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COMMUNICATION FROM THE OBSERVATORY AT LEIDEN.

Provisional ephemerides of 25 new faint variable stars within 6° of t Sagittarii,
by #. G. Ferwerda.

The 25 variables forming the subject of this paper
have been found and estimated on a series of about
300 plates taken by Dr. H. vaN GENT with the
Franklin-Adams instrument at Johannesburg. The
centre of the plates is 15P58™ — 27°5 (1875). The
time of exposure of each plate is 30™. The extreme
dates of the plates are J. D 2425442°3847 and J. D.
2426573'5093. The size of the plates is z0 X 20 cm,
each plate covering a field of 10° X 10°.

The variables have been discovered with the blink
microscope. One pair of plates was compared by
Dr. H. vAN GENT in the blink microscope at Johan-
nesburg. The J. D. of these plates are 24257924344
and 242§326°'4790. This comparison produced 30
variables of which as yet 6 have turned out to be
short period variables, viz: f, », », ¢, #, x of this
paper. The other variables have been discovered by
myself on a second plate pair (J. D. 2425862:2866 and

2425863-3492) with the blink microscope at Leiden. |

The only rediscovery was the variable x.

Of the 25 variables 21 are of the cluster type and
4 are eclipsing variables. The southern part of the
plates joins with a field of 10° X 10° in which also
a great number of cluster variables have been found,
as published in B. 4. V. No. 227.

The estimates were made on an arbitrary scale of
steps, the variable being ordimarily inclosed between
two comparison stars. Thus each plate yielded a value
for the difference in steps between those two compar-
ison stars, for which difference finally the mean of
all plates was adopted. This proceeding generally in
use at Leiden is to be preferred to adopting a priori

- certain brightnesses of the comparison stars. Table &

shows in column 2 the brightness of the comparison
stars in the scale of steps with arbitrary zeropoint
(care has been taken that all values of brightness of
the variable become positive). Column 3 gives the
brightness of the comparison stars in magnitudes found
by direct comparison with some stars of the selected
area No. 159 which is in the field of the plates. The

- situations of the variables and the comparison stars

are shown on the aceompanying diagrams. The variable
is indicated by an open circle. The size of these dia-

| grams is 10" X 10’

The determination of the period did in no case
raise any serious difficulty owing to the circumstance
that among the plates there are three sets of 13 or
16 plates taken on one night. The epochs used for
the computation of the provisional period are the
maxima of the cluster variables and the minima of
the eclipsing vatiables. For vatiable @ both maxima
and minima have been used. For several variables this
period has beenr corrected graphically as explained

- below. For those stars of which the period has been

derived by least squares Table 2 contains in column I
the J. D. Hel. Grw. astr. mean times of the epochs
used, in column 2 the number of periods elapsed after
the earliest epoch and in column 3 the residuals O—C.

The phases have been computed by the formula

phase = reeiprocal peried X (J. D. H. Gr. A. M. T.
— 2420000}

In some cases the period finally adopted was derived
with the aid of the observations made on the steepest
part of the lightcurve. The slope of this part of the
lightcurve determined for each observation the reduction
of its epoch to that of a point on that steep part of the
light curve where the variable has a fixed brightness.
The normal epochs (often few iri number but relatively
accurate) thus obtained were used for a graphical
determiration of the period.

All estimates have been classed according to phase
and divided into groups. Table 3 shows. in column 1
the numbers of estimates used in each group, in
column 2 the mean value of phase, in column 3 the
mean value of brightness. The accompanying diagrams
give the corresponding light cusves. For several varia- .
bles the uncertainty of the estimates has been taken -
into account in computing the mean value of brightness.
These uncertainties have been specially marked in the
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registrations of the estimates. For some stars all
uncertain estimates have been omitted, for others half
weight has been assigned to uncertain estimates.

The total number of estimates used in the present
paper is 6426.

For the computation of the co-ordinates of the
variable three C. P. D. stars have been chosen defining
a triangle within which the variable is situated. On
an enlargement of the neighbourhood of the variable
two straight lines have been drawn joining the four
stars. two by two. The position of the variable has
been computed by assuming a lineair connection
between line segments and co-ordinate differences.

Finally, Table 4 gives a summary of the various
results. Column' 4 gives the total number of estimates
used for computing the points of the mean lightcurve.

-Column 5 gives the period of variation together with
the mean error. of this period computed by means
of least squares. ' »

Column 7 gives the phase of a point on.the rising
branch of the mean light curve defined by the condition
that the difference in phase with the point of equal
brightness on the descending branch becomes a fixed
value AP (to be found in column 8).

