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- Provisional or revised _éphemeride_s of 23 known variable stars of _the eclipEi_ng
~ type within 6° of » Carinae, by Ejnar Herltzsprung.

 In continuation of the ephemeris given in B. 4. V.
65 of 26 new eclipsing variable stars, I have further
examined 15 variables of this type already, announced
in these columns together with 8 others previously
known. The only revised ephemeris is that of ST
Carinae, the 22 others being new. The general remarks
made in B. 4. V. 65 also hold for the present note.
In all 408 plates taken on 117 nights between J. D.
2423786 and 2423993, were.-available. The majority
of “these were exposed for 30 min. (max. 37 min.),
the total exposure time being 181 hours. The numbers
of plates taken on the same night are as follows

niﬁmberof-plates 1 2 3 4 §5 6789 10T1I 12

nights 2320222711 2325 1 o0 I

The following lines contain a few technical remarks |

regarding the treatment of the material. It was desir-
able to store the plates in such order, or rather
disorder, that the observer would not know on which
particular plates the consecutive estimates were made,

and still so arranged that every plate of a certain |
number could be found without much trouble if wan- -

ted. This has been done by dividing the 408 plates
in 10 groups according to the last figure of their
number. The plates were kept in open boxes all lying
the same way, film down with intermediate sheets of
paper. I then usually started by estimating the varia-
ble on the plates having numbers ending on o and
then took those ending on 3, 6, 9, 2, 5, 8, I, 4 and
7. In this- way nearly always several other plates will
be estimated in between two plates taken during the
same night. The time used for the different operations
naturally- varied from case to case, but the following
nett times for the routine work may be taken as
averages: estimates and reduction 4 hours, determina-

tion of period with least square solution 1/; calcu-
lation of phases to thousandths of the period 2%,
arranging according to .phase, - calculation of. mean
values etc. 3/, total 10 hours. The average time for
estimating one plate was about half a minute. The

FIGURE 1.
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calculated phases were written on a special sheet of
paper leaving room for adding the estimate of bright-
ness. The sheet was then cut in slips, each containing
one observation. During the cutting the slips were
arranged in 100 grb'ups according to the first 2 figures
of the  phase using a piece of cardboard divided into
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100 sections. After
easily made. All the operations mentioned aboxje were
made by the writer ~without a551stance
number: of obselvatlons used in- the present note
is- 9087. L

T wilte be noted that the range of “the ecirpsmc ;
variables given lere is generally .greater than for :
those contained in B. A. N. 65. The reason is that :
the latter are .those found later, those with big range '

generally’ being discovered first.

A particularly interesting class of eclipsing variable -
stars is formed by those showing a constant minimum -

for a considerable fraction of the period. This class
is represented in the present note by CV Car and
DK Car. When, as is to be expected, the component

of smaller surface brightness and greater size is the

more -yellowish-in colour, the visual range of the pri-

this the final arrangement was"

The t‘otalw -
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‘mary minimum will be smaller than the photographic

one. On the other hand there will be more prospect
of detectmg the secondary minimum by observatlons
using light of longer wavelengths. :

The accompanymo diagrams are on the same scale
as those given in B 4. N. 65.

Figure 1 shows the extent of the field: (equmox
1875), 10° X 10° covered by the plates and the distri-
bution in this region of the 54 eclipsing variable stars
so far mentioned'in these columns. There is no striking
deviation from accidental distribution.

A summary of the results is given in Table 1 and
mean values of phase (using 2420000 J. D. hel. M. T.
Grw. as zero point) and brightness for each variable
in Table 2, followed by remarks on the separate stars.

The means represented in the diagrams are in
Table 2 marked with an asterisk.

TABLE 1.

