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Recent\y Weber [f, Z], using a oyoten of qnadrupole gravitational antennas, recorde.d

slgnal-s that ni@t, in his opinion, be due to gravitational radiation of cosnic origin. Ihe

level of the signals, nhich followed each other at a frequency of about 5 arnonth [2], vas

several times higlrer than the noise-porer Ieve.l. The approximete equivalent pararetere of the

receiving mass quadrupole vere: rnass l+ x 105 g, length 9. = LoZ cn, frequency oo = IOh racl/sec,
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Q = 1o) .

In connectlon with this experinent, we vish to make ttre follot+ing remarks:

1. Knonlefue of tbe I 'sign8.1,/nolgerr ratio of the receiver of [1, a] (if the noise is

thermal) nahee it possible to estlnete the energy of the gravitational vave wtder various

assumptlone eoncernlng the gtructure of the radiatlon.

If the a.ntenne is excited by a gravitational nane in the forn of a resonant traln of

approximate cluratlon I - 2 sec, the response of the receiver at the noise le\rel requires a

gravitational energr F r lob ""g7"""-"r2.1) In the case of, a singre nonperiodic pulse

(frontal colligion of tno bodies) of duration t n, l,/to ^, L0-4 sec the reguirecl flux is t ^,
' f ?  

2  A  2
3 x 10*'erg/sec-cn-, the enerry transported by the entire radiation being t 3 x IO' ergfcm'.

Fina1J.y, a quasiperiodic pulse rith variabJ-e frequency is possibler corresponding to the

radiation of binary systene as they revoLve in their orblt. llhen dr,r/dt n, LOo rad/sec the

estinated. requiretl f1u:r (at the instant when ur = 10\ rad/sec) turns out to be I- ^, 3 x tOll

ergl""c-cn2 (this quantity ls proportionat to (tu/dt)-L/2).

Assuning further that the radlation conee from the center of the gata.lry (R = 8200 psec
) D

= 2.5 x l0-- cn), let us egtimste the absolute porrer of the sources.

For a pu.Lsetl source, the enerry yield afber r tu 1O-4 sec amounts to n, \nn2F = 3 x 1055

erg; colllslon of tvo bodies vith reasonable clinensions M = l"OMo ancl a gravitational rad.ius
, 6 ^ q ?

t ,  =  3 x l - 0 "  c n c a n e n s u r €  o n l y  [ 3 ]  a n e n e r g r e q u a l t o 0 . 0 2 M r c z  =  3 x 1 O / ' e r g  ( t  r r " / e =

L0-{ eec), i.e., short by tvo ordere of nagnituile.

A quasiperlodlc source shoulcl heve e poner c, 2 x fO5? erg/suc. Passage througlr the

requlred frequency o = 10] rad,/sec ca.n be ensured by tvo boilies nith M = M6oD a cireular orbit

nith dinension a = 2 x 106 cn, but the rad.latlon power in this case, ^v:.055 erg/sec, again

is too 1ov by tvo ord.erg of nagnituOe. ."nf"nallJ, a sinusoitlal train ca11s for t 1052 erg/sec.

Accoriling to $torne [lr], ttris is preciae\y the ortler of nagnitud,e of the pover radlatecl in

the case of non-rad1al oscillations of a neutron star vith frequency LO3 Hz in ,r, 1 - 2 sec.

Itre Lerrel of the signals in [1, 2], and the frequency of the events, about 50 per year

[z], are ensured, by a gala:<y-core rifetine (M = 5 x J.09 M, ) of " (:.0? - 106) years relative

to loes by gravltatlonal racliation (see afso [f0]).

2. The hypothegls that the ractlation comes fron the center of the gal.a^:ry can be verified

by neasuring the dependence of the signal lntensity on the receiver orientation, characterized.

by the angle { between the neridian and the dlrection to the galactlc center: 0 = n(t - tc)/12,

vhere t is the sidereal tirne and, t" = tf[Or. lbe reception efficiency ri1I be d.eternlned. by

a certain number p varying with sidereal tine:

-.-TT-
^/A short-duration raciiation source is more convenient\r characterized. by the spectral

density of the tine-integrated flux H, (erg/Hz.cn2). For a pulsar at ttre center of the galaxy
Hr '500 (ers/nz.cnz)  (ca lculated_at  the suggest ion of  N.  S.  Kardashev,  see a lso [9] ) ,  ana
for a double star H6 = 1500(la/Mo)s/3 (ere/Hilcn2). rf, pure\y theoretically, we represent the
bursts.observed by Weber as the result of an in-phase ad.d,ition of a noise rugkT and a signal