Column 8 gives the fraction AP as explained in
the remarks to Column 7

Column 10 gives the epoch nearest to the mean date
of the plates which is J.D. 2426119. The epoch of
the variable f only is an exception, as at the time
when the variable was estimated the set of plates was
not yet complete. The mean date in this case is
J. D. 24259091.

Colume 12 gives the mean error of a single estimate,
computed by means of the formula

S(as)y
) 27

in which A s means the difference in brightness between
two estimates following each other in phase and #»
the number of estimates used. :

Column 13 shows the value of one step in magnitudes
which gives together with the dates of column 12 some
idea of the accuracy of a single estimate.

Remarks on a few individual variables.

Variable a. A period has been derived from maxima
as well as from minima.

© Astronomical Institutes of The Netherlands ¢ Provided by the NASA Astrophysics Data System



http://adsabs.harvard.edu/cgi-bin/nph-bib_query?1932BAN.....6..201F&amp;db_key=AST

2BAN T B JZ0UE

rt

LEIDEN

204 B.A.N. 231
s . > [} N .
* . * y * L . t/. b y y‘ e o *
hd [ ]
[ . ‘e ° L . . ok PY
LI . ° . . < ° N .- .
L a. * . L4 .. ‘0 ¢ A * * . B o' . [ ] . . & o ®
. ® . a4 ° . . .o . K3 oA
b ce . ° . ov . . . ‘Bv . * .- .
° v - ] oV . ce [ J
. e ° . LI X °
. . Y . * < b4 '. ol . o
ie . . LI . g e ; o ;
. /1] e /o . ol 0 . 4 . (]
' < -
y R ° y y ! i y ‘o *
[ ] . . . [IEN L4
* ‘ '. . N . * ' - M ’. .' .' .A ’ :
: 5% - )
. . e . . . S ® g
R s . . . ) A ol o L]
. . . L . 1 Y ° [ ]
A 4 L > > ° oa
* o . LI ¢ ¥ R . °
v . o . . .
. c‘2 . L] . . o [ ] . ." . P . . PY .
T e . + g . . 9
Y . G Y R L o
O ) ]
v/ y L y o y y . 1 . .
ek —_ ° .® . ‘ .
.
® e . . . . v e )
° - . o . o % . o . ob .
. o . o A . Y ° cd - ()
ov Ov DR\ o, “, @
. . o . ¢ Jheo 0 e N * ‘e
* ‘e . ce
.. o , ot L4 " s ‘ P9
e ; ; ® ; . g ** ) q
M| b AL . 0 . 0 . ° o
v/ ° e g . 2 o/ ° N
L]
¢ O . .o . .
° * 0 * . ° S e ‘e® M
o ° . L . . . ° PPy | . LI
o * o .. Lor ¢ . . ° VO.‘ o * . ¢
‘ - . e T4 : T k- . o
. 13
. u.A ov . o L3 o * ov od [y . LI 3 g ..‘
. ., . .
. .
. * ; - : ° °
. * o] . M| /] . /7] . i
v @ ] W ] -
v/ . v/ . . x . N, " B
[ A4 e 4 L]
b * ° . ° e'. L2 . ¢ . .
(3 A .o ° . PY3 . ' Ao
R 4 ver @ L] . . o . o o
o . oV . ® ° Yo
ok o . . ° . o
[ . o ¢ ° 4 o M
.
¢ [} . * LS . ." « ®. :: -9 *
[ ] L] . . .
g T . ’ a - .
‘a ® /1] P (] (s}
. . d d in which s is the brightness in steps and P the
period computed from maxima: -3007609

+
period computed from minima : *3007738 +

Or taking the mean value: period = 43007673

+ 40000051. .

The lightcurve is approximately a sine curve, the
dots of the lightcurve being represented with a mean

error of + 518 by the formula

$= 3?36 - If’sg sinz2w P —~b°09 cos 2w P,

+ ‘05 £ 07

+ 07

‘0000058
‘0000044

phase (J. D. — 2420000) X 347:32483.

From this formula the phase of maximum is
250 =+ 018, which is given in Table 4.

Variable 5. The depth of the secondary minimum
is about half of that of the primary.

Variable y. The lightcurve of this eclipsing variable
shows an indication of a secondary minimum.

