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Abstract

The behaviour of & wave signales which pro-
pagated in the Schwarzshild space are investiga$
ted, The interaction of a wave with the curva-
ture of the space-~time results iﬁ the power
tails (7 - 'z)—fh'/ after the main pulse of

Waves.
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.o consider the wave propagation in the spa-
veé with the line element
R -2 s . T
+ 57 ﬂ/;ﬂ/
(We use nnits in which =7/ (=7 ).For scalar ,
electromegnetic and gravitational flelds after
gome procedures {(see [{'é’] ) one have to solve the
4 eguation
?V#% f;;'_,,.? sz/x//?y: - - b rfﬂ/[féi/—t— )rg)
where K is the frequence and ZZ t/"} is potantlal"
which depends on the nature of the field and on the
partiai harmonie¢ numbur'ﬁ?.Their asymptotic forms

are B 3 - / b F) i
L{‘_d (X 222 r"‘"{) s /{? ){///I %ﬁgf ‘c’aﬂ%
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mhe jehroedinger-type equation (2) is well
known i1 the Yuantum Scattering theory (seal,

The Tirst term in (3) is the centrifugel barrier,



is the slowly decreasing ngcattering potential’.

We introduce the functicL

Y (x) = A,0)[¢“"+ B.00¢ ‘"‘"’_‘f" (&

Al-~=)=7 , B.(r /= 7

which is the uutsoing-wava-solution of the eia—
tion (2)., This solution was found in our paper [3].
In the Scattering theoXy the pnwer—lm dscrease of
the scattering putuntia.l u raau_lts in the ano-
malous scattering \ l . The related effect of
the anomalous tunneling OCCUrs for the treated

case 100, For liMk ‘4"{’{ one has

x) ('/,FHX) 7+ G /‘fk/)ﬂfffé’r‘ﬁ"/f% lkx|»1(8)
& : 7 f_?
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JkX| << 7

The formmlae (8),(9) work out the problem c¢f the
wave tails (see {61 e A wave packet is described
by the integral

Vit x) = /jf v “Ye o
The spectral func¥ion .f depands on the initial
properties of the packﬁt, The logarithmic terms in

4

‘V X)1ead to the large contribution from the smallk
region for 1 >5JM,Assume that a wave packet was
emitted out of the region M2 <, s the
sheracteristic length time of the packet beeng €.
mhe signal detected at the distance hﬂ,h&s the

following fo1m.

At first the field amplitude has the quick change

with the characteristic time "c; . Then it fall's

off according tc
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For 7 =~ 7 >> % the asymptotic law is
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o / 7¢ +2 (1 é)
Tt points out that the power tail (11) appertains
+o the wave field and the tail (12) appertains to
the quasi-static field.
In reality the space~time near the gravitating
mass is the Schwarzshild one only for 2<K,

therefore the power laws (11) and (12) are valid
only for Z’«@?.



The importent problem which is solved bj the
formilae (8)=(12) is the problem oI the behaviour
of nonspherical perturbatiorns of the metric {(4)
-during gravitational =ollapse,
A3 1t was shown elsewhere {4 ] a collapsiag
star emibs a wave with the exponential tail with
characteristic time Z;*z-/3?9:)mf. The evolubtion
of thils pertufnétions at large time is described
by the laws (11) and (12)s The law (12) was obtai=-
ned in the paper .] for this case .

The appearance of the power tails is the
direct effect of the wave signal transfer through
curved space, Exactly the same tails appear when
a wave packett propagate near the rotating star,
It is readily shown by the like method,

We are grateful to A.G.Doroshkevich,
Ia.BesZeldovich and 1.D.Novikov for useful

discussions,
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