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I. Introduction

The last two years a great number of hypotheses about the nature of
quasars (quasi-stellar radio sources) were proposed. Accepting the classific-
ation of [1], here we shall also consider all hypotheses dividing them into
scintillation and non-scintillation hypotheses. The variations of the light curve
are explained by scintillation hypotheses with separate large changes in bright-
ness which changes do not enclose the whole quasar. The scintillation
hypothesis may be considered as originating from the ideas of Burbidge
[2] and Shklovsky [3] about the supernovae explosions in the nuclei of
some radiogalaxies. According to Burbidge the star density in the nuclei
of some strong radiogalaxies is very large, D >10°% st/ps. The explosion of
a star triggers the explosions of neighbouring stars and so on as “chain
reaction”. i

The scintillation hypotheses, which are based on the explosions of the
stars as supernovae, or analogous to supernovae (let us consider them as
supernovaelike stars) are several — i. e. of Colgate and Cameron [4], Wolljer
[5], Ulam and Walden [6], Field [7, 8] and some others.

Of course, other scintillation hypotheses can he offered, too, i. e. hypo-
thesis [9]. Similar hypotheses are very particular and at first sight would be
classified as non-scintillation ones.

Non-scintillation hypotheses are for example the hypotheses of type
gravitational collapse — which have origin in the ideas of Oppenheimer
[10--11] (cf. the review of Chiu [12]). Other non-scintillation hypotheses are
for matter and antimatter, Terrell’s hypothesis [13] — which is a developmennt
of Hoffman’s idea [14], and others.

Some of the scintillation hypotheses explain very important peculiarity
of quasars — e. g. the fluctuations in the light curve. Actually there exist
other points of view also. Greenstein [15], Shklovsky [16] and Hoyle [17] (the
last in discussion on the occasion of Woltjer’s hypothesis [5]) think that the con-
sequent erruptions can’t explain the observed light curve. In this paper we
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will show, that consequent erruptions can explain fluctuations in the observ:
ed light curve.

Briefly, our purpose is the verification of the scintillation hypothesis -—
as if the explosions (of supernovae or supernovaelike) can explain the observ-
ed light curve. Unfortunately, more or less photometric observations of
quasars (except of 3C273) haven’t been made. Thal is why we should be
satisfied with the data concerning variations of the light curve of 3C273 only.

The preliminary notz of the present paper is published in [18]. Here we
will profit of the occasion and shall make an essential correction in the final
results of [18].

II. Method

We consider the hypothesis /4,: the variation in brightness of quasars
is due to explosions of stars as supernovaelike. In order to verify the
hypothesis H, (or the alternative one) we apply a method, based on the follow-
ing assumptions :

1. The total emission of quasars is produced as superposition of the
light curves of separate explosions.

2. The numbers of explosions in equal time intervals are distributed
after Poisson. .

3. The light curve of a separate explosion is known.

Are these assumptions justified? This question will be discussed in IV.
Let us now examine the assumptions as postulates. Qur purpose is to con-
struct the model of quasars and to compare its light curve with such of a real
object (in the case with 3C273).
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Fig. 1

The second assumption gives us the next: let for time interval A¢ explod-
ed an average NV supernovae (everywhere under supernovae will be under-
stood supernovaelike), which at the time intervals have Poisson distribution.
Then for the determined value of N the corresponding probabilities p(x),
with which can be realised in the given time interval N—k, k=1,2,..., N,
and N+k,k=0,3,..., explosions
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(1) p(x)=*2 x{v vax=0,1,2 .5

can be found easily.

If we accept some standard light curve (model) of supernovae after
explosions, can be determined the mean (background) emission of object,
the produced energy of which is liberated only by explosions of the super-
novae. Therefore, if in the time interval A¢ explose not N, but N+ k&, k=0, stars,
can be determined the corresponding change towards the background emission.
Thus, by means of the distribution of the deviations from the background
brightness for the theoretical model and the deviations of the mean bright-
ness in the real object, can be made a verification of the hypothesis H,.

For the variation of brightness of the supernovae we accept the light
curve of Baade and Zwicky [19], reckoning that the supernovae instantly
reaches the maximum brightness. The decreasing in the first 3m after maximum
is +0m1/day. For the next 5m the decreasing is +0m.02/day. The sche- -
matic curve is given on the Fig. 1. We examine the supernovae to 280"
day after the explosions. In general outlines our model is in accordance to
the great number of modern observations, i. g. [20, 21].

IIl. Results

Let us consider the stationary case for N expl/4f (we will assume
everywhere Af=1 day). Then the explosions are uniformly distributed in
time. Here we should make some precisement., We will accept the back-

- ground brightness as given from
! the points, which connected mini-
i G w muma and maximuma at the mo-
SIS . ment before explosions of the fol-
lowing stars., The background
brightness is a straight line, which
is parallel to the time axis. For that
reason there are several consi-
derations. The first one is from
the point of view of simplicity
(in the contrary case, if the points
represent the background bright-
ness there is some probability
density by the time axis and the
 problem becomes complicated).
Moreover thus a widest range in
changes of brightness is embraced
and this is not insignificant.