I wish to thank Prof. E. HERTZSPRUNG for his help
and advice during the preparation of this paper.
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TABLE 1.
s m b 65 m8 ) in8 s m s m b s m
513" c 71 14 54 137
a c 9'% 143;~4 d 96 156 4 J_ . c 81 142
a — 20 130 d 110 146 - a 10 134 a — 22 124 d 99 145
b 17 13 b 70 138 b 2'0 12.8
c 50 138 ¥ a — 10 129 c 117 140 c 32 130 o
a 00 132 b 48 135 d 136 1472 d 42 131
b b 45 136 c 92 143 e 151 145 p a 00 120
a — 1o 1279 c 66 138 i # . oo 134 }:’ ‘7";’ :2‘;
279 13 d 214 " : ) ’
B 5'2 lgg o i a 2:° 134 a oo 127 b 32 138 d 9’5 130
d 88 148 £ b 43 137 b 42 137 c 3o 142 ¢ 132 138
A 0’0 130 3 7 g i 4.2 c 70 140 2
c a 43 136 9 4 d 96 147 ¥
a 1o 137 b 88 139 m . a 20 1372 A 0o 1r°
b 45 1472 c 122 143 A ro 1149 g b 40 138 a 35 12'3
c 76 147 d 155 148 a 45 1274 A 00 12'9 ¢ 6o 145 b 64 127
d % . b 81 129 a 2’1131 d 78 1571 c 1000 134
c Irr 131 b 64 133 v d 13’1 139
a — I'0 130 a 1o 132 d 146 130 c 91 138 :
b 24 134 b 46 140 e 176 146 - a 1o 137 =
c 50 138 c 9'0 145 b 2°4 140
d 82 1475 d 11'3 147 ” A — 20 131 c 50 143 A — 10 131
' . a 1'0 131 a '3 133 d 76 151 a 30 136
¢ 2 b 54 136 b 42 135 b 65 140
1o 131 a 1o 138 c 98 140 c 62 1379 w c 90 144
a 36 1375 b 51 143 d 12°5  14°% d 10°1 14§ a 10 132 d 114 148
TABLE 2.
d t d d t d d t d d t d
2425862287 742 — ‘o002 2426218323 1097 - ‘009
@ 4 5888277 799 + 21 6240224 1144 — 14
Max. 2425707572 o — -008 6120589 1309 — 2 6480°493 1659 4 22
2425478263 o -+ 003 5716615 22 4+ 7 6236290 1563 — I3 6486'520 1672 — 15§
5792°230 1044 — 24 5765'430 141 — 7 6241313 1574 — 1 6570'500 1852 — I
5799'497 1c68 4 25 5825362 287 4+ 16 6242221 1576 — 4 6573295 1858 — 4
5823230 1147 — 2 5860214 372 — 10 6303271 1710 -+ I
488 1148 — 45 5862287 377 4+ 11 6480493 2099 + 11 "
5849'402 1234 + 3 6ogq520 943 — 4 6569310 2294 — 6 2425792°456 o — -o13
5852°429 1244 -+ 23 6210226 1225 — 12 6570232 2296 + 5 5795351 5 — 4
5860'225 1270 — 1 6212287 1230 — 2 6573'413 2303 -— 3 5825362 57 —  §
6094'531 2049 4 12 6476'554 1874 + 10 i 6088:562 513 + 13
6103°579 2079 -+ 38 6569277 2100 — 2 ) 6213216 729 + 2
6118578 2129 — 2 6570°511 2103 -+ I S 6266327 821 + 14
6212°353 2441 — 64 6573'381 2110 — 1 2425740°552 o — ‘006 6303271 885 4 21
6213331 2444 + 12 5792434 97 — 4 0540452 1296 — 9
6214237 2447 + 16 ¢ 5798328 108 + 7 6569299 1346 — 19
6241302 2537 -+ 12 2425706566 o — ‘002 5808472 127 — 11 .
6565483 3615 — 27 5764'494 119 — I3 5836'317 179 + 22 z
6569407 3628 — 13 5821456 236 — 16 6093'538 660 — 18 2425795°351 o — ‘004
6570339 3631 4+ 17 5825362 244 — 6 6153474 772 + 15 5857217 97 + 8
6573'348 3641 + 18 5463349 322 + 4 6155'594 776 — 4 5885274 141 + 7
5886242 369 + 14 6176455 815 — 2 6090571 463 — 27
Min. 6076600 760 o 6212287 882 — 6120567 510 — I
