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B nocnenaue r ona BeAeTCfI HHTeHcHBHblí1 nOHCK MeTOAOB 3<!Xt>eKTHB
Horo H3IlY4eHHR rpaBHTa4HOHH~X BOIlH B Ila6opaTopH~X YCIlOBHRX 
H cnocoõoa 4YBcTBHTeIlbHoro AeTeKTHpOBaHHR 3THX BOIlH /CMo" Hanpl-1
Mep,!1.c.5!/. B CBR31-1 C 3TI-1M npeACTaBIlReTCR I-1HTepeCH~M paCCMOT

peTb B3al-1MHOe npeo6pa30BaHI-1e 3neKTpOMarHI-1THO~ 1-1 rpaBI-1Ta41-10HHO~ 

BOIlH B -rpeXBOIlHOBOM napaMeTpl-14eCKOM npoucc ce Ha n'mep3BYKOBbIX 
Kone6aHI-1R~ nbe303neKTp~4eCKI-1X 3neMeHTOB. npl-1MeM, 4TO 3IleKTpOMar~ 
HI-1THaR 1-1 rpaBI-1Ta41-10HHaR BOIlHbl ~ 1-1 h pacnpocTpaHR~TcR HaBcTpe4Y 
APyr APyry 4epe3 CI-1CTeMY BI-16paTOpoB TaK, KaK nOKa3aHO Ha pl-1cYHKe, 
rAe ô - TOn~I-1Ha B1-16paTOpoB, A - nepl-10A pa3Me~eHI-1R Bl-16paTopoB. 

rrpHH~HrrHarrbHaH cxeMa KorepeHTHoro rrpeo6pa30Ba

HHH BonH Ha Kone6nro~HxcH OC~HnnHTopax 

Ó 1 == Ó 2 == /\/2. 

1f :r r _AZl .
 
,,1
 

~. 6-
hE : 

-1 
, vs J 

C. B. 

3BOnlO1.\I-1H aonu Onl-1CblBaeTCR ypaBHeHI-1HMI-1 

o2 E1- 
az 2 

( 
- 

c 2 
_a~_~L 

at 2 
== _~~ 

c 2 

a2 p ___L..; 
at 2 

/1/ 

2 a h IlIl 

-a~ 
1 

-~ 

2a h ll v 
-~-2-

::: 
16110 

c 4 Tll v ' /2/ 

rAe T ll v - TeH30p 3Heprl-1l-1-I-1Mnynbca Be~eCTBa; o - rpaBI-1Ta41-10HHaR 
nOCTOHHHaH; ( - AI-13neKTpl-14eCKaR npOHI-1l\aeMOCT e ; P i - 3neKTpl-14eCKaR 
nOnRpl-13al.\I-1H cpeA~. BonHW npeACTaBI-1M B BI-1Ae 

1 1(w 2 t - k 2 z) 
E i == "2 E (z, t) e + K. C" /3/ 

\" r"
," li. .. ~ I \ - l, li,~ ,~'Ii. , ( ,tI v,. h == ~ h(z, t) e 1(w 1 t + k 1z) + 
~ -, ,1., K. c.'\.1 llV '·li" ..r""l" 

,) \1 fl IlíG"dellHNll IIl1&T1l'1'JT 1 /4/ 
'~I l'\~l ~;;7~ 'ti".,,~ 

I4~ ~t 
~...: ,t~ "lf U~ etCJ1P,1WDílUd<: " ~t .t' '~:~ ~ 

'~ ~, rio'I'~ :t ~, 

'. 'f', 'I'~ 
1, :

-{ 

~4; 
rl,\ ~m,.9~""'~7f,.;!U &. 

1 



nocne nOACTaHOBKH /3/ H /4/ COOTBeTCTBeHHO B /1/ H /2/ H YKOPO
4eHHR nOnY4HM ypaBHeHHR 

aE yT aE i (á) 2 t - k 2z) i 417 a2p . 
1(- - - -)e == /5/az c at 2 

" 

k 2C at 2 
1 

(~ _ ..!:... ~) e i (á) 1 t + k1'z ) i 16170 /6/
== - TIlV •az c at k 1c 4 :)j

BBeAeM B paCCMOTpeHHe MO~Hoe aBYKOBoe none, Kone6n~ee nbeao
3neMeHTbl B HanpaBneHHH OCH X c 4aCTOTO~ n H aMnnHTYAO~ Ae~opMa

4HH So. COOTBeTCTBY~~H~ paaMep B B~6HpaeTCR Ha ycnoBHR nepBoro 
peaOHaHca MexaHH4eCKHX Kone6aHH~. 3BYKOBaR Ae~opMa4HR S3B 3ne
MeHTOB pa8Ha

1 iO t 
S3B =="2 Soe + K.C. /7/ / 

B peayner ar e 8aaHMoAeqcTBHR runa IIAe~opMa4HR-Ae~opMa4HR"OT 
rpaBHTa4HOHHO~ H aBYKOBO~ BonH nORBnReTCR 3neKTpoaKYCTH4eCKaR 
BonHa Ha KOM6HHa4HOHHO~ 4aCTOTe. nonRpHaa4H~ P i B /5/ aanHweM 
B BHAe 12, c. 15/: 

