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BBe.rreHl1e 

.lleTeKTl1pDBaIDIe rpaB11.TaIUIOHHbIX BD..iIH aTHOCMTCH K O,n;H::l1'I H3 

Ba1KHblX npOÓJIeM COBpeMeHHOM 3KCnepI1MeHTaJI:bH01I ~H3HK~1. S nOCJIe,n;

Hee BpeMH B' 8TOr! OÓJIaCTI1 HaMeT11JICH OlIWTvlilTbIÜ rrporpecc , CB.H3aHHbIii 

C I1CrrOJI:b30BaHlleM TeXHMKH BHCDKOCTa6MJI:bflli~ JIa30pOE B rpaBHTa~

OHH1IXaHTeHHax aa OCHOEe HHTeI4epoMeTp013. TaI\, 13 cxouax ,IJ;eTeK

Tl1pOBaHHH rpaBl1TaLU10HHblX BOJIH Ha CB060,IJ;HHX MaCCaX - 3epKaJIax 

llJIaHl1pyeTCH ,n;DCT}WeHll8 ~YBCTBllTeJI:bHOCTll no OTHOCllTeJI:bHOM ,n;e~Dp

MaU.HI1 .6e/t :: IO-~I /1/ . Onpe,n;8JIeHHHe nepcnexraan no ,JWJI:bHeÜllleMY 

nOBHlllelllliO qyBcTBl1TeJI:bHOCTll rpaBHTaIJ;HOHHUX aHToHH CM3blBaJqTCH c 

ycnexaim no "CiKaT:l'IIO" .nasepacr'o CB8TOBoro n3JI'j'I8HHH /2/ . llapan

JIeJI:bHO 8Tl1M paoorax no rpaBl1TaUMOHHblI;í ,n;8TGl':Topart. ycneunro pa3B:H

BaeTC.H HOBHtÍ MeTO,IJ; npaexa rpaBl'lTaWIOHHhIX BOJIH, ocnosanaaü na 

aKycToOrrTl1~eCKOM 8~eKTe /3,4/ . CYT:b M8TO,IJ;a 3aK~~a8TCH B 113

MeHeHHH Wa3H CBeTOBOR BOJIHH, rrpoxo~mell ~epe3 ,n;e@oprvrnpoBaHHoe 

rpaBl1TaqHOHHOÜ BOJIHoli OnTl1~eCKl1 rrp03pa~HDe TeJIO. rrepBOHa~aJI:bHO 

!lleTO,n; aKYCTOOnTl1~eCKDro ,n;eTeKTl1p013aHllíI~lViaJIbIX .u;eÇí;JopMalJ,HÜ Ól1JI 

pa3Bl1T B BOJIOKOHHO-OTITll~eCKIDC rrpl18f.JHHEax 3BYlca /5,6/. TIpl'IMeHH

TeJIbHO K ,IJ;eTeKTl1pOBaHllID rpaBl1TauHOHHUX BOJili 3TOT cnocoó no,IJ;poó

HO paccMaTpHBaeTCH B /3,4,7,8/ 

B ,IJ;aHHOH pa6oT8 npe,IJ;JIaraeTCH rpaBllTalJ,I1DIlliaH aHTeHHa, OCHD

BaHHaR Ha I1CnOJID30BaHllM aKycToorrTfl~ecKoro 3WI~KTa. OCHOBHill~ 3JI€

MeHTOM aHTeHHH HBJIHeTcH BHCOKO,IJ;OÓpDTHbl~,OnTI1~eCKI1 rrpD3pa~ 

KpHCTaJIJI, BKJJIO~eHHIDi B cxsvy JIa38pHOro llHTep<~epOMeTpa. TaKaR 

aHTeHHa xapaKTep113yeTcfl BHCOKOH paCqeTHOM qyBcTBllTeJI:bHOCT:bID K 

Y3KOnDJIOCHoMy rpaBllTannDHHOr~ 113~eHI1ID. 

i~1CÁ~~;,Il-H V,HCTL'lyr=
f.U1~}J!iu>lX flr r .'J!~llOBaUI!
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A!<YCTOOUTRg8CKHij aWW8RT B KPnCTa~ax 