2425525283 o — ‘009 6153542 918 + 14 6213375 884 -+ 14 6155616 565 — 24
5707561 606 o 6212°442 1039 -+ 1 6242221 938 — 22 6212397 654 -+ 4
5791474 885 — 3 6213'409 1041 — 6 6243311 940 — 2 6237272 693 + 9
5793262 891 — 19 6236312 1088 -+ 14 6266327 983 -+ 16 6246235 707 -+ 45
5435381 1031 — g 6237272 1030 o 6267225 740 — 8
5861240 1117 — 16 294 1090 + 22 & ) 6569°'482 1214 — 8
5864290 1127 -+ 26 6561526 1756 — II 2423706588 o — ‘00§ 6573316 1220 o
5486230 1200 + 10 6569321 1772 — 7 5720°584 30 — 3 P
6160535 2112 4 g 6570296 1774 — § 5791485 182 — 6
6212254 2284 — 5 6571259 1776 — 16 5792'434 184 + 10 2425706566 o - ‘o10
6240235 2377 + 4 6572255 1778 4+ 6 5794286 188 — 4 5775566 152 — 3
6265247 2460 + 52 6573230 1780 -+ 7 5797'557 195 + 2 5791462 187 -+ 2
6569280 3471 + 2 ~ P 5826479 257 4+ 3 5821435 253 + 9
550 3472 — 29 6103579 851 + 18 5825509 262 — 3
6570479 3475 — 2 2425524263 o — ‘00z 6123615 894 — ;5 5862275 343 — I3
6573209 3484 + 21 5792587 589 -— 2 6153474 958 o 6o76:600 815 + 9
‘456 3485 — 33 5836°317 685 — 5 6212244 1084 — 5 6176°466 1035 — II
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TABLE 2 (continued).
d t d t d d t d d t d
2426212353 1114 - 2426273'313 1600 — ‘002 2425826°454 405 -+ ‘064
22é3'237 uéé - 2420‘Slg 199 — 9 5330'272 410 4 164 x
561'504 1883 4 501520 2155 — 12 5832258 413 — 8o 2425764° o — ‘00
6568292 1898 — 6567267 2166 + 17 5849413 436 — 27 4 g;(,‘;igi _ 2 + [g
6569212 1900 — 6568292 2168 + 3 5852418 440 4+ 4 5797546 72 + 6
6573°316 1909 6569'343 2170 + 16 5858350 448 — 12 §826:454. 135 + 2
5, my w0 %) 6570361 2172 — % 5861286 452 — 50 6093528 717 — g
> 6573'466 2178 — 16 5864302 456 — 9 6160546 863 + 8
s, £ 1) 0153'542 845 — 7 6212'375 976 — 20
2425792'587 o + ’ 6212244 924 — 4% 6213320 978 + 7
5823499 51 o 6238299 959 — 14 6214215 g%0 — 15
5862287 115 — 29 2425478239 © o — ‘oo4 6241291 963 4+ 4 6241302 1039 — 4
6088:541 488 — 3 5706566 460 + 12 6273291 1006 + 31 6242221 1041 — 3
6125555 549 + I4 .5707°550 462 + 3 6569212 1404 + 22 6559'324 1732 — 7
6212265 692 — 7 5775566 599 + 22 6569439 1754 + 12
6218345 702 + 7 5790412 629 — 22 6570361 1756 4+ 16
6568292 1279 — 3 5791462 631 + 36 2425764'494 o + 016 6571259 1758 — 3
5792434 633 + 15 5790412 44 o
4 5803351 655 + 13 5794542 51 4 4 ¥ 1)
2425527°295 o — 5823208 695 4 17 5803351 66 — 28 P
5719'518 303 — 5863371 776 — 23 5822257 98 4+ 16
$834'355 484 + 5886220 822 — g 5832:258 115 — 3 2425478239 o + ‘003
6123593 940 6103590 1260 — 26 .'5849391 144 + 37 5745'570 622 — 7
6214°331 1083 - 6129'444 1312 + 18 5885298 205 — 10 5764494 666 5
6240313 1124 4+ 6210293 1475 — 34 . 6094'542 560 — 8 5794564 736 — 12
6242221 1127 + 6211285 1477 — 3% 6123413 609 — 18 5825'509 - 808 — 13
6568271 1641 6212287 1479 — 2% 6153474 660 — 17 5851°311 868 - I
