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ABSTRACT. The narrow-band H8 photometric observations of the CP2 star
21 Com obtained on 8 nights during 1978 - 1979 are presented. A tentative pe-
riod analysis confirmed the existence of short~time variations and, in addi-
tion to those hitherto published, our data indicate a period of about 1.5
hour. As to long periodicity, the data fit the best value Prot = 1.83736 4,

which is as much as the seventh estimation of the rotational period of this
star.

21 COM - QOTOMETPUA B HB. B padoTe OmySIMKOBAHHHE Y3KONOJOCHHE (OTOMET-
praeckre Hadxmnexua CPR-spespn 21 Com B ¢mabTpe HB, kOTOpHEe NPHOGDETHIMCH B
1978-79 romax. [IpoGHH# nepromOBHI aHeJ M3 NOINTBEPIWA CYNECTBOBAHME KODOTKO-
BPEMEHHHX M3MeHeEmit Giecka. Bcd emé HamM HaONDAOHWA YKA3HBaOT NEPHON OKOJO
1.5 waca., UTo KacaeTcs NOJTOBPEMEHHHX U3MeHeHH{l, HANM HOYHHE CPerHee Jyume
BCEr0 yIOBIGTBOPADT BeumrumHe P = I1,83736 cyTor, KoTOpas ABAAGTCA yXe cememoft
OIEeHKO# nepwona BpalleHHA.

21 COM - FOTOMETRIA V H®. Su publikované uzkopdsmové fotoelektrické pozo-
rovanie CP2-hviezdy 21 Com vo filtri HA , ziskané v 8 nociach v rokoch 1978 a
1979, Potvrdile sa existencia krdtkoperiodickych varidcii a naviac sa indikova-
la peridda okolo 1,5 h. 2 nodnych priemerov sa urdila peridda Prot = 1.83736 4,
3o uf je siedmy odhad rotadnej periddy pre tito hviezdu.
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1. INTRODUCTION

The CP2 star 21 Com (HD 108 945, HR 4776, UU Com, my = 5,46, A3p) has
been attracting observers’ attention for its enigmatic photometric behaviour.
The star displays a photometric veriability on & scale of tens of minutes,
however, the results of different observers are remerkably diverse. Periodi-
cities of 30 - 40 mins have been found most frequently (see Tab. 1). Despite
inhomogeneity of the data from different sources, one can assume these vari-
ations to be of & transient nature. There is also an ambiguity in the value
of the rotational period. The individual estimates rangé from about one to
eleven days. Weiss et al. (1980) and Weiss (1983) gave a thorough review of
the photometric observations. Percy (1975) in his study included this star
among the low-harmonic radially pulsating CP2 stars, however, none of the
photometric observation so far obtained has indicated a periodicity corres-
ponding to the fundamental period, which for a main-sequence A-star is about
1.5 h (Weiss et al., 1980, Petersen and Jorgensen, 1972). Aslanov et al,
(1978) obtained spectrophotometric observations in H® and detected a variable
emission in the red wing of the HR-line and overall variability in the equi-
valent width of the line., Unfortunately, the time span of their observations
was only sufficient to estimate the lower limit of this periodicity, P»1.5 h.

21 Com was included in the observation program of the 0.6 m photometric
telescope at the Skalnaté Plesoc Observatory during 1978 - 79. Although the
distribution of the observations over 483 days resulted in a complex spectral
window implying some ambiguity of the rotation period derived, and the sequen=-
ce of the observational nights did not allow us to check the temporary occur-
rence of short-time periodicities, we decided to publish these data, because
they could stimulate observers in attempting to confirm or exclude the 1.5 h
fundamental period and to resolve the problem of the rotationel period.