~ ~rn8rO nOHHMaHHR WHaH~eOROU cymaooTH pa60TH rpaBHTa

IJ;HOHHOfi aHT8HIIH paCCMOTpHM CHa~JIa aItYOTOOnTH~eOIm~t al)IJeI(T, B03

IDU<8IOmIDt B ItpnCTaJIJJaX. I1pH ,I48~OpMaIJ;W! Iq>nCTaJIJIa ero nOltaSaT8JID 

rrpe~OM~eHUfl HSMeHH8T~ Ha Be~~ /9/ 
3 

-{ 3 
Li h i.' :: - :2 n L fij~l E. ~t (I)

j K i-, 
rne n - ycpe.nHeHHIDí rrORa~aTe~b rrpe~m.meHIDI; Jl.j j.( e - aRYCTD

orrTH~eCRHe R03~HUHeHT~; ~te- .newopMa~ KpHCTa~a ~Qnb Ha

npaszeaaa K , e; tdl - RSMeHeHHe rrOKaSaTeJIH rrpMOM~eHIDl ~OJIb 
aarrpaaaeaaa L , j ; L , j , K , ~ = 1,2,3. YlfRTHBaH C;aMMeTpmo 

fLj ~ ~ = 2~ e~ j ,WOpMyJIY (1) MOJlUIO aanacars B ÓOJIee npocroã 

M8TpH'tllIOH WOIUe: 
6 

l -> (2 ) ~nm= -"2 n.:...--> fml1 En, 
h=i
 

r.ne m, n = I 6.
 

CBeT, rrporryIIlelilihill xepea ,IJ;eÇPoprvm:ponaIIHI:lli KpllCTBJIJI, acnaru

saer .non9JIHRTeJThHblH casar Ylfi:1.TblBaH TaIOlte 1l3MeHeHHe~Sbl ..14>. 
JmHe:ãHbtx pasaepoa Iq>HcTaJ11Ia, oõmee BblpaJIteHHe ,ItJUI ~ l.f SammI9M 

B BB,Ite 

L'> lfWl = 2.'iT (Lll'"'.",. L + LI L", .n ) = 
í\ . 6 (3) 

= 2ar r.. J. L'h3 L f"'h E"+ ilL",,' n).
À \ 2 h= { 

I1sMeHelme casara clJasbl CBeTOBOM BOJIHbl IJ. tpW\ ,ItaeT HH(l)opMaIJ,lUJ o ,IJ;e

clJo~ En Iq>HCTaJIJIa. HaJmtme TaROit BOSMOJK.HOCTl1 06YCJIOBWIO 

nmpOKoe rrp:HMeHeHHe aKyCTOOIlTR'leCKOrO aclJclJeKTa ,ItJISI onpe,neJIeIDUl 

creneHH BHemHHX Bo~enCTBliK /10,11/ • 

rnaBBTailHQHHHH axYCTQOUTI3eCKHI ne;eKTop 

)icnOJIbsYJl rpamITaD;RoHHyIO BOJIHY B KaqeCTBe nepllO,ItlfllecKoft 

BH9mHeti cwm, .Ite4!oPMHPY1Omeft KpHCTaJIJI, MOJtHO, HSMepsm ...óLPcBero

2 

BOM BO~, onpe,IJ;8JlliTb aareaczaaoczs rpanaranacaac-uoanonor o no

TORa. CrrOCOÓHOCTb HaRa~aTb sHeprnro Y BHCORO,IJ;OÓpOTHHX KpnCTa~

~OB YBeJlli~BaeT ~CTBnT8~HOCTb COOTBeTCTBeHHO B ~ pas, r,IJ;e 

~ - MeXaHR~eCRaH Ko~e6aTe~Haa ,IJ;OÓPOTHOCTb. B aTOM CMHc~e 
BeCbMa nepcrreKTHBHHMH HB~TCH rnnep,IJ;OÔpOTHHe KpnCTaJ11IH npH HHS

KHX TeMITepaTypax /12/. HCIlo~bSOBaHije BHCOKO,IJ;OÓPOTHblX KPncTa~oB 

CYJK8eT IIOJIOCY IIpHeMa rpaBRT8UHoHHo:ít nozaa, ~TO O'IeHb BHrO,IJ;HO ,IJ;JllI 

opraHHsa~ ,IJ;eTeRTOpa Ha YSKOrrOJIOCHHH HCTO~ ~aóopaTopHoro n~ 

eCTBCTBeHHoro rrpoHcx~e.HRH. 