6569493 1643 — 6219260 1493 — I 61607546 672 — 18 5885274 947 + 9
6573295 1649 — 6273'313 1602 — 48 6176466 699 — 12 6088562 1420 — 3
6569212 2198 -+ 40 6212442 760 4+ 9 6123°391 1501 -+ 12
r 6570210 2200 - 45 6214'215 763 + 14 6153°474 1571 -+ 8
2425442385 o — 6218323 770 — 4 6155616 1576 + I
5478239 69 - v 6241313 809 — I 6212353 1708 + 3
5716615 528 2425525272 o + -o17 6486'520 1225 -+ IO 6213216 1710 + 7
5792'434 674 -+ 5791485 358 + 42 6565'494 1359 + 3 6569'514 2539 .— 7
6118578 1302 -+ 5799'508 369 — ‘II4 6567°267 1362 -+ 7 6570382 2541 + 2
6129'444 1323 — 5803351 374 + 11 6570210 1367 + 3 6573381 2548 — 8
1) Period obtained grafically.
TABLE 3.
1] - 172} w w 12} 1723 wn wn
g & 2 & g £ s & g & g & g & g 2
"i4 2 |"E | "A 2|"4E 5|74 51”2 5" & 274 %
8 3 & 5 5 8 8 8
a 13 336 87 |12 ‘397 78|11 259 77|10 273 108 |10 ‘120 17|10 ‘167 14’1 |10 ‘973 136
20 ‘037 26|13 382 87|11 448 74| 5 310 48| 8 °325 109 |10 ‘166 28|10 ‘224 132 .
20 ‘106 22|12 ‘434 93| 7 ‘501 39| §5 ‘330 22| 8 357 97|10 216 33|14 ‘279 136 r
20 200 19|12 488 9o |11 ‘546 18| 8 360 13| 8 308 51|10 265 39| 9 338 142 |20 ‘040 107
20 262 16|15 538 88|12 ‘572 15|10 ‘405 22| 8 415 41|10 311 45| 9 387 12°1 |18 ‘120 Q3
20 311 20 II ‘590 49|10 ‘598 24|10 ‘446 37| 7 437 U4 |10 ‘343 49| 6 ‘419 63|17 ‘193 64
20 365 23|12 628 23|10 ‘622 28|10 497 50| 8 476 22|10 383 51| 7 432 48|20 ‘246 41
20 ‘446 30|12 662 25|10 652 36|10 556 57| 8 ‘510 25|10 ‘416 57| 7 446 36|20 ‘302 55
20 ‘542 39 |12 696 31|11 688 42|10 616 66| 8 ‘533 36|10 468 62| 7 472 14|20 382 b9
20 609 45| I5 742 54| 9 726 56|10 680 72| 10 ‘566 48| 10 ‘520 62|10 ‘494 24|20 ‘430 77
20 ‘664 47 | 16 ‘799 61 5 773 62|10 ‘724 72|10 ‘598 59| 10 604 83|10 ‘525 30|20 488 82
20 732 47 |14 ‘883 75|10 816 57 |10 771 76 |10 ‘644 66|10 687 71|10 ‘553 40|20 ‘564 8
20 821 47 |12 ‘944 78|11 862 68| 9 B30 77|10 680 75|10 752 76|10 ‘574 .59 |20 <644 9t
20 'goo 4’5 |12 -'975 81|11 ‘908 70| 9 ‘87 78|16 713 81|10 816 69|10 ‘602 50|20 ‘705 9«
21 ‘962 39 10 '951 71| 9 ‘934 78|10 761 g1 |10 ‘878 71|10 ‘624 65|20 ‘779 g
\ ¢3) 11 982 68| 9 975- 79| 10 815 95 |10 ‘958 79|10 ‘653 .67 |20 ‘874 10
6 3) {10 017 7% s S 10 861 100 1o 686 81|20 ‘960 10
12 019 &5 | 10 ‘057 772 ) € o ‘917 97 & 10 724 79 .
12 vob67 849 | 10. 119 78|10 *0I2 79| g ‘OI7 104 10 012 133 | I0 ‘757 10§ z
12 128 © 89 | 10 ‘161 76 |10 ‘050 78 | 10 ‘078 107 S 10 ‘041 133 |10 793 05 | 10 ‘OI5 ¢
12 154 88|10 ‘207 75|10 ‘101 81|10 ‘119 108 | 6 031 56| 10 075 137 |10 ‘839 I1'g| 10 ‘039 8
12 232" 85 |11 265 78|10 ‘147 79|10 ‘170 1000 | 5 065 30| I0o ‘104 140 | 10 °883 125 | 10 ‘065 8
13 “289 85|12 ‘345 80|10 209 82|10 226 106 | 7 ‘093 2'I | 10 “I34 138 |10 ‘936 129 |10 ‘10O g
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TABLE 3 (continued).