2. OBSERVATIONS

The observations were performed with the photoelectric photometer atta-~
ched to the 0.6 m reflector., The H8 filter has a central wavelength of 486.2
nm, halfwidth 19 nm and maximum transparence 33%. The comparison star was
HD 108 722 (18 Com, my = 5.47, F5 IV), and the observations were made in the
sequence 2xC - 5xV - 2xC ... » Each observation of the star was followed by
a recoraing of the sky background lasting 40 and 20 gecs, respectively.
Circumstances such as the scope of observational programmes, the way in
which the aobserving time was alloted as well as the weather conditions
enabled us to obtain observations in as few as 8 nights during period from
February 1978 to June 1979. Moreover, typically a one-night observation on the
average took 2 hours, the shortest was 45 mins, the longest 160 mins. Table 2
lists the observations with the date in the first column, the night average
in the second and its r. m. s. in the third, the number of measurements in
the fourth and the duration in the fifth. The raw data are listed in Table 3,
where the time in JD(hel) and the magnitude difference 18Com - 21Com are given.
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TABLE 1

Reference Period Note

(a)
Provin (1953) T.75 Spectroscopy
Deutsch (1955) 1.0256 Spectroscopy
Bahner, Mavridis (1957) 1.

2.1953 V photometry

1.10
Blanco, Catalano (1972) 2.1953 UBV photometry
Weiss et al. (1980) 0.9178

(min)
Bahner, Mavridis (1957) 32 V photometry
Percy (1973, 1975) 30, 30.4+39.5 BV photometry
Aslanov et al. (1978) gg ' Spectrophotometry
Weiss et al. (1980) 36 Breger ‘s V photometry
Totochava, Zhiljaev (1981) 22 Photometry
Musielok, Kozar (1982) Sedy 5.9
Jarzebowski (1982) constant Photometry
Garrido, Sanchez (1983) 5.9

Weiss (1983)

constant at 230
48

Rakosch“s U photometry

TABLE 2
DATE Am @ Duration .

JD (mag) (mmeag) N (min) Jight No.
1978 Feb 6 -.1663 t 1.4 26 45 1
2 443 545.70
1978 May 18 -.1751 1.2 61 160 2
2 443 647.45
1978 May 19 -.1675 1.2 66 11 3
2 443 648.49
1979 Feb 27 -.1666 0.5 105 130 4
2 443 931.64
1979 Apr 4 -.1844 1.1 64 133 5
2 443 967.58
1979 Apr 8 -.1722 0.8 70 130 6
2 443 972.46
1979 May 14 -.1759 1.5 50 104 7
2 444 008.39
1979 Jun 3 ~-.1826 0.9 95 136 8
2 444 028.41
Mean -.1738
Amplitude .0181
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Fig. 1. The rotational light-curve inferred from the night averages. The semi-
amplitude estimated from sinusoidal fitting is 9.4 mmag.
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Fig. 2. The short period of 120 min (upper - PDM) and of 94 min (lower - FIT)
after removing the period of 1.83736 4.
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3. CONSIDERATIONS ON PERIODICITIES

We have already mentioned above the inauspicious influence of scarcely
covered observation period upon the results of period analyses. The unique
value of the rotation period can not be derived due to the complicated pat-
tern of the spectral window. Since our night averages do not fit any of the
periods published we subjected the observations to period analyses. Three me-
thods were employed: (1) the Morbey’s method (1978), (2) Fourier asnalysis
(FTT) according to Deeming (1975) using the efficient algorythm by Kurtz
(1985), and (3) the phase dispersion minimization (PDM) method of Stellingwerf
(1978) . The best period for the rotation is Prot = 1.83736 4 of a
sine-semiamplitude 9.4%1.8 mmag (Fig. 1). This value is nearly double the one
derived by Weiss et al. (1980), P = 0.9178 d, which, of course, does not
agree with our data. Two additional but less significant periods are indica-
ted, first, P = 2.178 4 close to that of Bahner and lavridis (1957) and
Catalano and Blanco (1980), P = 2.1953 4, and the second, P = 3.5 4, both with
a lower amplitude and a higher scatter.

