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Abstract

General properties of variable stars of spectral type B are discussed.

1. Introduction: The B Canis Majoris Stars

Known pulsational variability among B-type stars has been limited for a long time to
the small group of B CMa stars (also known as the B Cephei stars). The main
characteristics of the B CMa stars are: 1) periods in the range of 3 to 6 hours; 2)
amplitudes in photometry of 0.005 to 0.3 magnitude in the Stromgren "b" filter, and in
radial velocity of a few km/s to more than 100 km/s; and 3) phase lag between radial
velocity variations and light variations is around 0.25 P.

Pulsations in radial and non-radial modes are invoked to explain the variations, but
up to now no mechanism has been found to explain the pulsations of these stars.

2. The Middle B-type Stars

As the first p CMa stars to be discovered lay in a very small area in the HR diagram
(spectral types BO - B2, luminosity classes IV to III), different authors looked for
variability among other B-type stars through photometric surveys. The most interesting
results are that: 1) many O and B (or Be) stars are variable; and 2) the supergiant B stars
are practically all variable.

A new group of variables in the domain of intermediate (or middle) B-type stars
(i.e., B3 to B6) has been identified by Waelkens and Rufener (1985).

The main characteristics of the photometric variability of mid-B type variables are: 1)
periods in the range between 1 and 3 days; 2) color variations in phase with the light
variations; and 3) the amplitudes can be as large as 0.12 magnitude, and they vary from
one cycle to another and from year to year (see Figure 1).

Waelkens and Rufener proposed including in this group the 53 Per variables defined
by Buta and Smith (1979) as a group of B stars exhibiting line profile variations. Light
and radial velocity variations are also observed.

Figures 2 and 3 show some aspects of the variability of 53 Per (B4) itself (Le Contel
et al. 1989). Although important gaps exist in the data, it clearly appears that the time
scale of the variation is longer than one day. Pulsation in non-radial g modes is generally
proposed to explain these variations although some difficulties remain.

The variability of middle B stars appears quite different from that of the p CMa stars,
so different mechanisms must be looked for. However, some intermediate stars (spectral
type around B3) between the two groups show both types of variability: a short period (a
few hours) and a longer period (1 to 3 days) variation. A good example (Figure 4) is iota
Her (Le Contel et al. 1987; Chapellier et al. 1987). Unpublished work of Le Contel ez
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al. confirm that a period around 1.6 days is present in photometric and spectrographic
data as shown by Roggerson (1984) from satellite observations.

3. How Can Amateurs Help to Clarify These Problems?

One of the main problems in the study of these stars is to determine the periods. The
difficulty arises from their length and the large gaps between the observations. This is
clearly demonstrated in Figure 3. The fitting of the radial velocity data is as good with a
single 2.4-day period as with two periods near 1.5 days.

Only longitude-coordinated observations can solve the problems. Le Contel and
Walker, and Walker (both papers presented in this conference) proposed multi-channel
photometers to be used in non-photometric sites in order to help amateur groups to
participate in these campaigns.

References

Buta, R. T., and Smith, M. A. 1979, Astrophys. J., 232, 213.

Chapellier, E., Le Contel, J. M., Valtier, J. C., Gonzales-Bedolla, S., Ducatel, D.,
Morel, P., Sareyan, J. P., Geiger, 1., and Antonelli, P. 1987, Astron. Astrophys.,
176, 255.

Le Contel, J. M., Ducatel, D., Sareyan, J. P., Morel P. J., Chapellier, E., and
Endignoux, A. 1987, in Stellar Pulsation, A. N. Cox and S. G. Starrfield eds.
Springer-Verlag, p. 67.

Le Contel, J. M., Chapellier, E., Le Contel, D., Rau, G., Endignoux, A., Valtier, J. C,,
and Mevollon, M. 1989, Acta Astron., 39, 3.

Smith, M. A. 1977, Astrophys. J., 215, 574.

Roggerson, J. B. 1984, Astrophys. J., 89, 1876.

Waelkens, C., and Rufener, F. 1985, Astron. Astrophys., 152, 6.

© American Association of Variable Star Observers ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/cgi-bin/nph-bib_query?1990JAVSO..19...65L&db_key=AST

rTI99DIAVSO. J197 7651

Le Contel and Le Contel, J. AAVSO Volume 19, 1990 67
1981 1983
80~ “ese 0% (U-B
‘.O\‘ o s
N e - e . ‘:“':’
3 )
L - o \\0’ . ARN \, . ot
“:' J - LA y\ Go 2
. ‘s"‘ ’I ~are \,_;/.
> o o
.88 — .
.98k e, (BY) . e oe
- ®® ¢‘c.(~... \. . ™ c{. dew :':*-:QI 713 2o o =.
-94 - o . : .
710 |- . .
5 L P2
Y .‘/; K my -
[~ .\\ l‘ ‘\\ '1.:..; »
o Y ud < J hd Yoo
5 e K ] R h\
\, 7 ] e 'V “\o * .,‘
L Le. e N, wSTe NV
&\‘n. ’l o ‘\‘{‘
720 lv: . . '. .
., ¢
1.0 P Q 1.0 @
NN DR TN T R T B PR ISV RN RS RO S B

Figure 1. An example of light variations in a middle B-type variable, from Waelkens and
Rufener (1985 - figure 3).
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Figure 2. 53 Per (B4 1V). Night-to-night variations in (a) radial velocity, (b) line-
intensity ratio.
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Figure 3. 53 Per. Fitting of the radial velocity data by (a) a single period (P=2.4 d), (b)
the same two periods as in photometry.

JD 278, Si Ml 4552

+

Ny

JD 270, He | 5878

T+ 4
¥ T Tt

JD 273, He | 5876

T4

L+

+H-

Q.1 JO

Figure 4. iota Her (B3 IV). a) Short-period variations.

© American Association of Variable Star Observers ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/cgi-bin/nph-bib_query?1990JAVSO..19...65L&db_key=AST

rTI99DIAVSO. J197 7651

Le Contel and Le Contel, J. AAVSO Volume 19, 1990

- 18

- 18

22h29
0.5
Se—
[

8 UT

20M2
20Msq

21Ms

2312
23M43
2s5Ms
% 25033

UT

26h14

average profiles, radial velogcity

JD 278

iota Herculis

I =1km/s a Symbols
a He | 5876
A e Si lll 4552
\4\ o Mg Il 4481
_ A ®
A \ ®
.\o\ /° . ‘\:
[ J
[ ] o
. . b
I gamma Equulei I
JD 265 JD 277

69

Figure 4 continued. iota Her (B3 IV). b) Night-to-night variations in line profiles, and c)
night-to-night variations in radial velocity.
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