2BAN. T 6. CZ0AF

rt

@ 2 2 @ @ @ @ a
2 0= A | 4 ®|" & "4 3”4 F|"4A 2" 4 B
8 8 B B 8 J5 8 B
10 ‘147 85| 10 "108- 26 ” 14 355 88 |14 722 91|10 854 78|10 ‘045 12 ¥
10 ‘179 74 | 10 ‘138 41 ‘ 14 ‘407 93| 8 764 78|10 913 82|10 082 18
10 205 40| 1o i74 45| 11 025 34|14 455 94| 8 799 32|10 ‘973 81|10 ‘I33 34 L .
9 238 14|10 217 58| 8 053 51|14 499 o1 |-15 ‘848 17 10 ‘168 48! _°3g 49
9 279 o9 |10 264 62| 7 086 88 |10 ‘538 76|15 'go4 29 . : 10 200 50| 9 086 49
10 311 22| 10 313 65| g ‘116 111 | 6 ‘568 38 | 15 ‘960 52 “ 10 235 58|12 125 51
10 ‘333 26|10 351 72|10 ‘147 .77 | 10 ‘bos 19 : 10 272 b | 13 143 56
10 356 34| 10-'404 8o |10 ‘177 34|10 ‘646 10 10 ‘021 68|10 309 71|13 173 6o
10 '393 36|10 446 79| 15 214 37 | 11 690 279 s 10 '083 74|10 ‘351 70|13 199 6'1
10 434 50|10 480 84|15 305 35|14 758 38 TN 1o 135 72|10 390 76 |13 7223 77
10 479 58 | 10-'5s00 &1 |15 363 41|13 816 50| 7 ‘044 43 |10 ‘I71 - 75| 10 431 - 74 .8‘ ‘264 92
8 530 b5 |10 541 83|15 422 37 |14 ‘853 63| 9 065 54 10 21z 74|10 467 81| S 274 195
10 '587 77|10 ‘591 82 |15 ‘460 38 | 14 884 68|15 ‘119 14|10 247 73|10 ‘507 75| 9 303 123
1o 646 81 |10 ‘625 85|15 492 37 |15 926 75 |15 140 13|10 275 - 69 10 ‘541 82| 7 353 . 67
1o 716 85 | j0 662 87 |15 ‘519 41 |15 972 78 ['15 176 13 | 10 ‘300 74 |10 571 83|10 417 58
10 748 9o | 10 ‘699 83|15 562 35 | 15 209 13|10 ‘335 - 75|10 ‘606 &8 |10 452 50
10 789 88|10 739 80|15 ‘bio 41 - 15 280 12|10 374 70|10 '638 86|11 485 5_6
1o 838 87|10 780 82|15 638 40 73) 15 321  I'I |10 416 - 71 | 10 -681 . g3 |1l '525 57
10 ‘882 86| 10 ‘804 86|15 ‘684 42 . - |12 390 10|10 467 42|10 742 87 |11 548 53
10 ‘930 89|10 ‘832 88|15 ‘744 39|15 ‘030 6211 475 12| 7 ‘509 - 15|10 8 g2 |l ‘572 50
9 98 86|10 86r 87 |15 B2z 35|15 094 70| 6 518 14| 8 578 17| 9 -Bao gy |12 OII 57
10-'go0 81|15 901 33|15 ‘152 70| 4 ‘563 38|10 ‘621 21| 6 878 g1 |12 .245 49
| 9 941 63111 ‘942 39|15 234 7O | 6 574 24|70 651 25| g roqz  5u | Tp 090 53
k : 9 966 28 .11 987 38 |17 298 73|15 605 12|10 '684--38| 10 .980 I3 .75' .
. : . L 17 340 73 | 15 670 12 |.J0 IO 39 R 1o .%95 , 2.5
o o2t 7% . 15 388 73 | 15 703 18 | 10 748 - 49 B E 6 S
o o6 b9 : 0.%) 15 444 73|15 743 14 |10 788 55 | v o LA X
e S " ‘ 15 497 75 |14 r770 13|10 823 58| EOCANE A
09 3. 10 028 105 |14 ‘550 67 |15 ‘852 11|10 ‘848 359 I _927 52