The FTT and PDM methods were used to look at short period variations.
Five-measurement cycle averages were applied as input data. Periodicities of
the order of 10 mins were indicated on individual nights., However, the dura-
tion of the runs was not long enough for the exact period to be determined,
nor does the time sequence allow the transiency of the frequencies indicated
to be monitored. Periodicities of 72 to 126 mins proved to be the most persis-
tent, on 6 nights. On five nights a periodicity of 14 - 15 mins occured, on
on three nights a périodicity of 31 - 44 mins. Our observations thus fit the
diversity pattern in the period spectrum as known from previous observations,
The new feature is the existence of the 1.5 h periodicity, close to the
expected fundamental period of radiasl oscillations. This attracts atteation
and deserves further study. The period analysis of the complete data of 8
nights leads to the following values: the FTT results in values of practically
equal significance, 89 and 94 min, the PDM method yields 120 min (Fig. 3) and
admits a less significant value of 95 min. This, of course, should be consi-
dered from the point of view that the FIT method, as distinet from the PDM,
is suitable mainly if the studied variations are of sinusoidal form.

TRBLE 3 % ORIGINAL DATA x JD = & 444 @@ + TIME = DM = 128 COM - 21 COM

TIME DM TIME Dk TIME I

1978 FEB €

3545.6884 8.164 3545.6812 8.163 3545.6813 @a. 162
3545. 6826 8.1862 3545.6833 8.168 3545, 6865 8.155
35945.6875 0. 161 3545.6820 8.156 3545.6887 @.162
3545. 6897 a.157 35345.£904 8.152 3545.6951 a. 1635
3545.6358 a. 167 3545.6963 8.17a 3545.6378 @.161
3545.6978 8. 166 35435.7@13 B8.175 3545, 70826 a.176
3545. 7034 8.172 3545.7041 8. 166 35435, 7A46 B.177
3545, 785 8.173 3545.76895 B8.174 3545. 7182 a, 162
2545.7112 8,173 3545.7113 B8.173
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TABELE 3 % ORIGINAL ‘DATA — CONTINUED o
TIME 0y TIME iy TIME oM -

1978 MAY 18

3647, 3826 B.1v8 3647.3833 B.184 3647.3243 8.1g6
3647, 3850 0. 132 3647.3855 8.129 3647.3873 6. 159
J647. 3887 B.174 2647.3834 B.186 2647 .39681 8.1ve
3647, 3963 8.182 3647, 3577 B8.156 3647.3924 @.1e6
3647,3989 B2.175 I647. 3397 B.162 3647. 4084 @187
3647.4011 @8.196 2647.4033 B.178 3647. 4841 a.1vz
3647, 4848 @.185 3647.4853 @.121 3647, 488 8. 12
3647, 4082 8.168 3647.4037 a.181 3647.4183 B, 156
igd4v.4128 @, 168 3647.4132 8.173 3647, 4435 @.1391
3647.4452 B3.173 3647. 4437 8,178 3647.4594 4. 1e1
3E4v.4512 @a.1e3 3647.4534 8.183 2647.4541 8,177
3647, 4346 @.183 3647.4553 8.124 3647.4561 4,182
3647.4583 8,168 3647.4558 a.173 2647.43595 . 167
3647.4682 a.164 J647, 4663 @, 166 2647.4631 #.178
3647.4633 8. 1ee 3647. 4646 8.171 2647, 4651 B. 166
3647, 4658 8.1c4 3647.4782 a.174 3647.47a87 B.174
3647.4714 8,183 3647, 4722 8.174 3647.4722 #.176
JE4v.4212 H. 168 3647.4817 B8.174 3647.4824 #.177
3647.4332 @.183 3647.4832 @.181 3647 .4387 B.172
3647.43135 @.1v8 3647. 4322 4. 1ev 3647.4322 B, 163

