 to be 461948, while the one found here is
19645749, the difference between the two reciprocal
periods being one unit.

GM Nor proves to be an Algol star.

CX Nor is a 3 Lyrae star of rather long period,
viz. 19%62. The density is likely to be 1072 or even
10~* that of our sun. The star is difficult to estimate
owing to its faintness. The m.e. of a single observation
is found to be 4 194 or about 4+ ™36.

J- The mean lightcurve shows a secondary mini-
mum at P'923. The number of minima found is
too small to correct the period by means of a least
squares solution.

DO Nor. A broad secondary minimum is found
at Ph-obo.

g. There is an indication of a secondary minimum
at Ph-861.

h. The light-variation of the star is of an unusual
character: broad as well as sharp minima occur,
but they do not seem to alternate. It may be a
variable of the SS Cyg type, but more observations
are needed to establish its character. The observed
data are given in Table 6, the second column of
which gives the mean J.D., the third column the
mean brightness in steps.

ET and EK Nor are RR Lyr stars.
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EM Nor. This variable gave some difficulties in
determining the period because the lightcurve is
nearly a sinusoid of small range. The star was there-
fore observed independently by Dr. P. TH. O0STER-
HOFF, who deduced a period of 43692 from the
maxima. The two lightcurves (K and O) obtained
with the same reciprocal period of 2477088 are in
good agreement. The variable is possibly of the
W UMa type.

EO Nor is an Algol star.

¢ is an Algol star with an unusually long period,
apparently god'9. Only 3 well defined minima were
found, viz. on J.D. 2425390°4, 54823 and 61185
respectively.

EX Nor. This Algol star was found faint on 4
plates only. 7 other epochs of minimum were kindly
communicated by Miss HorrLEIT. These 7 minima
are marked with an asterisk in Table 4. The period
is derived from the 11 minima together. The mean
lightcurve shows a secondary minimum at P:676.
The declination of this star as given in PRAGER’s
catalogue, viz. —56°48"°6 is erroneous: itis —56°50""2.

FK Nor. The descending and the ascending branch
of the mean lightcurve of this Algol star are insuffi-
ciently observed. In the accompanying table are
given the observed data of these branches on two
nights. The star has an indication of a secondary
minimum at P*641.

FW Nor is an Algol star with a shallow secondary
minimum at P27g4. '

SY Ara.Only 4 minima were found, this number
being too small for a correction by means of least
squares.

LEIDEN

255
J.D. hel. Brightness J.D. hel. Brightness
242 . ... of FK Nor 242 . ... of FK Nor
d . s d s
54532100 47 5445°3570 82
532318 47 453792 8
53°3007 62 45°4013 77
53'3225 777 45°4234 477
53'3444 8 45°4462 47
53°3662 faint 45°4684 47
53°3880 faint

VW Ara proved to be an Algol star.

k. This Algol star shows a secondary minimum
at P'032.

XX Ara is an Algol star with a pronounced second-
ary minimum at P*073.

{. The period could not be deduced from the
estimates made by the writer. The star was observed
independently by Dr. OosteruHOFF, who found a
period of 1400502 from his observations on the
ascending branch. The two lightcurves (K and O)
are in good agreement.

Of the 60 variable stars found by Dr. van GENT in
Groningen 37 were already known, of 10 the vari-
ability was found doubtful, 2 were longperiodical
stars and of only 11 variables, 10 of which were
eclipsing binaries, the period could be detected.

I want to express my thanks to Prof. HERTZSPRUNG
for the help and advice he gave me in preparing
this paper and for deducing the greater part of the
periods.

TABLE 1.
g h
. phase
2 (1875)  J(1875) g% period m.e. re;g;irggal of h24ze£° Oocil 4| max. min. range| max. min. Star
gcs €poc
h m s o 1 d d d! P d s s s m m

1 |15 30 386 —s58 78| 291| 1271304 & "ocoo18 | 7866 ‘426 | 5745'520 1I'T 55 44| 120 13°0| WX Nor
2 |15 31 472 —58 436 267! 1'049018 -+ ‘000017 | "95327 ‘511 | 5756°513 35 88 53| 128 140| WZ Nor
3 |15 34 13'2 —5I 26°4| 273| 858023 + -ooo18 ‘11655 ‘107 | 5792°421 ‘o 39 39| 8o 1172 a

