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\1~':'9~~eh~eHtlb~H: .HHCTHTYT RJJ.epHbIX H~C,n:ep;OB~Uui JlYPf;\a. 1986.
 

B coo6~eH~~ /1/ OTMe4anaCb B03MO~HOCTb np~eMa rpaB~Ta4~OHHO~ 
aorn-u B AByxBonHoBoM napaMeTp~4eCKOM np04ec~e B nnauapuoa BonHO-' 
BOAe c reOMeTp~4eCK~M rO$p~ppBaH~eM honepe4H~X pa3MepOB. B Ha
CTo~~e~ pa60Te 3TOT cnoco6 ~cnonb3yeTc~ An~ cnY4a~ BonHoBoAa 
c 3neKTpoonT~4ecK~M MOAyn~poBaH~eM napaMeTPOB / 2/. CxeMa np~eMa 
~306pa~eHa Ha p~CYHKe, rAe h - naAa~~a~ rapMOH~4eCKa~ rpaB~Ta

4~~HHa~ BonHa c 4acToTo~ w1 ; E - 3neKTpOMarH~THa~ BonHa c 4aCTO
TO~ w2 J ~HAY4~pyeMa~ rpaB~Ta4~OHHO~ BonHO~; C3 - C~CTeMa ~neKT

pOAOB c nep~OAOM A ~ BonHOBblM BeKTopOM k 0= 277 / A ;. E 1 - nOCTO~H

Hoe 3neKTp~4eCKoe none, HanpaBneHHoe BAonb oc~ X ~ np~6n~~eHHo 

MOAyn~poBaHHoe no 3aKOHY 

E 1 = E 10 (Í + cos k o z) •. /1/ 

np~MeM, 4TO rpaB~Ta4~OHHa~ BonHa 3aAaeTC~ KOMnOHeHTaM~ 

• 1 i (w 1 t - k 1z ) 
h D = h = - h = ·,-h e + K c /2/'K t, xx yy 2 • • 

rAe aonao aoà BeKTOp k 1 ::; w / c . C - CKOpOCTb CBeTa B BaKYYMe. 1 

/E 

" 
~ 

<fIpHHIJ,HllHaJlbHaH cxeaa ner exropa rpaBI1TaIJ,HOHHOH ao.nnsr 
B CBlJ.-p,Hana30He Ha OCHOBe 3J1eKTpHl.J.eCKH "rocPPHpoBaH

~,.. ' '. " uor-o " BOJIHOBop,a. C3 - CHCTeMa arrex'rpono a ; E 1 - no

CTORHHoe none "rocPPHpoBaHHH".
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rpaBHTa4HOHHaR BOnHa; Ae$OpMHPYR BOnHOSoA, ~HAY4HPyeT B HeM 
i 17QH~ 10 ú.l hHenHHe~HYIO nonRpH3a4HIO 3, c. 15; 4/:	 dE 

/9/
âz c{€p 1 = H ijk f E j S k f ,	 / 3/ 

rAe Hijkf - TeH30p 3neKTpOCTPHK4HH; Skf - TeH30p Ae$OpMa4HH_ H npH rpaHH4HOM ycnoBHH E(~. f) O HMeeT peweHHe 
OYAeM c4HTaTb Aanee, 4TO OCH ~OOPA~HaT COBMe~eH~ c KpHCTanno

rpa$H4eCKHMH OCRMH H KOMnOHeHTa TeH30pa H i xxx = H HMeeT MaKCH l' ·E 17QHE lO ú.lh(z _ 't).j	 

/10/
ManbHoe 3Ha4eHHe. Ae$OpMa4HR BonHOBOAa Skf = ahkf. npH ycnoB~H, c Vf 
4TO Ton~HHa BonHOBOAa 8 YAOBneTBopReT ycnoBHIO ·nepBOrO pe30HaHca 
ynpyrHx Kone6aHH~ c 4acToTo~ rpaBHTa4HoHHo~ BOflHW, K03$$H4HeHT	 CAenaeM 04eHKY MO~HOCTH rpaBVlTa4HoHHo~ aonua , KOTopaR MO>KeT~:
 
nponOP4HOHanbHOCTH a :: Q, rAe Q - A06pOTHOCTb MexaHH4eCKHX KO 6blTb 3aperHCTpHpOBaHa 1-13nO>KeHHbIM MeTOAOM. npHMeM AnR BOIlHOBOAa 
ne6aHHk1.' H3 HI-106aTa nHTHR H:: 5- 106