3547, 4334 B.177
1978 MAY 13 _
% 3648.4512 @.153 3643.4513

2548, 4504 @15 B. 152
3548, 4526 B8.135 3648.4545 @. 152 3648.4353 v. 158
3648, 4568 8. 154 IE42.4575 @, 155 3648, 4535 a. 167
Jedg. 4682 @, 154 3542, 4683 @.161 3642, 49617 @. 161
3648.4624 8.1351 3648, 45622 @. 152 32642, 475€ . 153
36428.4763 G, 158 3648.4785 B.175 3642.4738 @121
3648.4757 @.177 3642.4885 8,173 3648, 4832 @. 166
3648, 4833 B.172 3643.4845 @, 168 3643, 4854 B.174
3648, 4273 B.135 3643, 4520 B8.157 1642, 4288 H. 168
3648, 4855 @, 1628 3648, 4308 B.174 2648, 4922 B.172
J648. 4323 8,171 2542,4934 8.1732 3642.4944 8,164
3642.4551 B.172 3648.4956 @. 163 3648.4572 B.162
3642. 4585 a. 168 3648.4993 a.17@ 2643, 4992 B.174
3648, 5885 a.17v2 3642, 5627 4. 163 2648, 56824 @171
3642.5835 a.1v72 I64a. 5846 4. 186 3642, 5054 f.178
2648, DATE a.18v 3842, S8a3 @.1va 3643, 5oz @.172
3648. 5935 8,173 3643.5103 B.177 3642.5118 8,171
3643.5132 B8.1539 3642.513% a.162 3642.5144 . 156
3643.35151 @. 182 3648.5159 B. 162 3648.512€ #. 168
3648.5153 8,154 3642, 5268 H. 166 36428, 5288 #.17e
3648.5215 8,183 Je48.5242 #. 125 3642.5254 @.174
384z, 026l 8,127 2648, 5269 B.1va@ I842. 5278 H. 163
1972 FEB 27

2331.5972 @. 156 3231.5%21 a.152 : 3531.5982 @, 152
3231. 5996 g.161 3931, 6083 A, 162 3931, 6881 B, 158
3231.6823 B, 166 39321.6822 @,178 2931, 88325 B. 162
3231.6842 @, 166 3931, 6062 B.1v@ 39216863 @, 162
3231.6877 8,171 3931.6084 #.1v4 29321, 5831 8,178
3331.6833 8.174 3521.6186 B.169 2531.6111 B.172
3931.6118 8. 168 3931.6135 a. 162 3931.6133 8. 167
3931.6148 8,159 3%31.6162 @a.171 3931. 6167 a.16g
3931.6174 8. 14 3931.6124  B.154 29316128 @, 164
I531.6138 8.1e3 3931.6204 . B.164 3331.e6211 @. 167
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THELE 2 % ORIGIMAL DATA - CONTINUED