4 |15 39 189 —57 17'0| 287|12°2537 + ‘0026 ‘08161 775 | 5805°350 1'3 105 92| 136 153| AA Nor
5 |15 41 109 —59 2°9| 293 129338 -+ ‘ocooo09 77317 ‘888 | 5716°580 7 48 41| 1177 1371 | AC Nor
6 |15 47 316 —s56 12°8| 301[73°562 53536 26 44 18] 101 112 b

7 |15 47 592 —57 10°2| 290 1'44864 + ‘00003 ‘690322 | 266 | 5835'343 40 85 45| 140 147 | AT Nor
8 |15 49 31'5 —51 201 | 282 ‘706717 4+ ‘000012 |1°415 ‘033 | 5771'048 1'2 68 56| 126 152 ¢
9|15 52 29 —57 39°'I| 290| 1°338325 4 ‘000041 | 747203 | ‘522 | 5758170 1's 56 41| 136 144 | BE Nor
10 |15 52 464 —58 2'0| 206 1'144634 <+ "ooocozs | ‘87364 ‘077 | 5079984 1'o 32 22| 127 131 BH Nor
11 |15 58 487 —s58 37°3| 273| 1'873417 £ "ooo0os5 | 533784 | 974 | 5764'455 | 3’1 83 52| 136 149 d

12 |15 58 584 —53 41°0| 299 4'426460 4 -0ooz04 | 225915 | ‘471 | 57387756 1'6 110 94| 11'8 137 e

13 |16 2 214 —57 38'5| 295| 1'0645749 4 ‘0ooobs | ‘607626 | ‘577 | 5714'991 23 677 44| 123 133 CL Nor
14 |16 2 20'0 —58 49| 298| 556362 -4 ‘ooos0 179714 | 596 | 5762264 2 44 42| 1177 1228 | CM Nor
15 |16 5§ 280 —s57 3'3| 267/19'62 + ‘o1 ‘050969 | ‘119 | 5613'589 7 50 43| 141 152| CX Nor
16 |16 6 16 —53 20'4| 294| 5302621 ‘188586 | ‘457 | 5720254 17 4% 30| 132 144 f