; Q :: 1O~ ; ( = 30; norte MOAynR4HH
46npH 3THX ycnoBHRX /3/ npHMeT BHA /HHAeKc~ onycKaeM/: E 10 =10 CrC3; paõovaa AnHHa AeTeKTopa nopanxa f - 10 A:: ·10 3CM. 

npHMeM TaK>Ke, 4TO MHHHManbH~~ nOToK 3neKTpOMarHHTHoro CHrHana, 
HQE 10 h perHcTpHpyeMoro B CB4-AHana30He, COCTaBnReT - 10- 19 3pr.c- 1,p 

4 
expi[cu 

1 
t + (--k 

1
± k o ) z] ,+ K.C. /4/ T.e. HanpR>KeHHOCTb nonR B CHrHane - 10- W CrC3. 

npH 3THX npeAnOnO>KeHHRX noporoBaR BenH4HHa h COCTaBHT: 
nonRpH3a4HR P reHepHpyeT B BonHOBOAe 3neKTpoMarHHTHYlO BonHY: c 3 2 h 2w_~	 oz 

1 i (m 2 t + k 2 z)	 h ~ 2-10 • 4TO cooTBeTcTByeT nOToKY t 1 
/5/E = - E (z , t ) e + K. c o,	 32170 

2 
rne eonaoeoü BeKTOp k2 = m2n/c: n - 3$$eKTHBHw~ nOKa3aTenb npe- = 3.10-6 3pr.cM-2 c- 1• 

nOMneHHR BOJ1HOBOAa. nOA4epKHeM, 4TO AaHHaR 4YBCTBHTenbHOCTb npHeMa MO>KeT 6~Tb 

ynY4weHa nyTeM nponYCKaHHR rpaBHTa4HoHHo~ BonHbl nocneAOBaTenbHo
Ha CTPYKTYPW /4/ H' /5/ BHAHO, KaK CBR3aH~ 4aCToT~ H BonHOBwe 4epe3 HeCKonbKO HAeHTH4H~X AeTeKTopOB ~ nOAa4H CHrHanOB Ha 06~ylO 

sexropu eonu: cxeMY $a30Boro COBnaAeHHR. 

ml= (iJ2= w: ±-k • /6/ 4YBcTBHTenbHocTb MO>KeT 6~Tb TaK>Ke YBenH4eHa npH YCHneHHH CHrrk 2=-·k 1 o 
HanbHo~ aonHbl HenocpeACTBeHHO B BonHOBOAe c K03$$H4HeHToM YCH

3TH CooTHoweH~R RsnRIOTCR ycnoBHRMH BonHoaoro CHHXpOHH3Ma. neHHR r > O. B 3TOM cnY4ae ypaBHeHHe /9/ H~blpa>KeHHe AnR noporo
nó nYTH B3aHMOAe~CTBHR rpasHTa4HOHHaR BonHa npaKTH4eCKH no

BO~ BenH4HH~ h HMelOT COOTBeTCTBeHHO BHA: 
CTORHHa no aMnnHTYAe. 3BO.n104~IR nona onacaaaer ca OAHOMepHblM aon

HOBWM ypaBHeHHeM MaKCBenna: dE i17QHE"1O mh E ?V-:;- '-1 f
+rE == h e 

2 a2 cJ7' 17QUE lOw r'a2 
E e a E 417 p	 

dz 

/7/
~. at 2 c 2 at 2~	 V13 npHseAeHHblX peayns r a ro s BHAHO, 4TO AByxBonHoso~ napaxerpa