TIME M TIME M TIME DM
F231.6218 h.163 3931.6223 8. 161 3921.6245 @, 168
3931.8252 @, 166 3331, 6260 8. 161 3931.6267 8. 164
3331.e2ve @. 162 3931.86279 B8.157 3931.6287 8.15¢
2331, 8294 3. 161 2931.6239 8.161 3931.6306 8. 168
3931.6322 B. 164 3931.6335 @8.178 3931.6342 @.178
3231.6358 8. 165 3931.6362 @. 157 3931.6378 @.161
2931.637°7 a. 167 3921.6324 @164 3531.6392 8. 1£3
3931.6333 8,161 3931.6486 . 167 3931.6426 #.174
3931, 5432 . 166 3331.6440 a. 168 3931.6442 a.178
3931.54353 #.171 39321.6468 8.171 2931.6478 a. 167
2531.6473 8.171 3231.6482 B.163 3931.6487 8. 169
3931.864%4 8.178 3931.85081 B8.173 3931.6523 @. 165
3531.6531 a.164 3331.6538 g. 169 3931.6543 @, 165
2531.6558 9. 162 2931.6552 8. 166 3931.6565 a. 162
531,657 3. 168 3931.6575 @a.1e2 3531.6588 @, 166
3931.6587 @, 168 3231.6594 6. 166 3931. 6682 8. 165
3531.6621 B.176 3931.6628 B.171 3931.6638 8.177
3931.6642 8.174 3931.6650 B.174 3531.6653 B.176
3931.6663 8. 1668 35931.6670 g.17z2 3931.6716 #.173
3331.6736 8.173 3931.6743 B.178 3931.67508 @.171
3931.6v58 B.171 3931.6765 a.172 3921, 6778 #.174
39316777 a.171 3931.6785 B8.167 3331.6792 9.178
2931.6737 B.178@ I931.6818 8.15% 2931.682¢ 3.164
3231.6835 B8.1€3 3931.6284¢ @.173 3931.6833 H.1768
39321.6860 B.178 3931.62€8 8.171 3931.6873 8. 165
1573 aPR 4
3967.5483 8.174 3967.5418 @a.17ve 3967.54208 @.177
2967.5427 @a. 182 I967.5435 @8.178 3967, 5439 B.187
3967, 5466 @, 199 3967.5476 B.136 3967.5486 B.125
3967.5493 a.177 3967.5520 8.124 3967.9527 @. 185
3267, 5535 B.18& 3967.5542 @.182 3967.5549 B3.175
3967, 5638 3.173 3967.5637 8,176 3967.5647 B.174
2967, 3657 8.187 2967, 5667 8.124 3967, 9692 B.179
3967, 5783 B3.172 3267.571@ @.174 3967.5718 @, 168
3967,5728 @#.178 3967.5757 8.178 3967. 5763 8.176
367, 5776 a.1ve 3367.5786 8.174 3967.5v93 8.175
3367.5820 @.191 3367.5833 8.139 3967, 5850 8,193
29E7. 5259 8.191 J9E7.5869 3.198 3967, 5894 8.185
3967, 59832 a.122 3967.5312 a.182 3967.5923 9. 180
3967, 5938 a.174 . 3967.6633 6. 281 3967, 6841 @.158
3967, 5854 #.189 3367 . 6E37 @.188 3967.6873 8.1329
3367, 6186 @.282 I967.6118 #.194 3967.6122 @.198
3967.6135 8.284 3967.6162 8.12¢6 3967.6172 @.186
3967.6173 8,133 3967.6189 a.123 367,619 2,182
3967.6238 9.194 3367.6238 8.198 3967.6252 2.191
3967, 6262 B.192 3967.6270 B3.175 3967.6234 @.181
3967.6281 8.185 3967.6311 B8.185 3967.6312 a.194
3967.6328 B.206
1973 APR 2
3372.4106 B.152 Iavz.411 89,171 3972.4126 @8.187
972,413 B@.178 3372.4145 @.1808 3972.4178 B.167
I9ve2.4188 @.167 33v2.4189 B.171 3972.42082 B.172
372, 4283 8.173 3272.4233 a.17é 3372.424¢ 8. 168
3372.4255 8.172 ’9?2 42€5 a.171 3372.4272 @.177
3972.4257 8,178 3972.4367 3.1739 3972.4316 B.182
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TRELE 2 * ORIGINAL DATA - CONTINUED