.8 15 =

8 8 5 26, 8lsis

: ‘ g g E epoch of min . ,f"‘ ‘g &.‘éf‘g > S E

Star «(1875)  d(1873) - C.P.D. % J%E | ] D. hel. period rec1p1;o§a1 depth of | 5 175 23| E3E

: : ‘ S ’Ebg M. T. Grw. perio minima 5 52288

v 2 gERAlse .

sy E |88 78R
g o v A~

- h m s | m m d d : 4—r s s P

ST Cn| 10 11 390 — 59 35 5 |—59°2007 | 92 93 | 2423901675 ‘90165 | 1'109086 | 63 ‘04 | 408 | 293 et
CO Cn 13 §8'0 —62 450 |—62°1513 | 97| 10§ 3877°983 | 83121 ‘120307 | 1128 0 | 407 | 5485 | . ‘10
YY Cn| - 15 549 —60 488 . 100 3901932 | 204264 | °37841 77 02 | 397 | 530 ‘12
AS Cn| " 19 593 —59 369 : I 3921°655 | 276593 | 361542 | 1'19 -0z | 407 | 343 ‘13
CP Cn 21 17°6 — 58 363 - 132 . 3898707 | 2°3942 41768 70 o | 389 | ‘412 Cr12
CU Cn 35 12 — 58 1672 ) 131 3928944 | 410112 | 243836 | 95 o | 368 | -o18 ‘05
BL Cn 40 29 — 59 II'I 145 3900°874 | 3'35531 | 298035 , ‘69 ‘03 | 370 | .°597 ‘13
CV -Cn 40 471 —57 155 [—57°3774 | 96| 1073 3900209 | 14°4157 ‘069369 | 164 -03 |-408 | '5536 | * ‘Io
SW Cn 41 74 — 56 534 |—56°3777 | 94| 100 3941°923 | 816608 ‘122458 | 1'89 0 | 408 720 ‘09
CW Cn 41 424 —56 406 133 3940°986 | 197398 | 506592 | 73 O | 377 | ‘472 ‘13
BP  Cn 41 548 —59 304 3¢ 3879'931 | 96449 | ‘1030682 | 95 — | 401 | 279 ‘04
CD-Cn| - 32 75 -60 211 12 3900°198 | 2°96756 | 336977 | 83 o | 386 | 277 ‘08
CX Cn 52 269 — 5§57 §32 |—57°4021 [10°1| 1II'O 3909914 | 3734717 | 29876 | 1’16 0 | 408 | ‘126 ‘12
CZ Cn 58 20'9 — 359 439 13 3900498 22850 *43764 ‘go ‘o2 | 398 ‘014 ‘13
XY Vi 59 355 — 54 588 113 390I°375 | 2°51037 | 398347 | 126 o | 402 | ‘IOI 11
DD Cn| 11 0 495 —62 495 133 3904270 1°44272 | 693137 | 68 ‘o1 | 370 | ‘194 ‘14
DE Cn I 32 —6o 71 12 3891'343 | 371306 | 26932 | 269 ‘o | 408 | ‘0163 ‘11
AR Ct 2 481 — 55 449 12} 38932 8971 ‘11147 1'58 ‘0 | 400 | ‘976 —
DF Cn 5 68 —62 443 13 3906697 1-8663 ‘535824 | 41 o | 376 | ‘302 ‘10
CI Cn 8 43’5 —59 438 12 3901246 | 2°81849 | ‘3548 I'to ‘o | 393 | -162 11
DK Cn 11 32'1 — 59 485 12 3918458 | 11°335 08822 ‘96 o1 | 452.| 686 ‘10
DL Cn|{ = 12 339 —58 201 - 13 39017355 | 48215 2074 1'30 0o | 391 ‘141 ‘09
DM Cn 13 109 — 57 49°3 | - - - 13 3911648 | 5°3163 1881 184 o | 363 | 781 ‘14
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TABLE 2.-
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30 ‘;9 .00‘1‘ 40 | 134 | 006 | 10| 096 | ‘132 | 60| 216 | -cog | # .272 . ‘: 7| 076 | 49"
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61 220 | - Z 40 | 338 | -o25 40 | 348 | o076 6o | 581 ‘004 g 267 2530‘ 7 | ‘104 | 1-22*
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6 282 <85 48 747 “002 8 | 564 ‘56 3| ‘693 76 1| 303 a0 8| ‘144 140
6| 298 | -b13 5 | ‘802 22% 4| ‘578 1 72* 3| 697 | 86 5| 313 19° 50 | 212 |—'Ol2
2| 312 | 546 5| 8ro | -38 3| 603 | 76 3 7ot 17t | 3] 385 | 016 | 59| (334 |—o22
6| 333 383 4 | 819 51* 4 | 617 66" 3| 717 | 1'89* 40 | 168 oz 50 | 476 |—016
p ,3:;9 ,208 2 | 828 84* 6| 624 | -61* 1| 738 | 1'17* 40| 574 —-oé © 50 | °574 |—'007
8| 380 | ‘102 4 | ‘840 | 1°20* 4| ‘632 | 48 2| 754 | c27* 40 | B84 | ‘025 50 | 712 |—'016
10 | 304 017 4| ‘854 | 118" 4 | 640 36" 4 | 762 ‘06" 40| 770 | 023 50 | ‘851 |—'023
. : > 8 002 ) A . .