17 |16 7 538 —57 162| 285| ‘622240 4 ‘ooooiz |1°607099 | ‘542 | 5767250 38 9o 52| 139 148 DO Nor
18 |16 10 437 —59 7| 29I| 4'01499 + ‘ooo51 ‘2491 308 | 6079'117 1'8 48 30| 129 141| DY Nor
19 |16 10 537 —53 II'2| 292| 2°12317 =+ ‘00015 ‘471 327 | 5705578 | —1 477 48| 1371 152! g
20 | 16 10 54'8 —54 34’0 245 1’0 g0 80| 129 153 l
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256 LEIDEN B. A. N. 267.
TABLE 1 (continued).
g8 ha
Qs . i 1| phase h . .
a (187s) d (1875) |'8®.| period m.e. re;grv ggga of 24;50(::0 4 |Max. min. range max.  min. Star
ar..s epoch
h m s o d d d! P d s s s m m
21 |16 11 32’2 —359 182 | 286] °3590709 - '0000050|2'784965 | 794 | 5929265 | —3 64 67| 126 13°Q EI Nor
22 |16 11 462 —358 507 fz7’€7’ 548862 4 ‘000018 |1°821952 | 023 (5740’010 32 70 3'2 f13'5 14'3 | EK Nor
- | f206) . . ‘932 | (5736004 |§ 17 3’5 18|(12'9 13’5
23 |16 12 189 56 27 1289 3602 27088 {_940 13736'007 || 26 33 ©0Q| 1134 137 EM Nor
24 |16 13 40'4 —356 30°1| 296| ‘8523065 - ‘0ooo141|1°173287 | ‘193 | 5939°035 20 75 55| 131 138 EO Nor
25 |16 13 59'0 —5I 33'7| 204/90°9 26 66 40| 126 135 i
26 |16 16 40'4 —56 51°9| 289 716284 - "000006 [1°396004 | 226 | 5415266 4 31 2% 1228 135 EX Nor
27 |16 18 24’3 —s59 31°9| 215/ 8400 + ‘oor ‘119 ‘961 | 5764°378 26 74 48| 144 152 FK Nor
28 |16 22 177 —56 42°6| 289| 6°'46073 + ‘00059 ‘154781 | 279 | 5926°305 14 81 67| 136 152 | FW Nor
29 |16 25 19'8 —354 292 | 302| 1°856632 ‘538605 | ‘093 | 5631°377 ‘o 114 11°4| 101 122 | SY Ara
30 |16 25 41’1 —56 21°1 | 280| 371955 =+ 00036 | "2689 ‘400 | 5776°869 7 58 51| 134 151 | VW Ara
31 |16 27 81 —55 285 251| ‘844688 4 000024 |1°18387 ‘517 | 5765428 't 58 47| 136 147 k
32 |16 28 39'3 —59 16°5| 270 9'8442 + ‘co16 ‘10158 ‘572 | 5744°950 '8 71 53| 136 152 XXZ ?Iéab)
Y . | f290] _. . . . . {1'4 53 379|130 145 r
33 116 32 42 53 37°I \2g2| 1700502 + ‘ooo0s 99500 643 | 5889°088 P31 8% 5301131 144 (Oos)
TABLE 3.
WX Nor AC Nor s m e f s m | EM Nor (I) s m s m
. . ] o | C 452 137 s m s m | P 288 1473 s m |P 2731134 ¢ 344 141
a oo1r8fa ‘oo 11§ d 5:9‘6 43la  oorrsjia oo 125|¢ 476 1521 a o0 12°5| ¢ 394 136| d 502 14°8
b 268 123 |b 137 123 ¢ 723158 b 381121 b 185 132|d 596 158\ b 2ys 132 pr o k
C 552 130 |C 303 125 3 8:%8 13'1 3 3:61 13:§ c 466 138 ) m . m
d 5:37 13:1 BE Nor | 11°81 140 d g'oz 14_ h EM Nor (II) a ‘00 14°0| @ :oo 13:3
WZ Nor e 7or1 136 42 15°3 s m ) ib 468 147| b 254 138
s m CL Nor a 001265 00 12|C 6716 150 ¢ 425 14T
s m b a 00 13°3 DO Nor b 2'99 13’6 b . 6 d 621 149
A oo 12'8 b 264 139 $ m . . 3’10 13 FW Nor
. . s m . Z1A oo 117 s m 1 C 4'33 13’9\ ¢ 481 139 XX Ara
a 4’04 130 C 470 141 | . ala ‘00 1321d 6'60 14'4 s m
b 634 1332 00 94 207 123 11 . € oo 14° : : - s m
o 830 1yg|b 254 103 b 465 128|b 334136 e 842 157 i a 00133l oo 13y