!t 
- 

t l5Tl where (o - B) << 8, then the estinate of the requirecl H, is d.ecreasetl by a factor
( o ' - B ) z / 8 .  F o r  e x " n F 1 " - ,  H q r : 2 * L o a  e r g / l r z . c m 2 w h e n  a = 2 . 5  a n d * B = 2 , b u t  t h e i r o b a b i r i t y
of registering a signal by this nethoiL is low.
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for unpolarizecl racliation; for tvo lnclepenclent polarlzations of a pl"ane gravltatlorial tave:

.  4 r , .  5 0  2 t
r / ,  = - 1  l + - c o s 2 d  + - c o s 4 d ) ,

r28 4t 43

I
,1, = 

- 
11- cos 4d)

8

in accordance nith Weberrs formulas [B] (in the calculation, account was taken of the knorm

angle of inclination of the galactic center, 1300). A fornal- Fourier a,na\ysis ofWeberts

data [8] yield.s snal1 (nO.0l+) Fourier amplitud.es at cos 2{ and cos 116, not exceeding the

Fourier anplitudes at the ocid harmonics; the arnplitud.es should be of the order of unity for

a source at the center of the galar(y. In spite of the incorrectness of such an a.nalysis,

owing to the incompleteness of the statistics [B], tn our opinion, the hypothetical racliation

fYon the galactic center is not confirmecl.

3. The choice betveen the hypothesis that the radiation is protluced by the revolution

along the orbit and. the hypothesis that it is due to oscillatlons ca"n be based on the clepencl-

ence of the frequency on the time.

During revolution atong the orbit, the frequency increases (antl the povrer increases

at the same tine). Tno receivers vith frequencies differing by a factor of two, o, = 5 x 103
t ,  -

and o^ = L.2 x 10-  rad. /sec,  prod.uce pulses shi f ted by ( t , .  -  r , r ,  ) / (aur /at )  t  (0 .6 -  0.005)  sec
Z y

(:.f aar/at ^,104 - 1oo). In the case of oscil lationsn the frequency is constant 1n the first

approximation. The nontinear effecti and ttre influence of the cooling of the star clo not

exceed I0 - 20%. Final\y, for pulsars (the,observation of noilern pulsars wil l be discussed.

later), the fYequency d.ecreases with tine.

\. It shoulcl apparently be admitted that the feasibit ity of Weberrs receivers, in the

sense of the attainable sensitivity, have been full.y utilized. (und.er coadltions vhen the

relaxatlon time d.oes not exceed the measurenent tine). We wish to emphasize, horrever, that

the considered receiver is a converting pickup, the capabiJ-it ies of whidh are lover, in prin-

ciple, than those of a nodulatine pickup [5].

Let us point out a variant of a gravitation-radiation receiver of the notlulator type.

Let tvo mass quad.rupoles (two durbbells) crossed at an angle of 90o and having a colrnon

center rotate in one direction at a frequency half as J-arge as the frequency of the gravita-

tional vave incident normally to the quadrupo3-e pla.ne. At suitable phase relationships, the
vave will aceelerate one of the quadrupoles and ilecelerate the other, so that the quadrupole

masses rdll conre closer together (nove farther apart). The deviation of the rotation

frequency fron the wave flequency will procluce beats. According to Shklovskil's estinates [6]
a pulsar in the Crab nebula shoul-ct produce on earth a gravitation-ratliation flurc dO-o
erg/sec-cm-. Under the tnfluence of this flux; two dumbbelLs with dinensions 0.5%, nhose
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rotation frequency clevLates by Af ! l-o-3 Hz frm the pulsar radiatlon frequency, will ex-
perience beats vith anplitude tu10-12 ctr - a perfect\y record.able quantity. Thus, the re-
corded^ flurc can be lqrer by 10 ordere of nagnitutle than the gensltlvity of Weberrs recelvers
(Uut at another frequency, 30 Hz).

5. We note ln cqrclueion that a poaelble Bource of the stgnals in the experirnente of
[f, z] is the actlon of {ynanlc gravttatlonaL fields 1n ttre incluction zone. If it is ass,med
that the eimultalreoua local change of g for the two cletectorg ls due to a resonant acoustic
rave' then the le'rel of the elgnala reeeived. in [a] viIl correspond. already io Ag/S r 19-12
(at a grad'ient bg/lL 'v 1g-1J' """-2). ueual gravinetere (incrud,ing the control gravimeter [T]
rrsed in the experinente of [re]) are not nery effectirre at frequencies hlgher than,r,l Hz.

The authors are grateful to Professor K. Thorne, I. D. Novikov, and B. L. Voronov for
a di.scussion.
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