o | 3 o7 5 | 865 63: 5 | 653 5 6o | ‘823 40 | 862 022 47 | 991 012

30 | 311 |—007 3| 871 41 40 | 710 | 096 60 | ‘952 ‘002 38 | 974 |—003
30 | 374 |—o006 5 :%9 24" | 40| ‘809 | 070 T
30 | 643 |—004 5 7 | 13 40 | '909 | °071 CX Car.
. ) 37 | 948 | -or3 ‘
30 | 709 |—000 IS s
gg g?g :g_:,cl) ‘ CV Car. 4| 065 12t DD Car.
30 ‘942 |—-00z |. n P s 3 'ggg :21: n P s
CP Car. 26 ‘04z | 090 CW Car. g ! ,09§ ig. 45 2064 020
CO Car. 20 114 078 . o 5 146 28
N npoP s 14 | 185 | 066 b ' 31 096 | 6z 51173 | 55
Io:; ‘120 ?019 42 :%2 :;52 17| 1256 | 066 72 -154- '0562 j; ‘ :cl)i I'?g' 5 188 ¢ 66",
94 | 384 | 016 20 ‘283 1% :g’ i-:";f ‘ gig 60 | ‘312 | ‘084 3] ‘122 | 126" g ZCI’; 6§ '
3| 518 | ‘44" 9| 347 13" | 28 472 066 14 | 412 ‘118" 4| 132 | 120" ] - 226 _5 .
3| 52t gZ 6| 362 | 27" 1| 508 16 6| 434 '37: 4| "140 1:04: i .257 g:;* .
3] 524 'Sé" 6 :369 :38: 1| 510 31 6 447 ,62. 4 ,148 ,80. 40 | 288 | -orz,
2 g;i 130" 6| 377 52 1| ‘512 36" 2 422 79, 3 Igé ?O* 40 | 368 ‘'OI'1
0| - : 300 | B . > 480 | 71 4| 162 | 50 . .
4| 563 | rog” T aea | e : gig Bpe 1) w07 | 426 3| 176 | 25t |0 f;§§ o
4| 572 '67* 6| 421 -80* 1| 320 | 1t 6o | "619 | ‘063 6o | 256 | ‘127 40 | 862 | -oz3
5| 584 | 34 6| ‘434 | 65 1] 522 | 76" 70 | 769 | -o72 6o | 393 | ‘1§ 50 | 822 |—003
1o | ‘592 | ‘13" 7 | 445 53" | 24 | 1110 68 | 948 | ‘088 6o | ‘536 | ‘125 40 ,9;7 —009 o
Sol Mol e | 5 ash | 35t | x| gas | rar | S| So) g
9| ‘873 | oo 9| 47 1ot . ‘ . o | 814 | -11I
40 '562 ‘138 ol IS 6o | ‘958 | ‘117
YY Car . 7 532 | 168
L EE t e
n P . s ‘ B . ey .
| 036 | tas | ol | w2 | 73070 nyo® s
40| ‘105 | ‘135 | 40| 988 | ‘170 71 553 | 171 40 | ‘143 |—o021 DE Car.
40 | 235 ‘127 71 ‘566 | 170 BP Car. 40 | 245 |—040 :
40 | 360 | ‘128 71 ‘572 1'69: . 40 | 329 |—olI0 n | P -
19 | 441 | ‘102 ‘ 71 577 | 169 a | P s 40 | 413 |—021 3.1-0976 | 377 -
4 | ‘480 27" CU Car. 3| ‘580 | 1'44 40 | 033 |—'022 40 | -50§ ‘003 3] 983 65*
4 493 45 o I '5§2 41" 40 | ‘123 |—'027 40 | 628 |—'028 4 '99; 105"
4| ‘50 71 n s t| 584 | rar* 30 | ‘221 |—'004 40 | ‘721 |—'0I3 41 998 | 172"
3] 522 82: 3] 985 ‘24: 1| 588 -59: 3| 265 '223: 40 | 828 |—024 2 | -oo5 | 2°32"
31 531 877 51 998 | 36 1| ‘590 | 66 3| 277 | 823" | 40| 913 |—'005 3| o183 | 271"
4| ‘543 85' 3 | 008 '70: I| 592 | 44" 3| 287 '527: 9| ‘952 -03: 5 | 028 | 222"
4| 554 | 647 5| o14 | 96 L | '594 | 49 3] 292 | 297" 4| 963 | -11” 5| 036 | 162"
4| 564 | 52 5| -o21 | 105" 30599 | 14 | 3| 297 | ‘073 4| 974 | 27 4| 043 | 98
4| 575 31 7 | '031 | °57 9 | 6o4 | -096 40 | 357 |—"024 4| 992 | 58" 5| 049 | ‘55"
4| 584 20 2 | 041 24" 29 | *629 | -08o 40 | 416 |—'022 3| 002 | ‘71" 5 | o056 '28:
20 | ‘607 | ‘133 20 | 088 | ‘135 40 | 687 | ‘065 38 | ‘506 |—028 3| o15 | 86" 5| 063 | ‘1o
40 | 673 | 099 | 100 | 259 | ‘I39 30 | 756 | ‘048 29 | 610 |[—'021 3| 024 | 77" go | ‘186 | -o1s
40 | 767 ‘104 | 100 | ‘551 ‘134 30 | 823 ‘057 40 | 715 |—'034 3| 034 | ‘62" 9o | 388 ‘020
40 | ‘866 | 086 | 100 | ‘806 | ‘118 30 | ‘892 ‘041 37 | ‘822 |—030 3| 045 38" o | ‘597 | ‘023
‘ 9
40 | 959 | 144 18 | '952 | ‘131 30 | 962 | ‘048 52 | ‘929 |—016 2| 'o56 | ‘20* 90 | ‘859 | -olo
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o TABLE 2. co YY Car. The variable is" faint (~78) on one old
= —T— ———T— —
2852 Ta FAEE 'PAPE P 7 ' plate from 2420963°321 J.D. hel. M. T. Grw.
Ssl S| Eo|e8 (85| Ee |28 |€5 ) £ S
Ea B alge|ga A §% |Eal8al 5?2 | ASCar. There seems to be a constant minimum
2'5 ‘:"_“5 g8 “'5 =5 | B A ’.‘3"6 Hg |k E Iastmg for about 025 of the period. As the order,
AR Cen. CI Car DL Car. in which the 3 exposures (each of 30 min.) on the
Sydney plate mentioned in U. C. 48,51 were taken,
o | P s ] n P s o | P s could not be ascertained, the middle exposure
?g ;‘I’g é;? 5? ?g; :‘3;? 42 'cl’gg ié? 2418411945 J. D. hel. M. T. Grw. was adopted for
23| 323 | o8I 3] 129 | 41 4| ‘118 | 88 the epoch of minimum. M. e. of epoch * 401 and
36 | 436 | ‘128 4| 139 | -62” 4| 126 | 125” of period + 4-00003.
50| 344 | 103 3| 147 | 86 51133 I'47"
40 | 65 ‘092 4 | 152 | 1°00" 4] 138 | 149" — q.
32| by | 086 | 128 | 116t 6| 114 50" CP Car = 526 M. e. of epoch %+ 005 and of
36| 883 | -123 | 5| ‘166 | 108" 5| 158 | 1'15* period + %0003.
"5 | 973 | 168" 2| 1177 | ror* 4| 174 | 577 .
5| 984 | 163" 2| 186 | ‘60" 7| 184 | 29" CU Car =52 ¢. M. e. of epoch + 4-004 and of period
7 1 '991 | 1°37* 2 | r202-| ‘20" 50 | 258 | ‘204 + 4-000
. 5| 994 | 120" 50 | 281 ‘024 50 | 396 | 178 3
‘03" 38 . 556 | 228 . . . .
Z; ggi I.;g* gg ':;oé .gg; ég gg4 ;fg BL Car. This faint variable is very near the centre
50| 636 | ror3 | so| 831 | ‘178 of the » Carinae nebula. ‘The star is faint on 2 old
g? .gz,f g;g 50 1 940 [ 190 | plates, viz. 78 on 2420250300 and '53 on 2421035255
T J-D. hel. M. T. Grw. M. e. of epoch + o1 and of
DK Car. iod + d.0001.
DM Car. period = o001 :
n P s ) . .
4o | 011 | oog 2P . CV Car = 52 4. There is a well established constant
40| 093 | 005 | 110 | ‘030 | 220 minimum lasting for an unusually great fraction of the
42 :;35 ‘ 3(1)2 :io 299 ?5154 period, viz. ‘05. The two components must therefore
10 .3;(3; 001 ; ;2; .31‘?* differ f:onsiderably in size. M. e. of epoch + 4002 and
40 | 451 |—o12 31 731 | 4r1* of period + 4oo0r11.
