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HARVARD COLLEGE OBSERVATORY. .

CIRCULAR No. 75.

VARIABILITY OF IRIS (7).

A sEris of measurements of the light of the planet Iris(7) has been made by
Professor Wendell with the polarizing photometer, with sliding achromatic prisins,
attached to the 15-inch equatorial telescope of the Harvard College Observatory. A
variation like that of the planet Eros has been established, having a period of about
04.259 = 6" 13™. The range is only two or three tenths of a magnitude, and the varia-
tion would be uncertain but for the very small accidental errors which occur in ob-
servations made in this way. See Circulars Nos. 23, 25, 30, and 41.

The results of the measures made by Professor Wendell are given in Table L
The Julian Day and fraction following Greenwich Mean Noon, omitting the three
left hand figures, 241, is given in the first column. The designation of the com-
parison star is given in the second column. The observed difference in magni-
tude between Iris and .the comparison star is given in the third column, a positive
sign indicating that the star was brighter than Iris. The fourth column gives the
phase computed by the formula 2,416,470%.000 + 0°259 E. The fifth column gives
the amount that Iris is fainter than its assumed maximum magnitude. This quantity
was found by plotting the times and observed differences in magnitude on each night,
and by inspection assuming the maximum magnitude. The latter was then sub-
tracted from the observed magnitude, and a curve constructed from these differences
and the corresponding phases. Owing to errors in the assumed maximum magnitudes,
the points on some nights were above and on others below the curve. The mean
value of the deviations from the curve for each night was therefore subtracted from
these differences and gives the quantity contained in the fifth column. Negative
signs are indicated by Italics. This process was necessary, since different stars were
used on different nights, and we had no means of knowing their true magnitudes.

-The sixth column gives the residual found by subtracting the magnitude as given by
a smooth curve from that contained in the fifth column. The average value of these
46 residuals is only +0.022.
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TABLE I
OBSERVATIONS OF IRIS (7).
J.D. DM. Diff. Phase. M. 0—cC. J.D. DM. Diff. Phase. M. 0—C.
6475.606 | 118 1576 | —0.79 | 0.167 | 0.22 | 0.03 | 6487.540 | +18 1495 —1.68 | 0.187 | 0.10 | 0.00
«“ 612 « o« 1086 |0.173]0.15| 0.02 «“ 546 « o« 11,72 10.193 | 0.06 | 0.00
» «“ 658 « o« 11,01 |0.219]0.00 | 0.01 «“ 568 « o« 11,76 | 0.215 | 0.02 | 0.01
«“ 665 « o« 11,02 |0.226 | 0.01 |0.02 « 576 « o« | 176 0.2230.02|0.01
6477.645 | +18 1553 | —0.96 | 0.134 | 0.06 | 0.02 “ 599 « o« 1173 |0.246 | 0.05 | 0.00
« 651 « o« 1090 |0.140 | 012 | 0.02 « 606 « o« 1175 10.253|0.03 | 0.04
«“ 662 « o« 1086 |0.151)0.16|0.00 «“ 627 « o« | 164 (0.015|0.14 | 0.04
6479.603 | +18 1538 | 4-0.12 | 0.020 | 0.21 | 0.02 « 636 « o« 1159 |0.024|0.19|0.02
« 611 « o« 14011 |0.028 | 0.20 | 0.01 “ 656 « o« | _1.68(0.044 | 0.10 | 0.03
“ 656 « o« | _002]0.073]|0.07|0.04 “ 664 « o« 1171 10.052|0.07 | 0.01
“ 664 ¢« | 0,07 |0.081]0.02|0.00 } 6495567 | +18 1419 | —1.00 | 0.185 .

6480.552 « o« | 0,08 |0.192 | 0.05]0.02 « 574 « o« 11020192 .. ..
« 558 « o« | 0130198 0.00 | 0.04 | 6498.543 | +18 1391 | —1.99-| 0.053 | 0.08 | 0.00
« 586 « o« | 007 |0.226 | 0.06 | 0.05 “ 551 « o« | 204 |0.061|0.03|0.02
“« 612 « o« 10,07 |0.252|0.06 | 0.01 | 6499.524 « o« 1-1.820.257 | 0.21|0.10
« 621 « o« 0,04 |0.002 | 0.09|0.03 « 530 « o« | 1,82 10.0040.2110.07
6485.565 | +18 1496 | —1.66 | 0.025 | 0.25 | 0.04 « 546 « e« | 1,80 |0.020 | 0.23|0.03
«“ 570 « o« 1168 |0.030 | 0.23 | 0.02 « 552 « o« 1182 0.026 | 0.21 | 0.00
« 601 « o« | _1.8310.061]0.080.00 « 578 « e« 1196|0052 0.07 001
« .606 « o« 1191 |0.066 | 0.00 | 0.04 “ 585 « o« | 197 |0.059 | 0.06 | 0.00
« 624 « o« 11,88 [0.084]0.03}0.01 « 603 « o« | _201|0.077 | 0.02 | 0.00
« 631 « e« 1190 10.09110.01|0.01 « 610 « o« 1208 |0.084 | 0.05|0.07
« 651 « o« | 186 |0.111 | 0.05|0.00 “ .630 « o« 1203 |0.1040.00, 003
« 660 « o« | _1.83 (0120 0.08 | 0.02 “ .660 « o« 1196 ]0.134|0.07 | 0.03