4eCKH~ np04ecc B nnaHapHOM 3neKTpoonTH4ecKH MOAynHpoBaHHOM Bon
nOcne nOAcT8HOBKH /4/ H /5/ B /7/ H YKop04eHHR no.nY4HM: HOBOAe MO>KeT oõecnevar s AOCTaT04HO BblCOKYIO 4YBCTBHTenbHOCTb Ae

TeKTHpOBaHHR rpaBHTa4HoHHo~ BonHbl B CB4-AHana30He. Pa3YMeeTCR,
aE	 i 17QHElO ú.l h i· 6k· zL aE e	 /8/ AnA CTporo~ 4HcneHHO~ 04eHKH 4YBCTBHTenbHOCTH AaHHoro AeTeKTOp~ 

'l.az c at cJ(	 cneAyeT npoaHanH3HpoBaTb YPOBeHb WYMOB ao Bcex Y3nax np~eMHVlKa 

H yt04HI-1Tb AonYCTHMoe 3Ha4eHHe nona MOAynR4HH E o 1-1 BeI1H4HHY Ao6* B cnyuae YCTaHoBHBwerocR xorepearuoro npouecca (L'1k;: k +k o 1-k2 ::: O) POTHOCTH Q".~
 YKop04eHHoe ypaBHeHHe npHHHMaeT BHA 

'w
t..: 

1 

llV1TEPATYPA*	 ~3gech Mbl He yqna B03My~eHHe ~a3w, npHBHOCHMoe 3BYKOBOH Bon-
HOH, C~HTaH ero MaITWM. llPH Heo6xogHMOCTH ORO Mo~eT 6blTb CTporo 1. AKHWHH n.r. H AP. OV1~V1, 1~-85-968, Ay6Ha, 1985. 
YQTeHO nYTeM BBegeHHH ypaBHeH~H gnH 3BYKa. 2. flPHB A. Kaa-rro aaa 3neKTpOHIIlKa. IICOB. paAHo", M., 1980, c. 422. 
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3. 	 HenHHeHH~e aKYCT03neKTpOHH~e YCTpoHcT8a H HX npHMeHeHHe. 
"PaAHo H C8R3b"(noA peA. B.C. 6oHAapeHKo), M.• 1985. 

• 

PYKonHCb 	 nocTynHna B H3AaTenbCKHH OTAen 
23 H~nR 1986 rOAa. 
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fiHcapeBa C.A. PI3-86-SI1 
06 OAHOM cnoco6e npHeMa rpaBHT~oHHOA BonH~ 
c HcnOnb30BaHHeM 3neKTpOOnTHQeCXH MOAYnHpOBaHHOrO 
nnaHapHoro BonHoBoAa 

PaCCMaTpHBaeTcs MeTOA npHeNa rpaBHT~oHHOA B~ nyTeM 
TPaHC~PM~ ee B 3nexTpoMarHHTHym BonHY c nOMo~ nnaHapaoro 
BonHoBoAa, "rOlj}p:ltPOBaHHOrO" BHemHHM nepHoAHqeCKHM nOCTOSHHI>DJ 
sneXTpHqeCKHM noneM. DoxasaHo, qTO 3THM MeToAoM MOZHO HaA~O 
saperHcTpHpoBaTb rapMOHHqecxym rpaBHT~HoHHym BanBY B CBq-AHa
naSOHe ManoA M~OCTH. 

Pa60Ta B~onHeHa B na6opaTopHH B~qacnHTenbHoA TeXHHKH 
H aBToMaTH3~H. 

Coo6WeHJIe oo...eJl)IIleHJIOTO HHCl'Bl'Y1'a JlAepHlalX 1ICC1lep;oaaHHii. JlyfiHa 1986 

nepeBOA O.C.BHHOrpaAOBoA 

Pisareva S.A. PI3-86-St1 
On a Gravitational Wave Reception Technique 
Using a Planar Waveguide with Electro-Optical 
Modulation 

Reception of a gravitational wave by transforming it into 
an electromagnetic wave with the help of a planar waveguide, 
i'crimped" by the external periodic constant electric field is 
analysed. The technique is swown to allow reliable detection 
of a harmonic gravitational wave in the low-power VHF range. 

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

Communication of the Joint Institute for Nuclear Research. Dobna 1986 