IIpe;IUIo~OJ1UIM, aanpzxep , ~TO KPHcTaJIJI sapeaaa B,IJ;O~b OCR Z 

(00I) (,IJ;JllI Si O
2 

, Af 0-3B STOM aanpaaaeaaa MaRCHMMbHaJI CKO
z 

POCTb SBYKa 11 MHIDIMaJIbHO 8I'O aaryxaaae) . raóapHTHblH pasxep KpHC

Ta~ B STOM aanpaaaeaaa ,7.I;OJDKeH COOTBeTCTBOBaTb peSOHaHCHnMY 

yc~om1ID d = 2~'wV3~ 2S - 1 ,r,IJ;e ~b- CKOpOCTb SBYRa 

B,IJ;O~b OCH Z , úJ- KpyrOBaH 
2
~aCTOTa BHelIIHei-Í CWIH, S - HOMep 

rapMOHnKH. I1asepHoe ns~eHHe pacnpOCTpaHH8TCH B BemeCTBe Kpnc

TaJ11Ia nepneanaxynapao nanpaaneaao ,IJ;efiCTBIDI BHelIIHeÍÍ Cl1J.[1~: B STOM 

~ae C,IJ;BHr waSbl CBeTOBOll BDHHbl SanRllieTCH B B~e 

2aT ( I L.3 C . L)
ID. LÇ= 1\ -"2 n f 13 c..3 + h Ll. (4) 

Y~RTblBaJI MeXBffRqecKYIO ,IJ;OÓpOTHOCTb -c=; R TOT waRT, ~TO Ilanepe~
Hble paSMepbl RpHCTa~a peSOHaHCHO He M3MeHHIDTCH, WOpMy~ (4) MOE

HO sanacars B B1I,lI;e (CM. npWIOJKeHHe I) 

rr 3L o Qh' (5)1 slnuJtf,.ln:::-~·-h -r À 2 J 13 , 

h - õaapaaaepaaa aMIIJ1JdTy;na rpaBHTaIJ;l:IOHHo1í BOJIllli. 

ECJlli RpHCTaJ11I rrOMeCTHTb B O,IJ;HO HS rr~e~ IDITePlJepoMeTpa Ma

xa-Ileanepa, lliiTeIXI>8peHIU10HHaJI sapraaa MCOOTblBaeT nepRO,IJ;H~8CRHe 

KOJIe6aHRH C qaCTOTOíí KaneÓaHRH RpHCT~. 

Onpe,IJ;eJrnM rsneps aMllJlliTy:IJ.Y rpaBRTB.IU10HH01í: BO.JI.H1l h , CDOT

BeTCTBYDmyID ~~M ,IJ;eTeRTOpa n ~CTBHTe~bHoro TpaRTa •.~YBCTBn

3 



TeJIbHOCTb ,n;eT8ICTOpa na BhIC8!CO,n;OÓp8THHX ICpl1CT8JIJIaX orpaaavasacrca 

TeIIJIDBhIM1'l 6pOYHOBCKI1Ml1 mYMaMl1 /13/ 

f' _ ~X'l" _ 1 \ ~ 
t=.Oí- cr- dY'~2' (6) 

r;rr,8 k' - nOC'PDHHHaH J3DJIbIJ;rv'laHa; T - TeMTIep8Typa ,neTeKTopa; M 

Macca .n;eT8KT8pa; ()J - C06cTB8HHaH 'l8CTOTa KOJIeÓalilln IqJMcTaJIJIa.' 

COBTI~aro~aH c 'laCTOTD~ rpaBliTanrroHHOH BOJIHH. YqnTHBaH ;rr,OÓPOTHOCTb 

KpMCTaJIJIa, TIDJIY'!l1M TIp8,neJIbI1YID ,n;eg)opMaIJ;HIO OT rpaBMTaIJ;MOHHoi:! BOJIHhI, 

KOTopaH crrocoóHa c yqeToM HaKOTIJIeHRH npeBhIcMTb t: :
OT 

(7)Eo~ ~.:o Q~ ·V~!~ 

V 
( CM, rrpMJID

p •• eVI/\ ..... 