.DF Car. 40 | 551 | ‘008 4| 735 | 62" . ) o
10 | 616 | o’ 1| 737 | 80" SW Car. This variable is indicated in A.C. 151
no| P o] 7| 637 | 11t 1| 745 | 98" bei bably of 1 i Th
8o | ‘103 | 039 5| 642 | a0t 1| 749 | 128* as being probably of long period. ere may be a
4| 262 -133* 7| 6701 -89* 1| 751 | 1°§1* constant minimum lasting for ‘oI or ‘02 of the period.
3| 273 | 237 8 686 | roz* L) 758 | 2101 The star is faint, 2503, onan old plate from 2421010272
31 289 ‘41" 8 703. 99 1| 782 | 2r11* D. hel. M.T. G
5| 299 | 45 4| 723 | ‘82" 1| 786 | 194" J. D. hel. M. T. Grw.
6| 313 385 2| 726 | -68* - 1| ‘804 | 1'68*
g 331 | 23 2| 729 | 51t 1 'gzr‘ 'gl‘ CW Cal = 54a. M.e. of epoch + 4006 and of
‘344 | 04" 2| ‘732 29" 1| 823 81
80 | 444 | -o41 40 | 765 ‘010 * 1| 826 | ‘72" p e“Od 4-00003.
8 *706 ‘046 8 ‘008 -8 58"
83 .;?5 .g§5 ig 922 _,.‘;‘2,5 -; 82; ~§76* BP Car. This variable is 51tuat§d in the » Carinae
: : nebula. There are no recent observations between
] ) I?E.MARKS' : ) the phases 7485 and -7955. For this reason the period
ST Car. This variable has been studied in detail might just as well be half the value indicated in
at Harvard (4. 4. 60, No. 5). The period derived | Table 1. But the star was found faint, s'g, on a plate
there is 4901652, while from the Johannesburg ob- | from 2421401243 J. D. hel. M. T. Grw, while it was
servations alone I found 9:90164. The two median bright, ®0, on 2420991'275, the two plates being
minima - of Harvard and Johannesburg; J.D. hel. M. | 409'968/9'6449 = 42°506 periods apart. I.do not
T. Grw. 2414260%'334 and 2423901675 * 4003 (m.e.) | however consider this evidence against a period of
respectlvely, give the period to be 96419:341/10693 = | 42:82 as quite conclusive. The star was found faint
49016498 + 90000004 (m. e.) The existence of a | (/. 0. C. 46, 17) on a copy of a plate taken at the
secondary minimum of about ™06 (SHAPLEY, 4. V. Cape Observatory on 2412161399 J. D. hel. M. T. Grw.
4589) is confirmed by the present observations. The e : o : o
range ‘is ™:87. (Harvard) or 63 in my scale of estim- | - CD Car. The star is faint, 58, on an old p]ate from
ates “giving the value of-one. step to be I"“38 in this | 2420327248 ]. D.hel. M. T. Grw. M. e. ofepoch +4 007
case. Spektr, /. D.-89234: Ao ~ o and of perjod * d00(3'04 o
CO Car. = 52 @. The minimum is ﬁdﬁsiﬁly'doné‘taﬁt‘ CX Car'= 52¢. M.e. of epoch + %003 and of pernod
for ‘02 or ‘03 of the period. + 4-00016.
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CZ Car = 52f M;e) _of epoch@ 008 and of perrod