1 .... 
Pi == g;- eijkfm e jk eem.' /8/ 

rne eijk em - r euaop HenHHe~Horo nsesoaeoexra: e jk' eem - Ae~op
Ma4HH. 

npHMeM, 4TO rpaBHTa4HOHHaR BonHa aaAaeTCR KOMnOHeHTaMH h == x x 
== : hy y : aBYKOBoe none AaeT AecPopMa4H~ e xx == S 3B .....Torna eijk f m == 

== eixxxx, HHAeKC i nOKa He $HKcHpyeM, H B AanbHeHweM HHAeKC~ ony
CKaeM. B cHny nepHOAH4HOCTH CHCTeM~ TeHaop nbea03$$eKTa npeA I 
CTaBH"M B ~opMe 

1 .... 1 .... ikoz
 
e == - e e + K. C. ,
 /9/2 ~ 
rAe k - BonHoBo~ BeKTOp peweTKH - CHCTeMbl BH6paTopoB. nepHoAo I:peweTKH npH 3TOM COCTaBHT A == 217/k •o 

C Y4eTOM npHHRTblX ycnoBH~ nOJlY4HM Bblpa>l<eHHe AnR nonapaa auaa : 
.J'l. 

1 - . (I1\",
P == -- e S o h exp i [ (á) 1 ± O) t - ( - k 1 ± k ) z ] • / 10/

6417 o f\l 
HCT04HHKOM rpaBHTa4HOHH~X BonH B /2/ cnY>l<HT TeHaop 3HeprHH-HM I';

nynbca Ha KOM6HHa4HoHHo~ 4aCTOTe á)1== ± n, KOTOP~~ npHHHMaeMw 2 l,ll 
B cneAYlOl4eM BHAe /2. c. 15/: '. ' 

Ha ypaBHeHH~ /5/ H /6/ H B~pa>l<eHH~ /10/ H /12/ cneAyeT, 4TO YC
nOBHR BonHOBoro CHHXpOHH3Ma HMe~T BHA 

á)2 == á) 1 ± n: k 2 = - k 1 ± k o. 

B CTa4HOHapHOM cnY4ae ypaBHeHHR /5/ H /6/ OKOH4aTenbHO npH

MYT BHA
 

iw 2 és o{~ h 
dz 16c y7 

dh 2i7TOeS o /13/
E.

3dz C w 1 

CHCTeMa ypaBHeHH~ /13/ HMeeT peuieuae /3. C. 445/:
 
fíz f z .
 

e ... e 2 m1 m 2exp (f 1- f 2 ) f

E ( z) == E +o
 

1 - m 1m 2exp (f 1 - f 2 ) f
 

f 2z f 1f -f2 f 
[e -e ]m 

+ h f 
1e 

1 - m1 m 2 exp (f 1 - f 2 ) e 
/14/r t Z f 2 z
 

h(z)==E [e' -e exp(fl'-f2)f]ffi-L +
 
o
 

1 - m1 m 2 exp (f 1 - f 2 ) e 
f2 z f 1z] -f2 e

[ e - m1 m 2 e e+ h e ------ , o 

rAe 1-m1m 2 exp (f 1 - f 2 ) f 

iW2eSO . 2i 7TGe s',
 
a ==ai2:;: ~-F ' 21 3 

C wl' 
/15/ 

----- r;;;;- . m = _ j a2 1 .m:::f == +ya 1 J~~~'"1,2 12a 2 1 a ' 2 a 12 ,.
21
 

PaCCMOTpHM ABa cnY4aR.
 
1. npeo6pa30BaHHe rpa~HTa4HoHHo~ BonH~ B 3neKTpOMarHHTHY~, 

T.e. ocy~ecTBnReTCR npH~M rpaBHTa4HoHHo~ BonH~. 

rpaHH4H~e ycnoBHR: 

E (z ~ O) == E o == OJ h (z == f) = h f . 
T 1j == - ekij f m· E k e f m • /11/ 1 " H3 /14/ cneAyeT BenH4HHa HanpRmeHHOCTH nonR Ef B 3neKTpOMarHHT
rne ã kijf - HenHHe~HaR KOHCTaHTa CMeWHBaHHR noneü. /IlHAeKc k no I • HOM CHrHane:m ] 

nR E CBRaaH c HanpasneHHeM nonRpHaa4HH H nOKa He $HKCHpOBaH. \1 i (f - f 2)e 
B paCCMaTpHBaeMOM cnY4ae 1- e

1 
_ 

/16/Ee == h f m 1 ----(f - f ) f 1 T xx == - 8"e E S o 6XP il [(á) g + n) t + (- k ± k ) z ] • /12/2 o 1 21 + e 
2 3 



2. npe06pasoBaHHe 3fleKTpoMarHHTHoH BOflH~ B rpaBHTa~HOHHY~, 
T.e. reHepHpOBaHHe rpaBHTaUHoHHoH BOflH~. 

rpaHH4H~e YCflOBH~: 

E(z .. 0) - Eo' h(z = 0 = h f = O. 