JKeID1e I) 

BeJIMlffiHa hz. ...... , cooTBeTCTBYIDIllaH ~ .." , MNreeT BM
 

h "-' 2, LIKT 
~p .TeVllt. - Qd I'I[W2 • 

E8) 

,1.I..Jm o.u;eHKM h~r 'Tel-'lJ\ npl111eM CJle,JJ;yIDlllHe uapaaerpa: BeIlleCTBO Al103 

(campMp);. Q= 1010; 1';1 = I xr ; CU = 107 
pazt/c; T = I K; d = lO-2M• 

Ms (8) HaxO,TI;MM hlp Te\'l1\.=- 1,5' 10--26, 
'lTD COOTB8-TCTByeT aeza

xaae MOII.U!OCTI1 rpaBHTaU;HoHHoM BOJllIhl (CM. np. I}. Rp.TeVlIl~ 
= 8 y b · I O- G apr.c~l~ c-I 

Orrpe,JJ;eJIHM 113MepHTeJIbHU8 B03MOJKHOCTM ,JJ;8TeKTopa. rrp8,JJ;e~bHo. 

liSMepIDv'lW1: C,JJ;BMr ~a3 cBeToBoí1 BOJIHbl B MHTep<IJepoMeTpe, B KOTOpOM 

O,JJ;HO TIJIe'lO .ffBJJiI8 TCH li3M8pl1T8JIblillM , a ,JJ;pyroe - TIaCCHBfillM, orrpe,JJ;e

/14/
JIfIeTCH MS Bhrp32KeHYJfi 

L'.ljJ ~ 2·V'vi v" j 
(9)

~ p/\ 
aCXO~ li3 (9) M (5) MO*HD TIO~HTb TIOpOroByro aMilJlHTYAY rpaBliTa


I.J;ROHHOll BOJIHhI:
 

h =~í\\~._1 (10)
 
2{)U3M,jI ~~ h3 ?t3QlJ
 

4

Ec.JIH MHTep<IJ8pO:M8Tp illv'le8T paBH1I8 TIO OTITM1I8CKDM ,nJIMH8 IIJI8'l11, TO 

OTIp8,JJ;8JIH:8TCH TIDJIOCOH 'laCTOT ClirHaJIa DT .n.8T8KTopa. MCTIOJIb3YH rra

panarpa À = IO~6\v'\; Ll'~ = 1,6.10-4 I'u; ~ = 1/2; P/\ =- 10-2 
BT; 

BeIll8CTBO - A·e 2.0 (caTI(tlMp); h) ql~ = 0,22; Q= 1010; L = 10 M,
3 

TIOJIY'!l1M hlf'. ~vU= 3,4,10-27, 
'lTG COOTBeTcTByeT MOIllHOCTM rpasnra

I.J;HOHHOH BOJIHH Prp.U3M.= 4.10-3 apr.c~. c. 

rpaBl::lTallllOfIHO-BOJIHOBOM n8T8KTop B Blm8 nnaCTI1HKl1 

c OTITI1'leCKOll JIHHl18H sarrepgKI1 

fpaBliTaUl1DHHHH .n;8TeKTop BhITIOJIH8H B B~me li3B8éTHOil JIMHHH 3a

,JJ;8p*Kl1 aKycTI1'leCI~ Cl1rHaJIOB /15/ (plic.I). ~yq JIaS8pa BXO,JJ;HT ~e

p8S "oKHo"-I ~ CRaf:lliPY8T TIO,l]; yrJIOM TIOJ!Horo BHYTp8HHero OTp32KeHIDI, 

BhIXO,IVI 'lep83 "oKHo"-2. I'eoaerpasrecxne CBoMcTBa l1 (ll11311'leCKM8 YCJIO

BIDI pa60ThI TIJIaCTI1HKM onacaas B rrpI-LJIOJKeHM8 Il) . CymecTByeT BOSMQjRHOCTb 

TIOBHlli8HIDI '!YBCTBRT8JIbHOCTli rpaBI1TaUMOHHoH aHTeHHhI l1 ynpnIll8Illtff ee 

OTITMtI8CKOM cxeaa, )J,.mI aroro H80dxo,JJ;ltlMG TDJlIlll1Hy TIJIaCTI1HKl1 BhI6paTb 

c ytIeTOM ycnOBRfl 

d - ~ 2 TI U30 
- 2 # unW 

T.e. TIO,JJ;'!HHHTb peSOHaHCHOMY YCJIOBHID BT8pOH rapMOHl1Kl1. ITpl1 aTOM 

8IIlOphI ,JJ;8epOpMaIUlli B,JJ;OJIb pasxepa d 6ynYT I1M8Tb BM,!(,RaR na pac, G. 

