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A REMARK ON THE MULTIPERIODICITY OF SOWE
PULSATING STARS

In connection with the problem of multiperiodicity of some pulsating stars
we propose the interpretation of the observed phenomena by means of modulated
oscillations (similar to the modulations introduced in radiotechnique}. Let us
consider the following simple example:

The oscillation f(t} with the frequency ox in the form
f(h = A cos 2Txt
is changed by means of modulation with the frequency 5 to:
F(t) = (A+A  cos 2731 cos 2 T[xt+Bsin2 T ¢ t]‘
This modification is equivalent to the amplitude modulation from A to
A+A1 cos23r/5t with the frequency modulation from Xt to O(t+Bsin21’T,’5t. When

looking for periodicity of such modulated oscillation we must represent it by means

of the series:

F(t) = a, cos2Tx t + 2, c0s2T (et )t+82cos2TL' r2ht +.,
b1 cos2 T (fx‘/5)t4-b2C0523f (x-28) +...
where
ag= J, 2TB)A
a = J, @IBIA+ 1/2[ 35,@TB) + 1, 7 B) AL
a,= J, @IBIA + 1/2 [JI(ZJLB) s, QT B)] Al

.....

by = -3, @TB) A+ 1/2[35 0B + 3, (2TB) A,
= J, (2TB)A -1/2 [Jl @mR) + Jy (27[13)] A



énd Ji (2T B) denote Bessel functions. It is cleaf that by means of modulation we

get the whole system of frequences of the type:
x+kf3, k=0,1,2..,

with different amplitudes.

We are of the opinion that many of the observed phenomena can be
regarded as the effectof thehigh frequency oscillation oL with a suitable modulation
in low frequency ﬂ .

The above considerations can be applied to the following stars:

1. The long period variations of RR Lyr according to AM. Fringant [1]
: I | _1 -
can be regarded as amplitude and frequency modulation: q—f’o' ﬂ— -151. Py =72 P,-

2. According to one of our publications [2] the variations of 12 (DD) Lac
can be described not by 2 or more short periods but by means of one short period
Ps with the modulation in a long period PL. The modulation exhibits the character
of amplitude and frequency modulation and the long period Py, . was found in ‘he

variations of many physical properties of the star.

3. The variations ofvEriaccordingtoA. van Hoof [3} are represented by
means of a great number of short periods. Some of them can be again regarded as

the result of the modulation of the fundamental frequency O& = :;70 =y =y,

X-2/3 =Wy, = 5,6375 2

X- /3 =5 = 5,7019 0,0644
o -, = 5,7634 0,0615

X+ f5 =~ = 5,8275 0,064

The mean value of /5= 0, 0633 corresponds to the long period Py = 15'{790 and the

value of 2 /4 to the perliod P, = 7%895.The last one is equal to the beat period given
P b

in paper [3] . Probably also other frequences can be added to the same scheme:

o + 2/ -, =5,8994
X + 33 -w; =5,9439
& - 3/3 =Wy =5,5866.



We can remark that this method of representation of complicated variations
observed in some variable stars (e.g. with the Blashko-effect) requires from the
theoretical point of view the explanation of only two frequences o< and ﬂ .
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