¢ 474 17| BH Nor |© 779133 § §20 141 Yoo 1r8 | 0 ot ril b 237 140
d 684 121 04 1477 EI Nor a ‘oo 1rofc 6261471 . 4'41 142
a s m y e 1047 152 b 260 128|d 777 152 R .
a 00 125 | CM Nor s m e go3129| s d 7739 1570
8 m . . . . . . ra
D ol AT BB e pYNe [ mia Pa) SR e
b 267 IO% A ‘o0 133 b 139 119|, o ¢ so0137| EONor |a 00 101|a o0 1274
c 462 116 |, 3'38 137 C 459 129}, 45 137 d 698 1470 s m | b 140 104] b 168 132
b 614 141 d c 317 140 a ‘oo 12:8 c 4:36 21 ¢ 349 138
AA Nor | c 915 149 s m | CXNor |d 717 147| EK Nor S 61s 13e (ei 13%6 ;;g d 555 145
s m A oo 12'9 s m s m |4 8'zg Igg 4 [ (Oos)
a ‘00 134 c a 293 136 |A ‘oo 139 g A oo 1279 VW Ara s m
b 368 139 s m | b 4096 140 |a 210 14'4 s m |2 349 13’5 EX Nor s m | a ‘00 I12'4
c 661 145/a oo 12'1|C 694 146 b 443 150, A ‘oo 13'1|b 635 142 s m|a ‘00132 b 346 132
d 981 155|b 263 135|d 921 153|c 644 157|a 127 13'8|c 844 146/a 0o 127|b 150 139 d 874 145
TABLE 4.
WX Nor d E +d AA Nor d E d
2425451°254 57 +'oos . 2425423'504 1 — 13
242471:66 *) Eo —(-ioI 53'366 59 o9 (ascending branch) 48212 3 + 25
627 553 103 STITses 307 e L S G B
4547 R —or 14'565 30 ‘012 2425411°243 o -+ ‘04 255 3 — o
585230 808 00 93°216 383 —o13 266 o — ‘32 292 3 + ‘83
808751 1083 402 g858:zg7 445 +:oov§ :288 o — ‘o4 313 3 + 34
612054 1109 00 014'564 504 —o0 311 o — ‘oz 423 3+ 33
2942 1116 —o2 6120°523 695 felele) 335 o — °5I 448 3 — ‘oI
6476°51 1389 00 ‘358 o — ‘32 5742°376 27 + &
. a ‘380 o — ‘o3 91°372 31 — ‘64
*) Harvard Bulletin 884 2425423481 o +-oro ‘402 o 4+ 71 394 31+ 25
WZ N 5646°550 26 —o07 "423 o — 46 5803°304 32+ 3
or 5792°410 43 —oII 446 o — 38 "326 32 + 4
2425391446 o —009 5835°322 48 000 ‘467 o + ‘13 52'278 36 + ‘3¢
5415°565 23 —o18 6118478 81 4008 ' 23°481 1 — 52 300 36 — ‘3!
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B.A.N. 267. LEIDEN 257
TABLE 4 (continued).
d E d d d E d d E d
2425853°279 36 — 26 d E d 2425452°386 66 —008 | 2425417°417 13 +'oo4
302 36— 73 | 2425393°4903 o —007 5765373 569 —o07 18'242 14 —'023
64°215 37 + ‘19 5410°407 o o046 90282 . 6og --o1z 52°375 54 o1y
237 37 + 29 23481 16 4006 5803:337 630 ‘000 53210 55 1000
6012564 49 — °51 ‘504 16 +-029 08306 638 —008 5740°463 392 026
'586 49 — °13 38'443 24 —'019 6122548 1143 +'002 41°328 393 +039
IR ln | W @ o DY Nor Wi 38 —en
54 I ‘410 32 —'039 . .
6122.522 Sg :1.08 433 32 —016 | 2425685540 o —118 6°§é.gg§ ,5722 i.g?g
54 3 45 5719°497 174 +-oz22 822°210 ‘042 . 9
. . 5 34 +o4 .
6126 8 +
6453204 85 + ‘o1 64°450 198 ‘o1 . . 120°534 45 002
2 3 . 4°'45 98 +ro13 232 34 +'0bg 647237 1251 00
7651r 87+ o4 471 108 o34 34320 37 +'116 472573125 3
533 7 T IS 94'451 214 +'o40 50213 41 —obo
AG Nor 6013:;;2 3 -;gzg 547290 42 o0 EX Nor
- 56277 43 —o2
2425411°402 o +'053 99°395 372 —'o16 6472°573 196 —'023 | 2424290°745 :) o o027