ITpOnyCRaH CBeT 'l8peS TIJIaCTl1HKY, MhI nDJ1Y~J, 'lTO CBeT B TIep

BOM ]I TpeTb8M 'laCTI1 nnaCTI1HKM HM88T o,JJ;MH 3HaK ~SOBoro c,JJ;BRra, 

a BO BTOpOH - rrpOTHBOTIOJIO)KHI:lli. ITOCJI8 TIPOX02i\Il;8HHH cBeToBOÍÍ ~ 

c "OTpl1UaTeJIbHHM" <PaSOBhIM .c,JJ;Bl1rOM MHT8I48pl1pyeT co cBeTOM, y 
xoroporo 3TOT casar - "IIOJIDJKRT8JlbHhIJfi". .D.JIH TIOBhIIlleH.Rfl tIYBcTBliTeJIb

HOCTH cseaa MH<pOpMa:u;ID1 OT I1HT8ppepeHIJ;l10HHOH ltaPTMHhI-Ha "ORHO" 

BHXo~a ~a H806xo)l;HMo HaHeCTH rrpospa'lHYID ,JJ;JIH I1s~eHl1H fiX8HKY 

TO.nnumoi1: À /2, KOTOpaí! casaraer , aarrpaaep, 'laCTb JIY1Ia c UOJIo

!UlTeJI:blW.M <PaSPBl:lM C,1l;BHl'OM .Ha jf/2 OTHOCIdT8JIDHO tIaCTI1 JIy'Ia c OT

pm:J;aTeJl:&HliM lÍl8S0BIDJI C,JJ;BHI'OM. ITpE. 3TOM YCJIOBIDI tIyBCTBHT8JIhHOCTb 

C'beMa mI<,popMamm -orpaHl-1lmBaeTCH BhIpaJKeIDIeM 

-5 
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no.n;CTaBJ1.ffJI M = I KI'; Q = 10 d = O,OI Mi '-'\...I/,\ = 107c -I ;CIQJJ;a 10; 

rro.n;Y'trnM 6 3$ .= 0,25'10-22 r-,,f. ECJm aa .n;eTeRTOp nanaer rpanara

UllOHHaJI BOJIRa c IIJIOTHOCT:ólO aaepraa W = 7, 10-2 8P~ = 7. io-5 ~, 
CM"" C C 

TO aaepraa, noroiomeaaaa ,IJ;eTeRTOpOM, paaaa
 

E = 0,25' 10-22 '7'10-5·8· 103 = 1,4 . 10-23 )])K.
 

llpMQ?KeHl1e li 11' 
~~,

a) r.eoMeTpM rpaBl1TaID10HHOrO JleT8KTopa 

~eTeRTOp rrpe.n;cTaBnHeT COdOM rrpRMoyro~HY!O nnacTHHKY c radapHT

Hl:lM:H. paaxepaaa (pac .L) a, a + S: .Ha TOJllIUUlY IIJIaCTHHKl1 HaJIa


raorca peaoaaacaoe YCJIOB1'le d = 3/2 ::23"""~-3B.• .J1Y'I Jiaaepa BXo

.n;HT B ~CTHHKY xepea "oKHoll-I, rrpOXO.n;HT TeJIO naacraaxa, orpa


JKaHC:ó non yrJIOM ncaaor o mryTpeHHero crpazeaaa H BWCO.n;FIT B lI oKHo"- 2 .
 