o .'16")7 8'5 11 o1z 14|10 ‘083 118 | 9 ‘596 48|15 ‘907 11|10 875 62|10 ‘019 107 | 11 7955 55
1o 167 8~7 11 026 17|10 158 128 | g ‘622 26|15 938 11|10 ‘904 .68 |10 ‘045 102 | 1L 999 4
10 .zo; 8‘3 II 054 20| 10 ‘219 129 | 14 ‘669 21 |15 959 15|10 ‘928 68 | 10 ‘066 1I'0
:g ;‘8‘5 8'2) 4 078 50| 10 ‘251 131 |15 713 23 | 15 ‘997 I'I 1o 968 71| IO ‘'l00 I0%§
2 g6 | 5 095 159 | 10 289 139 | 16 ‘754 32 10" 'I40 107 z 3)
1o 6s 86| 4 (01 175110 345 136 |15 797 3 . 9 168 g2
o dos &6 | 4 132 13710 385 136 | 15 839 44 £7) v 9 197 63
10 439 8% 8 155 39|10 433 128 | 14 885 51 9 229 29|13 ‘026 779
137 8o |2 ‘181 1’5 | 10 ‘484 134 |15 918 48| 10 025 82|15 031 15| 9 256 16|12 ‘o71 85
ig “;2! 8'? 12 211 I'I 9 541 134 | 15 965 56| 10 065 77|15 ‘10§ 21| 9 276 17|12 ‘117 87
3 o1 6o | Y2 232 14 6 °598 120 10 ‘120 84|15 ‘18 37|10 302 15|12 ‘168 93
3 g26 28 | 13 269 14| 10 ‘675 5O 1o ‘166 83 |15 226 47|10 ‘324 I1'7|14 ‘235 93
§ 658 18 17 331 o9 | 8 733 07 7 3) 8 222 74|15 265 50|10 358 24|14 288 99
lo 690 18|14 409 14| 8 758 25 8 260 51|15 ‘320 56|10 393 34|12 ‘342 103
1o 731 29| M 468 14| 8 781 26|14 029 57| 8 290 274 |15 374 57 (10 ‘433 47|13 ‘391 96
8 B | 10 549 14|10 817 41 | 12 092 77 8 326 12|15 ‘442 62|10 ‘473 54| 14 445 98
10 % 7 3. 10 584 20|10 ‘84 54|14 ‘153 82 |10 366 14|15 ‘510 64|10 ‘507 67|12 487 g7
1o '80553 5,0 10 613 17|10 913 76|14 202 88|10 402 20|15 ‘568 66|10 ‘538 72)12 ‘546 99
fo -Sg 49 110 633 14|10 v973 105 | 13 246 87 | 10 427 28|15 622 61|10 ‘571 79| 10 ‘599 99
1o . 2 5.4 10 673 18 14 308 91|10 ‘460 38|15 ‘675 67|10 ‘616 87|10 ‘643 94
1o ‘899 60 . . . . . . . . . .
o oia 68 | Y0 714 11 i 14 345 89 |10 499 51 |15 714 65| To 659 97|10 676 74
.9% Sl 739 13 ?3) 14 381 9o |10 ‘552 64|15 ‘762 59| Io ‘703 100 | I0 ‘710 36
10 "93L 77 1 10 61 1% 14 422 9o |10 596 65|15 ‘832 27|10 ‘744 102 |12 ‘747 I'4
11 782 1’3 |13 030 79| 15 464 9o |10 ‘632 6'5 |15 916 o7 |10 783 104 | 12 ‘777 18
11 871 12|15 088 835 |15 ‘511 91 |10 ‘664 69|15 978 06|10 ‘818 10¢ | 13 ‘815 36
/ 10 897 10|15 ‘146 83| 14 ‘552 91 | 10 ‘694 70 10 854 112 |12 ‘844 43
10 929 14|15 ‘198 88|14 585 91| 10 725 73 w 1o 'go3 108 |13 ‘878 55
9 003 04|10 947 11|15 243 86| 14 ‘622 go |10 761 7% 10 ‘951 100 | I3 ‘923 67
10 061 13|12 987 12|15 291 89|14 667 92|10 ‘805 74|10 012 o5 |10 ‘992 103 |13 ‘980 74