" DE’ Car = 544? Though ‘the’ magmtude equlva}enf

:{‘A‘VN Pty -

it is certamly one of.the greatést known. The mini-
- mif? 18 possibly constant for about o175 of the period:
| M.eof ¢ QC‘h‘{; £%ot1zand; of period qoo4-f'

AR Cen - 542 As there are no observatlons o.n t,he

minimum cannot be accurately 1nd1¢ated R

DF Car_ 541 M e. of epoch @II and of perlod

of the range 2s 69, cannot ’be accurately «mdicated S+ d10004 ; ) . o
e FI‘G'URE 2. o ‘
COCvi Y ew| - ASTw |- CPCem| .. feuen[: SWen|
g S 4 S e e R
. ‘ % _.. ‘ % .’ B x| : 0o % o e | ®
‘ ‘ = cel @ ‘ i ® ..'.!; o . c @ L
° ®e [ e 0o {: i L S -
b' { pey 1 BN ; o] .
K oo Dgrnt e fRDe A ) ‘ V : N ! v L
BLew| it | CVeR] = |BPen fcpent. é
\ . o 5 LI ! :
o9’ renERE B = N ® : T o ;
. s LR ®le i * 0."
b’ g (I s
2 < L4 : i i
- : ! ;
B ¢ L .
DD Cn [AR ¢t -[DE €u
. S ] E e
~0._*..’u‘ E J iR J B H ° [ J
: . ) : ; ‘
e Oy ’ e : o | ®
- —— : e
3 e e 1B
- -~ .|*
DF Cn | | Clén DK én | DL Cn| - [pMen] o
[} d [ ] ) Ve [] . - o | :
‘a’ ° ° ® ® e , ... Y s
1 . e|e & o | . | e f ]
S ? g 9 L] e
N BTl TR * R
....... S ) o e e =
= [ ] _.‘. . ,'.»{
One square represents one thenth of the perlod in the a.bsass'xe, and one “step” in the ordlnates
CICar.” The m1n1murn is* poss1bly constant " for | the two components must therefore be very consx-

about “02' of the’ perlod M e. of epoch :I: 008 and
of perlod T oooo3 - :

.. DK Car_ 54/1. of the plates on Wthh thls varlable

" has beén: estimated,. 50 are: taken - with the centre at

1179, —62° The minimum appears to be constant

for abott 07 of the period. This would ‘be the greatest ‘
fraction of the perlod kriown for -a' constant- mimtimum:

The rise from minimum to makimum only occupiés
015 of the period. The difference in size between

oA

derable, the proportion between the two dlameters
probably bemc about 4.

DL Car= 524)r M e of epoch 01 and of perzod

+ d. ooo6

DM Car_‘_ szh 541. The vana,ble wias found in~
; v151b}e on 8 other: plates between the phases 7675

‘and ‘8085. The minimum. is “possibly constant for
about 04 of the period. . -
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