BenH4HHa aMnnHTYA~ rpaBHTa~HoHHoH BOflH~ Ha B~xoAe HsnY4aTefl~ 6y
AeT pasHa 

<r 1- I'2)f 

h 	 .. E m 1 - e 117/ 
o 	 0 2 (r _r ) ( 


1 + e 1 2 


npOH3BeAeM o~eHKY aMnflHTYA~ rpaBHTa~HOHHOH BOflH~ h nPH cne
AYIOO.IHX npeAeflbH~X npeAnonOlKeHH~X: B Ka4eCTBe "BOflHOBOAi3" npHMeM 
nnaCTHH~ HHo6aTa flHTH~; e: 10 7 ; ( :: 30; AonYCTHMa.A Ae4>opMa~H~ 
KpHCTaflfla So :: 10-2; G '" 6,67'10-8 ; c 3-10 10 ; Eo ::: 10 5 ; 4a
CTOT~ SOflH (U l' (U 2 H 1) npHMeM OAHoro nop~AKa - 10 8; aKTHBHa~ AnH
Ha npe06paSOBaHHR BOflH f - 10A:II 6· 10 3 _ Bce BeflH4HHbi AaH~ B CH
CTeMe CrC3. npH HcnOflb30BaHHH 3THX AaHH~x H3 4>opMyn~ 1171 nOflY
4HM aMnnHTYAY H3flY4aeMoH rpaBHTa~HoHHolii BOflHbI h '" 1 0 -32. 4TO CO
OTBeTcTByeT nOTOKY 

22h 3 12 -2-1to Z '8 
(U c =3'10- 3pr.CM .C 

3217G 

anR o~eHKH noporoBoH M~HOCTH rpaBHTa~HoHHoH BOflH~, perHCTpH
PyeMoH AaHH~M MeTOAOM, npHMeM MHHHMaflbHO AeTeKTHpyeM~H 3fleKTpo
MarHHTH~H CHrHan - 10- 19 3pr, T.e. CHrHan C Hanp~lKeHHocTb~ no
n~ E 0 ::I 10-9 CrC3. B 3TOM cflY4ae H3 1161 HaxoAHM noporOBYIO Be
nH4HHY aMnnHTYA~ rpaBHTa~HoHHoH BOflH~ h 'lII. 10- 14, 

H3 nonY4eHH~X npeAeflbH~X o~eHOK BHAHO, 4TO TpexBoflHoBOH He
flHHeHH~H napaMeTpH4ecKHH npo~ecc Ha MaKpOOC~Hfln.ATOpaX MOlKeT o6ec
ne4HTb cpaBHHTenbHO B~COKHH YPOBeHb rpaBHTa~HOHHoro nOTOKa. An~ 

npHeMa lKe rpaBHTa~HoHHoH BOflH~ AaHHblH MeTOA cna60 4YBCTBHTefleH 
IsaMeTHM, oAHaKo, 4TO 4YBCTBHTeflbHOCTb MOlKHO YflY4WHTb, nOAH~B 
4acToTY rpaBHTaUHoHHolii BOflH~ B onTH4ecKHH AHana30H, 4TO cfleAyeT 
HS CTPYKTYPbl K034>4>H~HeHTa m 11. 
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IIHcapeBa C. A. • PI 3-86-S16 
npeo6paSOBaHHe sneKTpoMarHHTHoA H rpaBHTaqHOHHoA 
BOnK Ha rHnepSBYKe 

PaccMOTpeH TpeXBOnHoBoA napaMeTPHqecKHA npo~ecc npe06pasoBa
HHK 9neKTpoMarHHTHoA H rpaBHT~oHHoA BMH B CBq-AHanasoHe Ha 
KMe~cK c rHnepSBYKOBOA qaCTOTOA MaKPOOC~TOpax. nOK4
SaKO, ~o 9THM MeToAoM MOKRO nOnyqHTb rpaBHT~O~ nOTOK nq
PJI'AKa )0-12 9pr'CM-2.c-1, OAHaKO qyBCTBH'1'MbHOCTb npHeMa rpa
BHT~OHHOA BOnRW AaK~ MeTOAOM HeSHa~TenbHa. 

pa60Ta ~nonHeHa B na60paTopHH BW~cnHTMbHOA TeXHHKH 
H aBTOMaTH9~H OHHH. 

Coo6BleBBe OOJ.e.wmelDloro IDICmryra JlAepHIIIX HccneaoBaHHi• .llyfiHa 1986 

llepeBoA O.C.BHHOrpaAoBoA 

Pisareva S.A. 	 P13-86-S16 
Transformation of Electromagnetic and Gravitational 
Waves on a Hypersonic Wave 

The three-waveparametric process of transformation of elect
romagnetic and gravitational waves in the VHF range on macro
oscillators with hypersonic oscillations is analysed. The tech
nique is shown to allow a gravitational flux of the order of 
10- 12 erg cm-2s- I ,but reception sensitivity to the gravitational 
wave is very low in this case. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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