20°376 7 —026 6118501 387 —orr 4300721 *g 14 —'025
5716°549 236 —036 74°511 117 —oII
64450 273 +-o10 ) ‘ . 2425393°469 o —'o08 4626%52 :g 521 132
890'259 293 I 049 | 2425393'469 o :r— o14 54107430 8 —o032 78'6i§ * §4g oz
5834307 327 o024 493 o +-o10 2 27+ : —
6090°395 525 +-024 5858277 105 +'016 Lm Zi .,_~O:Il":’ 5415206 1570 —018
6088452 157 -+ro1s 5652°587 122 +'083 .65334;307 4 2135 —o03
AT Nor ‘474 157 +'037 S737412 162 —o18 °91'471 ¥) 2514 ig;S
2425415°255 15 +016 CL Nor 39488 163 —066 6139300 2367 _-ozo
. . 90°500 187 —o10
32.‘“5 3T 00| ag2s4t5473 o o1z 5805350 194 —o22
3 aass 260 —-o0f 490 o 035 bors’sos 203 +°029 FK Nor
. . 35°443 14 —'059
2835.333 305 —_{:010 43°401 17 —o038 EI Nor 2425411°335 o —II
007°425 479 020 ‘423 17 —o016 8= . '358 o —o9
6126°522 506 +-004 445 17 006 2425383'513 o -i—‘oz4. 380 o —o7
29’410 508 —005 467 17 +-028 91418 2z tozg 402 o —o4
48.423 20 +'047 54 .4 7 75 . '4_46 o ‘00
X . 11°486 78 010 . .
. . 53°301 23 I o1z 15°463 89 o1y 45357 4 i 31
2425415°565 o —o0 322 23 +'oog . . 379 4 +33
52°331 52 -oIr ‘344 23 030 41,33é ig; i,gg; ‘401 4 +'35
5651605 334 —'009 76321 37 —033 B 18 oo 53301 5 —15
85°540 382 4004 5731'401 192 —°'044 5133 9 . ‘323 5 —12
5765406 495 o1l 39633 197 —o41 s2418 102 —oI3 344 5 —10
5821228 574 ‘002 41°328 198 +oo9 5784:‘;2? i?g: Igi% ‘410 5 —o4
35344 394 —o16 349 198 029 gas. - 433 5 —or
6015°571 849 —o02 97'201 232 —'0I4 56327299 1250 029 5646527 28 —'12
. . . . 51331 1303 —'027 . s
6126°534 1006 +°006 283 232 +°008 6012°546 1752 —'035 550 2 10
5853°279 266 +-048 67319 1605 oun 5764260 42 +-or
BE N R I A R
2425391446 o —o23 CM Nor 6453204 2979 +'043 6125460 85 +-or
SIS I TS| aesseszes o —omo 763 on 4ore 483 85 o4
42340 38 4015 I ° FW N
5719'408 245 049 439 2 —oba EK Nor or
31°401 254 —003 . ) . . . .
39466 260 032 45357 A M e Lo 2425303559 8§ Toro
6 92.259 2<8)8 —o31 401 7 +-oBo 51°308 111 —'0I9 48292 10 +-o8r1
602 .52g 492 :‘°é7 423 7 102 52418 113 —'o0b 5719°486 52 —o076
123'52 547 —007 5790259 69 —007 5737'340 632 +°056 45°368 56 —o037
282 69 o016 39°466 636 —'013 90'511 63 —'119
BH Nor 6118501 128 —018 4o~57g 232 I‘oor . 97'230 64 i'lsg
2425406°32 o o 59 3 ‘021 094387 110 ‘103
5 38-312 28 —~of733 CX Nor 90'478 729 —'04s 6126511 115 —'OF7
53210 41 4031 | 2425417°439 o 4032 ‘500 729 —o23 6475°466 169 —oor1
5646°527 210 —'0b4 76°321 3 -oss 5833'324 807 —o11
‘550 210 —'041 5652°597 12 —245 boroboo 1130 —0I7 VW Ara
85'540 244 +-037 5731°401 16 +-080 15571 1139 014
5%93‘205 338 +-124 90°282 19 +'102 94610 1283 o017 2425423.504 ° __.042
5634'307 374 o025 38391 4 —'03
320 374 047 DO Nor EO Nor 53'366 8  +-ob1
35'344 375 —'082 | 2425411°346 o +'020 | 2425406°329 o —'004 5825°314 108 +°054
58255 395 —'obo 37°448 42 —'oi2 11°446 6 —oor 6126°511 189 —033