reOMeTpH.li nJIaCTHHli BudpaHa ~JI.li OdeCIl8'IeHHa .n;OCTaTO~O dO~lliOH
 

.n;JI}lliH OTITH'I8CR~rO nyTH CBeTa B RpHCTaJIJIe H Ha coodp~eHHH rrpo

CTOTU H~rOTOBJIeHH.li. ,Ii,JmHa OnTH'IeCR~rO rryrn onpeneaaerca FIa BU

paJl8HIDI 

L=2fi'o N, 
-, (1) 

r.n;8 ~ - ROJIH'IeCTBO qHKJ!OB CRaHHpOBaREH CB8TOBoro ~a, JvI 
onpeneaaerca H3 COOTHOllieHIDI 

Q
N -:: f2d . (2 ) 

CJIe.n; OBaTeJIDH O, :2 

L = 20 (3)
d · 

Harrpaaep , n:pH Cf = 0,22, d = 0,01 M, L 19 M. 

d) Yg8T nacxolillMocTH JIéla8pHOro H3JIYq8HM 

(f' 
·Pacxo.n;mJJOCTD JIaaepHOro Ha.nyq8HIDI CYIIleCTB8HHO BJIH.lieT aa TIpOXOJK


.n;8HEe CB8Ta B nnaCTIDIK8. Orpaaasasaacs TOJIDRO .n;R!WaKWiOHHO:t! li.
 
'I 

yrJIOB(}i! paCXD,l\l!M(}CTLD zasepa t ~ I,22 .:J... ' rne d , - BXO,l\

HOR .n;HaM8Tp JIaaepHOro Ha~eHR.li, rro.nyqID~ MaRCMMaJI:óHY!O .n;~Hy
 

rrpox~eHR.li CB8Ta d8a nOTep:b Ha oTpa~eHEe:
 

d 2 
~ 1

L :: 8 1 22 -X- (4) 
) 

TIpH YCJIOBHH d = 1/2 d 
Hanpzsep , TIpH d= 10-2 M, À = 10-6 M, L = 10 M. 

Y'IHTUBa.li '1'0'1' <}?aR'!', 'ITO nnacraasa KOJIeÓJIeTC.fI aa 2-:ã rapaoaaxe , 

B~ .fIBJIHeTCff YCJIOBHe TIpox~eHH.fI JIaaepHOro ~s~eHRH no BceH 

T(}JIIIUffie • .IJ.,rrH 8TIDC I.J;eJIeH TIpIDAeHRlOTC.li JIHHSOBUe Cl1CTeMbI - ROJIJIlUVIa

ropa. Ha pac , 3 noxasaaa OTITH.'IeCKa.li cxesa ROJL7Il'IMaIJ;lm nasepaor-o 

Ha.nyq:eHHH B nnacTIDIRY• .fumaOBl:lH ROJIJIMMaTOp paCI.I.rn.pa8T .nyq JIasepa 

.n;o pasMepa TOJImRHl:l ~CTHHKH, T8M caMl:lM .n;aBa.fI eM] TIpOHTH des 

rroT8p:ó /18/. . 

==e><1ttr~~=:J 
PHC. 3. Cxaua iílOpW!pOBaHIDI zaaepaor'o JIYTfEi 

aa BX~a ILJIaC'l'BHRB. 

B) TIoTepH AA3ePHOrO H3JlfieHH.li Ha oTPatitemUJi OT rpaHeM 

IIJIaC TJdH1Ql 

llpn CKaH11pOBaHHH B ~CTHHRe CBeT oTpamaeTC.fI B HeM rro.n; yr

JIOM noaaoro BHyTpeHHero orpaseaaa. Ilpa TaKOM orpaaeaaa 'IaCT:b 

CBeTa paCCeHB8eTCH H3-3B. Toro, 'ITO nORaSaT8JI:b TIpeJIOMJIeHHH .fIBJDI

erca TIJIaBHO H3Me~e:ttCf.[ q>yHKUKeH aa rpaaans .n;BYX cpe.n;. Ilorepa 

lia raxoro pO,IJ;a pacceaaaa On8ImBaJOTC.li BeJIH'IIDloti 0,5% /19/. OdIItHe 

nOTepR MO~OCTH ~3epHoro H3~eHRH TIOCJIe rrpox~eHR.fI nnaCTRHKH 

OneIDiBaIDTC.fI as BblpWlt8HWI I

P n "'-2 2 
Bbl)(. :::.~X .C? O =A· P13X , 

10 
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I 

rne P - MOllU-IOCT:h JIaSepHDrD l1sJ.IY'Iemm nOCJIe npoxosneaaa I1JIac- c/n .'bPI)( paMeTpOM ~JI.l1 arcro CJIY"JiGIT B8JIl1'tlliHa ~l1:CTI8pCID1 D :=.1 . ,lJ,JlliHa
 