TIME DM TIME M TIME oM
3972.4326  0.175 3972.4336  0.184 3972.4358  1.189
3972.4368  D.174 3972.4375  0.176 3972.4382  0.166
3972.4392  9.172 3972.4478  ©.179 3972.4485 0,189
3972.4495 8,179 3972.4562  ©.186 3972.4512  B.181
2972.4536  8.177 3972.4546  ©.178 3972.4556  ©.179
3972.4597  0.163 3972.4604  ©.163 3972.4612  B.171
3972.4619  0.170 3972.4626  B.174 3972.4646  v.171
3972.4652  B.166 3972.4661 8. 164 3972.4668  B.162
3972.4675  8.171 2972.4695  0.164 2972.4785  0.165
3972.4717  B.166 3972.4727  ©.168 3972.4751  ©.174
2972.4758  B.172 3972.4766  ©.169 3972.4772 0,160
3972.4780  B.173 3972.4865  ©.162 3972.4814  0.168
3972.4822  ©.166 3972.4832  0.170 3972.4968 0,165
2972.4875  0.169 3972.4983  ©.173 3972.4892  @.172
3972.4909  0.171 3972.4922  B.170 3972.4929  ©.169
3972.4946 D166 3972.495¢  ©.169 2972.4572  0.170
2972.4985  8.169 3972.4995  B.171 2972.5002  0.170
I972.5612  0.172
19579 MAY 14
4808.3535  9.173 4008,3545  ©.193 4003,3555  ©.178
4208.3564  8.163 4982,3574  ©.166 4908.3648  B.175
40@8.3547  ©.185 4083.3657  D.188 4983.3655  B.171
4808.3674  0.190 © 4@888.3699  ©.165 4883,3796  ©.158
4882.3716 0,168 40@8.3723  ©.2087 4898.3722 8,197
4288.3765  ©0.165 4088.3772  ©.172 4888.3779  0.168
4908.3787  8.158 4082.3794  0.164 4088.3321  0.173
49@8.3828  ©.191 4088.3838  0.178 4808.3845 0,180
4908,3872  ©.174 4982.3963  9.173 4982.3912  ©0.183
49@2.3926  0.197 4982.3932  ©.188 4@08.3242  @.171
4908,3972  0.176 4892.3922 8,183 4692.3989  9.187
4888.3995  ©0.188 4002.4605 0,198 4908.4983  ©B.174
4908.4899  0.178 4088.4189 0,177 4988.411%  B.175
4008.4128  0.170 4098.4153  0.163 4088.4163  B.175
4008,4175  8.171 4208.4185  0.169 4098.4132 8. 174
4985.4221  ©0.168 4092.4231  @.167 4983.4238  0.165
4008.4246  8.165 4098.4258  B.175
1979 JUN 3 ,
4928.3677  9.195 4028.3684  ©.190 4828.3689  ©.158
4928,3696  ©.183 4028.3724  8.178 4823.3726  ©.185
4928.3733  9.167 4828.37328  ©.183 4928.32745  ©.191
4828,3752  9.182 4928.3772  0.164 4828.3773  0.186
4928,3787  ©.175 4028.3794  @.162 4028.3%81  ©.159
4028,3828 * ©8.159 4028.3835  ©.159 4928.3843  8.171
4028.3856  0.183 4023.3855  ©.18@ 4828.3877  0.190
4028.3834  ©.197 4928.3092  0.186 4928,3895 9,183
4023.3904  0.167 4028.3926  @.191 4028.2932  ©.183
4928.3948  ©.184 4028.3948 8,185 40828.3955 2,192
4028.3982  0.194 4028.3387  B.185 4828.3994 8,198
4928.4001  ©.180 4822.4009  ©.183 4928.4831  ©.183
4028.4028  ©.170 4022.40432  0.179 4928.4056  B.171
4928.4958  9.187 4028.4065  ©.182 4828.4092 9183
4028.4999  0.186 4928.4106  9.199 4828.4114  B.190
4028.4121  ©.196 4928.4141  8.175 4928.4142 8,182
4928.4155  ©9.181 4028.4163  ©.187 4828.4178  0.184
4928,4189  ©.186 4028.4197  ©.185
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TRBLE 2 * ORISINAL DATA - CONTINUED

TIME I TIME oM TIME M
4822, 4204 8.133 4828, 4289 #.187 4328.421¢ B.129
4028, 4246 8,173 4828, 4253 B8.173 4423, 4252 @.174
4222, 4265 8. 185 4828, 4272 8. 151 T 48238.4252 H.178
4328, 4259 8.175 4822.4367 #.1932 4322.43214 8,157
428, 4321 @.1383 4828, 4342 a.1av 4328.4355 i, 128
4228, 43263 8. 153 4822, 4375 8.174 41322, 4357 @, 1285
4328, 4484 fa.182 4828, 4412 G.186 4828.4419 @.171
4822, 4424 G, 122 4828, 4442 8,124 4928, 4452 3. 126
4328, 4465 @,133 4828.4473 8. 185 422, 4426 G, 124
4828, 4582 a. 186 4828, 4587 @, 122 4328, 4514 G, 122
4822, 4521 a.184 4622.4522 B, 124 4822, 4351 @, 185
4922, 4356 8.185 4328,4563 . 183 4828, 4578 #. 181
4822, 4578 8.171 4822, 4557 B, 182 41328, 4504 B, 126
4028, 4812 2,185 4822, 4615 8. 1283 428, 4526 @, 121
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