L]
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TABLE 4 (continued).
d E 4 XX Ara I (Oos)
k 2425451°221 47 +ro27 d E d
5655584 289 —o24 d E d 242576435 o ‘00
d 606 289 —002 | 2425390°451 o —075 6537 1 +'o2
2425411446 —048 5744°330 394 o030 5646538 26 062 92°47 28 —oz
467 —r027 5853°279 523 o014 5774493 39 +o43 6009°58 244 +o1
17°417 +-or1 64237 536 —009 5853290 47 086 12°58 247 —o1
‘439 +033 6036°547 740 —'OI§ 60o10°589 63 —'122 13760 248 o1
44'444 + 008 6118501 837 +-oo4 89'469 71 +'004 14°60 249 ‘00
TABLE 5.
g £ s g g & g £ g £ o £ o & s &
n & Al n 2| n S =l n s a2l n S 2|l n S =in ] | n S a
= - < < = = < <=
a .» a . 8, . a .» a . a . |, . a .
- bl ~ - - E - -
8 ] 8 8 4 8 ] 8
V\;X Nor A;A Nor . ¢ 6c8> I"502, 358 2 I',588 4%0 10 1')489 g?o 20 l')ggm. 6§1 20 1')319 267
P 3 b F s |68 751 36| 2 ‘590 4'2| 10 ‘522 ‘2l 10 644 5'5/20 ‘894 26
20 .°58 I'4) 21 .°46 6 977 2:6 20 884 32| 2 504 44 5 ‘547 9'75 20 692 46,29 ‘986 26
20 ‘127 IS 28 ‘145 II 000 40 5 935 §% 2 ‘bog 35|10 ‘574 70 10 739 16
20 '208 I% 21 2§4 5 .026 6.5 5 951 74/ 3 ‘619 2310 ‘608 53/ 5 ‘760 ‘5 EO Nor
20 301 I'0p 14 "200 5 ‘044 6.8 5 ‘957 8210 ‘653 1010 ‘634 4’510 794 —'3| 5, ‘044 24
TR AR BEIIE QI nes Yrd meganiy
. . . . 4 5 9 ‘o to ‘727 6/ 10 708 3914 ‘892 ‘9 . .
D MB R RS un N L mopr Segm e e wfn
. . ) ) 30 ‘872 5/ 20 ‘808 40 -188 .
5 '453 3628 728 10 ‘184 I'5| 30 086 20| 30 949 2|20 ‘878 38 EK Nor 5 1 73
15 ‘497 16/ 14 ‘813 20 ‘241 1’5/ 30 ‘210 I'9 20 ‘936 48 . 3 .ZIé 6.6
20 561 11|14 ‘871 20 '320  I'3/30 ‘329 175 GCX Nor ro 023 37220 278 33
20 626 12|14 ‘go4 20 ‘408 1'% . . DY Nor |10 ©62 3420 '354 272
10 ‘402 20 . . o . . .
20 678 1'5| 14 054 20 475 1810 446 66| o0 o3 EL T 8 e ey 3520 437 22
2R g O B B 225 7 19900 aoh w30 30 2030 2 53|20 w7 a3
20 853 19 AQ N 30 w21 12 xg 4%0 I°.g 20 ‘271 1'3]26 ‘211 22/ 30 ‘312 53/ 20 ‘624 24
. . or . . 501 50150 337 1115 ‘304 47|10 ‘373 58 20 700 25
10 ‘895 24 30 827 14|10 ‘522 2°5 . . . . . . . .
10 ‘925 22| 10 ‘028 /30 932 15|10 24r 19 20 ‘402 ’6 30 ‘406 2'1) 20 '439 6‘4 20 .778 2’5
21 ‘971 2'0 20 ‘081 o 206 £l 20 454 8{30 498 22/20 ‘512 68/ 20 ‘860 26
WZ N 30 166 8 BE Nor gg ,723 ;‘8 20 ‘517 1'8]30 '623 2'2| 20 'goz 69| 20 '938 20
or . . . . . . . . . .
26 .yl 20 ‘038 22 i ol 20 579 16/ 30 780 2°2| 30 92 7'0l 21 ‘980 22
30 ‘057 46 3o 27 730 132 17| 3° ,788 1.8 20 ‘697 =20[30 ‘895 2'1/10 ‘754 7’4
32 ‘380 713 3 7 30 88
30 ‘179 38 30 8 5 30 265 15 29 '983 ‘:*g 20 'g94 1'3 40 966 1'8| 10 '§78 75| EX Nor
10 277 49 35 568 6l 30 ‘342 17 22 ‘843 . 10 ‘822 7'5| 19 000 6