T11HK11; J)Ó)\ - BXD~Haff MDIIJ,HDCT:h .nasepaoro 11sJ.IY'Iemm; !S - KOSep... 'D o~
 

BOJIHH CBeTa, TIp11 KDTDpDM MHH11MaJI:hHaH, Drrpe.n;eJI.l1eT OOJIaCT:h
 
W:IllWeHT OTpaJKeHID1 CBeTa DT rpana II:>.n; yrJIOM TIOJIHoro BHyTpeHHerD
 

MaKCI1MaJI:hHDM: TIpDspa'lHOCT11 Kp11CTaMa. )lJIR: KBapI.J;a li caTI@I1pa .n;.Jllma
 
OTpa.iKeIDIH, Q - K08~eHT npOXOlIí,1J;eHIDI xasepaor-o 113JryqeHIDI
 

BDJlHH COOTBeTcTByeT .n;liaTIaSOHY 1,1 - 1,2 Mill~1 (TaOJl.l). D 3TDA
 
xepes "DKHO", (N I - 2)- KDJIE'leCTBD DTpaiKeHHM non yrJIOM noxaoro
 

OOJIaCT11 .n;.mrn BOJIH DTITllMaJThHIDII HBJI.l1eTCH He- Ne - .naeep c À :=
 

i',I
" 

BHyTpeHH8ro orpaxeana. I3eJI11II11Ha Q Drrpe.n;eJIHeTCH 11S <IJoprl1YJI1l 
1,10 r~~. 

6::~ J OTIpe.n;e~1 TeTIJlorrp11TOk OT 11s~j'tJeHIDl JIasepa B IIJIaCTHHKe. llo
i+h \\ 

" rJIO~eHHe MOllU-IOCT11 MSJfj~eHll.l1 B cpe.n;e OllllCHBaeTCH BH~elrneM 

r.n;e h - TIOKaSaTeJI:h TIpeJI01meHRH onT11'leCKoro MaTep11aJIa. Mcxo.n;.l1 
I 

113 (2) (rrp , lI), MDjj{flD TIOJ.IY'I11T:h Bhrpa.iKeH11e.n;JIH N: ,P~bl~. = Rx exp (--d- L) , 
I /1 O 

N ::: '1 ud . 
r.n;eP/3.). , ~~bIX - BXO.n;HaH 11 BbIXO,1J.HaH MDIIU-lOCTI1 .naaepaoro MSJIY

'leH11.l1; cÁ ., KoalÍ4ll1I.J;MeHT TIorJIo~eID1ff; L - .n;JTIIHa DTIT11'tle-CKoroTIp11 reDMeTp11'tleCKlcr paSMepax (CM. TIp~ TI a) 11 BemeCTBe
 

nyTM. BeJIE'lliHa TeIIJIorrp11TOKa L\P= I~... - F) npn cÁ L « I
Af O (T~6.JIl1.I.J;a 1) TID.rryqMM 6 = 0,92, N':= 113. - IJ)( rBbl)
2 3 

OTIpe.n;eJIHeTeH l1S BHp~eHHHCOOTBeTCTBeHHO A = (0,995) (0,92)2 = 0,485. 

CJIe.n; OBaTeJILHO, L1 p.:: 1) ·d.L. 
~'Xp _ i P 

- ~~x 2 6X· 
B raoaane 3 .n;ailll B8JIM'lRHH .c1 p; cÁ .n;JI.l1 paSJI11'tJHhIX Be~e~TB npn 

BeJIH'lRHy TIDTep:h MO~HO c~ecTBeHHo CHHSI1T:h, pacnoJlo~ BH L:= 10 M, p~x = 10-2 
BT 11 ~ = 1,15 MKM. 