2) Uncertain estimates omitted.
3) Uncertain estimates half weight.
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TABLE 4.

I 2 3 4 5 6 7 8 9 10 11 12 I3 14

< & g z

S w i -] “ I} g | w
- o | 58 . 88 | °¢ 25| £ .. o B8 | Sa .
9| «(1875) Jd(1875) | & | &£ & period m. e. 58 g2 AP 82 <IN X & 2| wE | 22 max. min,
g =1 Es T8 | S S8 &% |E 2 E|SE | R0

=8 g a2 = A A

. ‘T — =

h m s o 1 d d d— @ s s s s m m m

a (18 40 22 — 30 452/ CL | 2851 *3007673 =+ ‘0000051 332483 2504)| 6118884 16 47 31| 88 | ‘1o 135 38
6 |18 41 18 —26 25°4|CL | 254 4103325 = ‘0000032| 2°437048] ‘57 |25 |64 6119°'14 |23 93 70| 23 | 133 149
c |18 44 21 —23 27°9|CL | 234 *4868848 - 0000041 2'053874! ‘49 |'20 |56 [611895 |I'5 8o 65 ‘15 | 13°8 148
d |18 45 31 — 30 404/ Cl | 1952)| 4555582 4 -000CO32|2°1951CQ!" *32 |20 |37 6119723 | 1'3 82 69 ‘69 | ‘19 |132 145
¢ (18 48 59 — 30 310/ CL | 212 5697395 ) 1'755188) 38 |-25 |'44 | 611925 | ¥4 10'9 ¢'5| ‘g0 | ‘15 |132 146
JS 118 51 57 — 30 290/ Cl. | 1785)| °5348452 -+ '000009g| 1'869700| ‘05 |25 |‘I2 509086 | 177 83 66| ‘12 | 134 1472
g (18 52 12 —27 521/ Cl. | 279 4664729 + ‘000c038|2°143747| ‘41 |30 |47 [611895 |14 142 1278 1'2 ‘11 | 132 k46
% (18 53 18 — 29 57°5/ CL | 275 5771542 + "0000098| 1°732639] ‘18 |-20 |‘2§ 6119°13 | 4'1 1077 66] 1'3 ‘12 | 138 146
7 18 §6 15 — 31 22°1| Ci | 245 *637673 <+ 000015 | 156820 | 20 |25 |26, |611¢g28 |09 9z 83| 1o 2F | 138 155
% |18 57 33 — 31 470|ClL | 264 '4540303 = ‘0000042 2202496, ‘59 |30 |67 611882 |1'8 89 71| 83 | 14 |132 142
{ |18 59 22 — 32 200} Cl. | 257 *471289 b 212184 | ‘94 |'30 |-@0 611922 |04 88 84| 78 | ‘14 |132 144
m |19 00 02 — 23 487} Ecl.| 296 | 6:50692 1) 153683 ‘r1o 611720 |09 17°§ 166 16 | 119 146
n |19 0o 39 — 24 542 Ecl.| 287 | 1°984422 ) 503925 ‘110 | 611819 (33 11°1 78 12 | 133 1472
0 |19 o5 o5 — 30 22°I| Cl. | ¥892)| -4743880 ) 2107979, 66 |-25 |73 6119'00 |07 13'9 132 1.2 ‘08 | 133 143
2|19 05 19 — 24 52°6|Cl. | 276 6065108 4--0ooo14 | 1648775 ‘55 |30 |64 611887 (10 94 84 20 | 12°9 146
g {19 05 51 — 27 060/ Cl. | 289 '6343265 + '000014 | 1576475 ‘61 |20 |67 6119°14 |21 75 54 ‘o7 | 131 137§
7 |19 06 27 — 26 27| ClL. | 284 5193201 + "0060047} 1'925594| ‘77 [‘30 |84 |6ilg:ay |17 92 7°§ ‘13 | 133 143
s |19 07 49 — 27 50°q| Ecl.| 296 |5°3937 ) | ‘18540 | ) ‘062 | 611684 (10 54 44 11 | 1277 1372
¢ {19 o9 51 —29 06'6| Cl. | 2322)| ‘5893533 I) 1696775/ 27 |°20 |'34 611887 |12 84 72| 71 | ‘10 |13'5 142
7% |19 11 33 — 30 330/ ClL. | 255 4963279 - ‘0ooo106| 201480 | ‘47 |25 |'52 6118:98 [ 1'5 75 60| ‘71 32 | 131 150
v |19 12 31 —31 52'1| Ch | 255 | ‘743543 = 000043 | 1'34491 | ‘83 (‘30 ['95 |6119:33 06 67 6110 | 16 | 137 147
w |19 12 33 — 31 07| CL | 244 *5894137 = "0000071[ 1'69660. | ‘94 |°30 |‘oI 6119°30 {0'5 97 92| ‘97 | ‘14 |13'1 144
x |19 15 o8 — 32 12°7| Cl. | 285 4589099 -+ 0000045} 2°'179077| ‘19 |30 |‘2¢ 611924 | 1'5 1I'2 g7/ QI ‘12 | 121 13°3
¥ |19 15 16 —23 391 Ecl.| 296 |3'03653 ) *329385 “310 | 611840 |46 123 77 ‘16 | 125 137
z 083/ Cl. | 268 '4298087 + 0000027|2'326616| ‘69 |20 |75 6119708 | 1'4 103 89 ‘15 | 133 146

19 17 29 —27

1) Period obtained graphically.
2) Uncertain estimates omitted.
4) Phase of maximuym of the sine curve.
5) Estimates until J. D. 2426273.
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