10 '336 42 5 -8l 20 ‘419 2% 23 ‘922 IO g 1o ‘856 76 . .
. 2130 679 8 : ) CL Nor . | 10 ‘054 4
ig zzg 12 20 753 8 ig 45132 4‘2 31 ot 26 7 30 ‘051 —2 ig ‘2?,8 gz 10 ‘00 8
o 451 40 10 .805 15| 12 5 563 ‘103 26 30 ‘149 O 1 998 46 10 ‘164 273
AP R TR R B L ot 3
. 3| 10 674 4 . . 5| 40 '205 20/ 5 273 9 10 245 279
B ER R N A I NI
. | 10 946 34 . I'S'To 488 27|49 '392 20/ 5 ‘319 47|30 ‘054 19/ 10 ‘326 13
o 338 g.g 10 ‘980 27| 39 .86‘§ 20 16 ‘509 33| 5 453 47 5 ‘334 46/ 30 ‘168 2320 370 9
30 883 20 30 794% 272 15 %28 15 S '432 43 5 '335 31|30 287 =28 20 '4% 9
. . AT Nor BH Nor 10 ‘558 60/ 10 494 24/ 5 °307 2°3130 390 34|20 4 5
32 .ggg gg 16 ‘006 28 I0 ‘584 67|30 ‘531 18 10 ‘389 1030 497 34/20 ‘548 6
10 918 4ol 4° ‘078 40 15 ‘085 32/ 10 605 53 30 ‘617 17030 ‘472 1/ 30 ‘602 30| 20 ‘604 ‘8
9 ‘055 55| 3° ‘163 43| 15 163 2| 10 ‘622 44| 2° :g58 1:8 30 gsg ‘1| 10 '(;62 2:8 20 :376 1:6
8 ‘982 62 10 210 5413 ‘203 24 IO ‘640 3°3| 20 930 1'7/30 "656 —'1}30 71 24120 742 1’4
236 . . . . - 10 ‘888 20/ 30 760 —1|30 ‘8oz 21|20 o4 14
a ? '2‘315 ://g §§ ;gi ;g g; §§§ 22 10 ‘923 22/30 ‘831 +'2/20 ‘894 1820 861 12
14 ‘030 —2| 5 2?)2 3.3 30 410 1'g M N 14 ‘974 2132 ‘935 —'I| 19 ‘969 1'8 20 ‘944 6
7 095 39| 5 2 '3/ 30 ‘50 6 or
7 ‘110 34 3 ‘277 8% go 39}; ;'o jo0 o4y 5 DO Nor EI Nor EM Nor (II) FK Nor
7 ‘134 1’5\ 5 200 75|30 718 10/ 3° ‘I34 ‘8 20 ‘000 50|29 ‘027 3020 "o7I 27|10 ‘020 28
14 ‘164 ‘3] 10 315 53 go .501 17| 30 233 6| 20 ‘obo 52|20 ‘128 4'5/20 ‘142 2820 ‘082 26
28 226 3130 "392 45|15 ‘872 1'6/ 3° 335 “7l20 ‘111 51|20 ‘204 §5'2/30 ‘252 31/20 ‘181 27
28 346 ‘1130 ‘516 46 15 ‘934 2°2| 30 461 7120 206 43/ 20 266 5730 354 3°3/20 ‘312 26
28 ‘442 ‘0 20 °577 42 J 10 ‘525 7l 20 288 40/ 20 ‘319 60 30 ‘463 35|20 ‘437 26
84 ‘632 —1 30 659 41 3 '547 5120 ‘348 47320 ‘373 60/ 30 ‘568 3320 ‘560 28
28 844 ‘ol 30 ‘828 41/ 25 043 31| 2 ‘570 12/10 ‘408 48/ 20 ‘440 6°1/30 ‘662 30/ 20 ‘641 32
28 ‘962 —2/30 ‘953 41|75 260 37| 2 ‘578 22/ 10 ‘449 54/ 20 ‘526 6430 742 28/ 20 y17 28
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TABLE § (continued).
g g ] g g g ) ¢
2 £ 2 £ 8 £ a £ g £ g £ 2 5 g £
"E BT E B"4E 3" 42 B"<E 2"<E 3" £ 3" i ®
S - - b - = St =
5] 2 2 8 2 8 R 8
P s P s P s P s P s P s P s
20 798 29|20 ‘524 2'0f 2 ‘120 36 VW Ara 20 ‘834 ‘8 10 ‘073 36/30 ‘117 2'0/20 ‘109 36
15 ‘878 28/20 ‘564 14| 2 ‘126 22 P s |30 ‘041 10|30 ‘130 2'2/20 °‘I52 2'0|20 ‘138 34
10 928 62/ 20 648 16| 4 ‘138 12/ 20 ‘036 7 k 30 270 2'1/20 ‘186 2'1/20 ‘168 37
10 ‘948 7'4/ 20 ‘722 20 6 ‘150 7l 20 ‘102 8 ‘o ..130 ‘405 2830 242 2'3/20 ‘204 36