xonaoe "'OKHO" TIO.n; yrJIOM Bpocrepa K BHXO.n;HOMY H3J.IY"IeHl1IO 11 HaHecTH 

~aJIeKTpH'tleCKOe TIOKpHTHe Ha rpaHH, OT KOTOpHX OTpamaeTeH cBeT, 

Taó~ 
CBe.n;H ee rrpaKT11'tleCKl1 K BeJIE'tl11He nOTep:h Ha pacceHHHe CBeTa B
 

IqmcTaJI.JIe• d... -{
 
TMII Kp11CTaJIJIa 

;-
eM toP, 15r YillTeparypa 

r) TellJIOBOll HarpeB llJIacTlliilSJi JI8.seJ?IlliM I13JI:YtIeHHeM Si 02. 6.10-6 6.10-5" 
/1.-0/ 

EasepHoe 11S~eHE8, TIPOXO)J;.l1 'tlepe3 TIJIaCTHHKy, HarpeBaeT ee. At2 03 
4.10-5 4.10-4 /'1..1/ 

3TOT WaKTOp orpaHE'tlRBaeT li BpeMff 113MepeHRH, 11 ~OÓpOTHOCT:h llJIac

TRHIUI. kC~ 4· 10-'7 4.10-6 /1.-'1../ 

Orrpe.n;eJIRM OllTHMaJI:hHHe rrapaMeTpH KaK JIa3epa -.n;JIHHa BonHH H 

MOmHOCT:h, TaK R llJIaCTHHKR - .n;OÓpOTHOCT:hy TeMllepaTYP8, ~a onTH
IID;J;o6HHe TellJIorrp11TDKH OTBO,1l.l1TCJl npa TIOMOI$i raaoaor o KJIIOlIa /23/r{

xecxor c nyTIL .ILJmHa BOJIHH .aasepa BHónpaeTeH R3 YCJIOBM MIDWM8JII:r
npa TeMIIepaType 0,15 - I K 11 .n;aBJl8IDlH 10-4 TOp, 'tlTO TIOSBOJmeT 

Horo nor~o~eHRff, MO~OCTR HanyqeRRa nJIaCTRHKOH. XapaKTepHHM na- (: 
I oc~eCTB11T:h HerrpepHBHHe Haó~eH11.l1 6es YMeH:hilleHI1.l1 .n;OOPOTHOCTR/12/ . 
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ITR6nHH M.B., illa6anHH A.E. 
AKycToonTHqecKHH geTeKTOP rpaBHTa~HOHHb~ 
BOllH Ha BhlCOKOA06pOTHb~ KpHCTannax 

P13-87-404 

AHanH3HpyeTCfl cxeMa geTeKTopa rpaBHTa~HOHHb~ BOnH Ha 
OCHOBe OTITHqeCKOrO HHTep$epOMeTpa, qyBCTBHTenhHhlM 9neMeH
TOM KOTOporo flBnfleTCfl KpHCTann C BhlCOKOA06pOTHb~ aKyCTO
OTITHqecKHMH napaMeTpaMH, floKa3aHO, qTo Ha qaCTOTe rpaBH
Ta~HOHHOH BOllHbl )Q7 pag/c-1 MaKCHMaflbHafl qyBCTBHTenbHOCTb 
geTeKTOpa TIO 6pOyHOBCKHM lllYMaM K rpaBHTa~HOHHOMY TIOTOKY 
MOXeT COCTaBnflTb 1Q-2-1Q-l9pr•CM-2•c-l B TIOllOCe qaCTOT 
2·1o-4 r~. 

Pa6oTa BbiTIOnHeHa B ITa6opaTOpHH RgepHb~ npo6neM mum:. 

llpenpHHT 06'be,llHIU!HHOrO HHCTHTyra .R,llepHbiX HCcne,llOBaHHH. ,lcy6Ha 1987 

ITepesog M.H.lloTanoBa 

Lyablin M. V., Shabalin D.E. PT1=-87-404 
Acoustic-Optical Detector of Gravitational Waves 
with High-Quality Crystals 

A design of the detector of gravitational waves based 
on the optical interferometer with a crystal of high-qua
lity acoustic and optical parameters as a sensitive ele
ment is analysed in the payer. The gravitational wave 
frequency being 107 rad/s- , the maximum Brown noise sen
sitivity of the detector to the gravitational flux is 
shown to be able to attain 10-2-to-1 erg•cm-2s-l in the 
frequency band 2·lo-4 Hz • 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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