In the stationary case (Fig.2)
the background brightness /@), which is superposition of the brigltness

of all exploded supernovae to this moment is given with

I
]
[}
I
]
|
I
I

Fig. 2
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where A is the real brightness of a supernova in maximum, and Ige=0.4.
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We shall verify 7 various hypotheses H,, for which N=30, 10, 5,
3, 1, 0.5 and 0.1 expl/day. Now we already may evaluate the differences
in stellar magnitudes between the points C and D (Fig. 2). The results of
formulae (2) are given in Table 1. At the moment #,—df (before the
explosion of the next star) we have a brightness /{")/A, and at the moment

t,--dt (in maximum) we have the brightness /. The diiferences in brightnes-

b : 1g (t§/1)
ses are given in stellar magnitudes dm=—5—-

Table 1 gives the differences 4m’ in stellar magnitude between the maxi-
mum of supernovae and the maximum points in the background brightness.

The last column in

Table 1
N (N)
expl/day [O—A I am dm!
30 406.216 407.216 0.0026 —6,5219
10 135.156 136.156 0.0080 —5,3271
5 67.3115 .68.3115 0.0160 —4,5702
3 40.1913 41.1913 0.0267 —4,0105
1 13.0708 14.0708 0.0800 —2,7908
0.5 6.29652 7.29652 0.1600 —1,9978
0.1 0.928515 1.928515 0.7936 +-0,0805
Table 2
30 stars/day
N Am P=pP H N Am P=P;
12 +0.04777 0.000104 3l | —0.00266 0.070291
13 - 4512 0240 32 0531 65898
14 4249 0513 33 0794 59908
15 3984 1027 34 1056 52860
16 3720 1925 35 1316 45308
17 3456 3397 36 1575 37757
18 3190 5662 37 1832 30614
19 2925 8941 38 2088 24169
20 +0.02660 0.013411 39 2343 18591
‘, 40 —0.02596 0.013943
21 +0.02394 0.019159
22 2130 26126 41 —0.02848 0.010203
23 1864 34077 42 3100 7288
24 1598 42596 43 3348 5084
25 1332 51115 44 . 3596 3467
26 1066 58979 45 3843 2311
27 0800 65532 46 4089 1507
28 0534 70213 47 4331 0962
29 0267 72635 48 4575 0601
30 0.00000 0.072635 49 4816 0368
50 —0.05057 0.000221
51 —0.05297 0.000130

If N is given, after we have calculated the background brightness, we
can determine the brightness in the cases, if N1 £ stars exploded. We deter-
mine the corresponding change in the brightness in stellar magnitudes

68



measured from the background brightness. The results for each studied hy-
pothesis are given in Tables 2—8. The first column gives N+k, the se-
cond — Am from the background brightness with the corresponding sign, and

Table 3
10 stars/day

N am i pP Py
0 +0.07921 0.000045 0.000015
1 7136 000454 00153
2 6349 002270 00767
3 5561 007567 02555
4 4770 018917 06388
5 3978 037833 12776
n 6 3186 063055 21294
7 2393 090079 30420
8 1596 112599 38025
9 0798 125110 42250
10 0.00000 0.125110 0.042250
11 —0.00793 0.113736 0.038409
12 1573 094780 32007
13 2340 072908 24621
14 3095 052077 17586
15 3839 034718 11724
16 4570 021699 07328
17 5290 012764 04310
18 5998 007091 02395
19 6696 003732 01260
20 —0.07382 0.001866 0.000630
21 — 0.08058 0.000889 0.000300
22 8724 000404 00136
23 —0.09380 0.000176 0.000059

Table 4
5 stars/day

N am P P
0 +0.07916 0.006738 0.001153
1 6345 033690 05764
2 4768 084224 14409
3 3184 140374 24015
4 1595 175467 30019
5 - 0.00000 175467 30019
6 —0.01572 146223 25016
7 3093 104445 17868
8 4567 065278 11168
9 5994 036266 06204
10 —0.07378 0.018133 0.003102
11 —0.08718 0.008242 0.001410
12 10018 3434 0587
13 11281 1321 0226
14 12506 0472 0081
15 —0.13696 0.000157 0.000027

69



v Table 5
3 stars/day

N am P Py
0 +0.07905 0.049787 0.005183
1 5287 149361 15548
2 2674 224042 i 23323
3 0.00000 224042 23323
4 —0.02589 168031 17492
5 5042 100819 10495
6 7368 050409 05248
7 9578 021604 02249
8 11679 008102 00843
9 - 13678 002701 00281
10 —0.15582 0.000810 0.000084
11 —0.17398 0.000221 0.000023
Table 6
1 star/day
N am P Py
0 +0.07853 0.367879 0.013520
1 0.00000 i 367879 13520
208 —0.07323 183940 06760
3 13597 061313 02253
4 19018 015328 ° 00563
5 23738 003066 00113
6 —0.27870 0.000511 0.000019
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Fig. 3
the third — the probability P after (1). For Tables 2—6 P is the tabular

probability by Janko [22], and for Table 7 and Table 8 it is computed for
fraction argument with the help of II-function using the property of Ifunc-
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