10 983 6'4/20 794 2'4] 7 ‘166 ‘4| 20 ‘145 12 20 o3z z.g 21 ‘498 3320 ‘313 2020 ‘256 36
20 864 2°0/ 20 ‘214 2| 20 ‘196 ‘9 32 ,;31 i'z 3 556 57 20 ‘362 18 20 ‘313 35
FW Nor 19 ‘952 1°9| 20 ‘283 ‘320 ‘254 12 go 323 1y 3 ‘564 6°1/20 ‘452 1'4/20 ‘362 34
Ar 20 ‘335 2/ 20 ‘308 14 20 4ob 1'% 3 ‘572 7'1|20 ‘522 26|20 ‘452 31
20 ‘040 2°I SY Ara 120 403 o 5 ‘353 279 1o 450 32| A4 576 66/ 5 579 39/ 10 ‘509 40
20 ‘112 2°'I| 5 °‘OIj 7l 20 °463 51 5 ‘368 42 lo 48 ol 1T ‘604 28 5 623 49 10 ‘536 51
20 194 18 2 ‘050 2'6{20 ‘517 3 5 381 530 E3 SQas 670 18 5 643 53 5 579 67
10 226 28 2 056 4220 583 4l 5 ‘395 5B 10 350 Scl3o 754 2615 754 15| 5 623 76
10 261 78 2 ‘066 56/ 20 ‘663 ‘6| 5 ‘414 56 20" g 2 ? 30 ‘879 277120 ‘898 14| -5- ‘643 83
10 278 871 2 ‘070 7020 729- ‘2| 5 425 49| .0 7 .1.4 30 957 24/ 30 959 I'Q| I5 754 32
10 ‘306 70 2 ‘078 92|20 794 '3/ 20 ‘490 18 3 ,77? 11,3 . - fl20 898 373
10 '334 277 2 088 11°4/20 ‘846 ‘4 20 ‘580 12 3% 93T 9 . I (Krb) 1 (Oos) *| 21 ‘946~ 36
20 359 22| 2 ‘101 Q'I| 20 Qo2 ‘4l 20 678 11 XX Ara ¥ . ' 21 ‘999 32
20 ‘448 20| 2 ‘113 44 20 ‘958 ol 20 763 1'4/ 10 024 3'2/ 30 ‘043 - 2°4| 20 ‘058 38} .
TABLE 6.
(star h) -
Number J.D. hel. . Number J.D. hel. . Number J.D. hel. .
of plates 242 .. .. Brightness of plates 242 ... .. Brightness of plates 242 . ... |° Brightness
d s : da - s - : d s
2 5381°45 86 2 5713°52 89 2 585022 89 .
I 82°31 56 2 : 1654 89 2 © 5329 4'3 -
3 83'54 48 4 19°44 60 2 5428 46
2 90°45 89 2 20°53 4’0 2 5827 2'8 -
2 91°45 86 1 31°40 78 1= 26026 26
2 93°48 88 2 37°38 .86 i 2 600959 80
2 5406°32 84 2 3850 58 2 10°59 84
2 10'42 48 3 39'53 45 . 2 1359 88 .
11 1136 5'9 3 40'55 58 3. 14°55 89
11 15°40 86 2 41°34 62 2 15°'5 89 -
4 1626 83 1 42°38 A 2 36'54 89
2 17°43 89 1 44'33 87 3 67's5 64
3 18°31 89 2 45°37 84 2 7657 66 ¢
2 20°40 84 4 64°37 45 4 87°47 - 92
2 23°49 48 4 6529 56 2 8846 89’
2 3529 81 2 74°49 56 2 . 89'47 89
1 37°45 87 3 89°49- 26 . 2 * go's2 29
3 3835 83 4 90°38 177 2 91°45 36
3 41°39 67 2 91°38 22 .2 92°48 39
3 42°43 63 5 9235 17 4 93'52 2’5
9 4338 43 2 93°22 I'2 3 94°54 18
4 44°37 53 2 94°46 2’0 2 611849 86
6 4541 6's I 95°30 30 2 20'53 48
7 4831 86 4 97°36 60 2 22°54 60
8 51°31 84 1 9826 w77 2 352 58 .
8 52°38 84 2’ 5803°32 84 2 25°47 89 .
9 53°33 80 I 05°35 41 2 26'52 92
2 7527 1'4 2 7 0830 78 2 20°41 9'3
2 7631 18 2 21°24 84 1 645320 8
2 82°30 58 2 22°22 82 c2 7256 22
2 564654 86 I 31°28. 62 - 2 7548 18
1 51°61 58 2 32°29 88 2 7652 3’5
2 52°60 58 2 33°31 87
1 85'54 41 2 34°32 86

-
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