TABLE II. —LIGHT CURVE.

Ph. M. Ph. M. Diff.
0.00 | 012 | 013 | 009 | 0.03
0.01 | 016 | 014 | 012 | 0.04
0.02 | 019 | 015 | 0.17 | 0.02
003 | 021 | 016 | 019 | 0.02
004 | 017 | 017 | 018 | 0.01
0.05 | 010 | 018 | 0.14 | 0.04
0.06 | 005 | 019 | 0.09 | 0.0
0.07 | 003 | 020 | 0.06 | 0.08
0.08 | 002 | 021 | 0.02 | 0.00
0.09 | 0.02 | 022 | 0.01 | 0.01
010 | 003 | 023 | 0.02 | 0.01
011 | 0.04 | 0.24 | 0.03 | 0.01
012 | 0.06 | 025 | 0.03 | 0.03

The coordinates of the light curve are given
in Table II. The phases are given in the first
and third columns, the corresponding magnitudes
in the second and fourth columns. The differ-
ences found by subtracting the numbers in the
fourth column from those in the second are given

“in the fifth column. It will be seen therefore

that there are two maxima and two minima,
which are so nearly equal that it is as yet im-
possible to say whether the differences are real
or due to small systematic errors. In the latter
case, the period should be divided by two, and
become 021295 = 3" 6™.

It will be seen that the variation closely re-

sembles that of Eros, and that the conditions discussed in Circular No. 58, apply
to Iris also. The latter asteroid is bright enough to be readily observed during a -
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large part of the time, but unfortunately the change of light is now so small that it

can be determined only by observations in which the accidental errors are extremely

small. In fact, the observations of Iris made at Potsdam in 1884 (Publicationen,

VIII, 294) fail to show this variation, either because the range was then too small,

the period was then different, or the errors of observation rendered the variation im-

perceptible. The average of the residuals on the twenty-six nights of observation |
was +0.073, or about the same as that for the other asteroids. A change in the

period seems improbable.

The observations contained in Table ITI were made on January 25, 1904, after the
above discussion was completed. Iris was compared with +17° 1404, and the Julian
Day and fraction, difference in magnitude, and phase, are given in the successive
columns. It will be seen by plotting these observa-

tions, that they fall almost exactly upon a smooth TABLE IIL
curve and that the phase of maximum, 0°.085, agrees LATER OBSERVATIONS.
very nearly with that derived from the previous ob-
servations. A change, however, appears to have taken D i T
place in the range which now exceeds three tenths of 6505. 539 | —0.52 | 0.056
a magnitude, or an increase of about one half in a few « 546 | —0.56 | 0.063
days. This change is confirmed by the last ten resi- « .56z | —0.59 | 0.079
. ] I “ 569 —0.60 | 0.086
duals in the last column of Table I, which indicate « 585 | —0.58 | 0.102
that the increase in range occurred between J. D. « 592 | —0.56 | 0.109
6487 and J. D. 6499. The change in the range of rerdll il I
Eros in the spring of 1901 was also much more rapid « 636 —0.28 | 0.153
than might have been expected from geometrical ¢ 2;3 —g-z‘; gigg
considerations. The range on March 12, 1901, was « 662 | —0.46 | 0.179
found to be about 1.0, on April 12, 1901, 0.4, and :

on May 6 and 7, 1901, 0.0, magnitudes.

Evidently, this object should be watched carefully. It is now favorably situated,
as it is approaching its second stationary point, and is of about the eighth magni-
tude. Iris can be conveniently compared photometrically with the stars +17° 1339,
417° 1855, +17° 1864, and +17° 1391, during the next few weeks, and it is hoped
that observers elsewhere will connect their observations with these stars and with the
comparison stars used in Tables I and 111, so that all may be reduced to one system.
Measures of the absolute magnitudes of these stars will be undertaken here. It will
be noticed that observations on each night should extend over at least three hours.
In that case, a maximum and minimum will always be included, so that the absolute
magnitudes of the comparison stars will be of less importance.

EDWARD C. PICKERING.
JaNuArY 27, 1904.
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