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B paMKax nO~CKa Ha~60nee pa~~OHanbHoro MeTOAa 3Kcnep~MeHTanb
Horo ~ccneAOBaH~~ np06neM~ reHepa~~~ ~ per~CTpa~~~ rpaB~Ta~~OH

H~X BonH B na60paTopH~X y~noB~~X IV paCCMaTp~BaeTC~ Bap~aHT 
4YBCTB~TenbHoro np~eMH~Ka rpaB~Ta~~OHHoro ~anY4eHK~ Ha OCHOBe 
~cnonbaOBaH~~ B0J10KOHHO~ «or-epenr aoã. orrnuca . CYlllHOCTb npeanara
eMoro MeTOAa COCTO~T B TOM, 4TO rpaB~Ta~~OHHaR BonHa per~CTp~
pyeTcA ~HTep$epOMeTpOM Maxa-UeHAepa c ABYM~ paBH~M~ nne4aM~, 

BbInOnHeHHbIM~ B B~Ae HeaaB~C~MbIX onT~KO-BonOKOHHbIX «aryure«, OAHO 
nneuo ~HTep<t>ep'OMeTpa RBnAeTC~ onopHblM 13TanoHHbIM/, aropoe - ~a

Mep~TenbH~M, Ha KOTopoe Ae~cTByeT rpaB~Ta~~OHHaA BonHa. H~me 

aHan~a~pyeTcR 4YBCTB~TenbHOCTb 3Toro MeTOAa K rpaB~Ta~~OHHO~ 

BonHe B Merarep~eBOM ~ CB4-A~anaaOHax 4aCTOT.' 
VlHTep<t>epOMeTp Maxa-l..leHAepa c onT~Ko-BonOKOHHbIM~ KaTYIUKaM~ 

B nne4ax WHpOKO np~MeH~eTC~ B Ka4eCTBe B~COK04YBCTB~TenbHWX 

YCTPO~CTB An~ ~aMepeH~~ paan~4HWX <t>~a~4eCK~X none~: aBYKOBWX, 
3neKTpOMarH~TH~X, cn~HOB~X, TennOBWX ~ T.A. ICM., Hanp~Mep, 06
aopu/ 2-6/ I. np~Ht.t~n paõoru ~HTep<t>epoMeTpa aaxruouaer ca .B TOM, 
4TO MOHoxpOMaT~4eCK~~ CBeToBO~ nY4 OT naaepa Ip~c. li paaAenR
eTc~ Ha ABa paBHWX nOTOKa, KOTop~e BBOA~TC~ B BonOKOHH~e KaTYw
K~ L 1 ~ L 2 · flocne BblXOAa I-1a xaryuie« CBeTOBble nY4~ c06Hpa1OTC~ 

Ha <t>OTOKaTOAe np~eMH~Ka ~ 06paaYlOT ~HTep<t>epeH4~OHHoe none. 80a

e' ~l' 

L4 cf) 
, f.11 

~'~ 

L2 --.....r.s. -
Pnc , 1. IlpHHIJ,HnHaJIhHa51 cxexa r-p anar-auaouuor-o npH.eMHHKa na 
OCHOBe HHTep~epoMeTpa Maxa-UeHAepa. L l H L 2 - onopHafl H 

H3MepHTeJIbHa51 onTOBorrOKOHHble I<aTymKH; 3 - p;enHTenhHhle 3ep

Kana; cIl - cPoTonpHeMHHK; i - !pOTOTOK; r.B. - rpaBHTaI~HoHHaH 
BonHa. 
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HIt1K~:1I0UJ.1t1~ 3JleKTpIt14eCKIt1~ TOK Ha BbIXO,qe 1P0TOnplt1eMHIt1Ka no aMnJlIt1TYAe 
nponopuaoaanex- lPa30BOMY c,qBlt1ry CBeTOBO~ BOJlHbl 1t13MepHTeJlbHO~ Ka
TYWKIt1 OTHOCIt1TehbHO $a3W BonHW onopHO~ KaTYWKIt1. B paCCMaTplt1Bae
MOM CJlY4ae lPa30Bbl~ Ha6er B03HIt1KaeT B peayn s r are 1t13MeHeHIt1R OnTIt1
4eCKIt1X CBO~CTB BonOKHa B KaTYWKe nplt1 Ae$OpMa1.41t11t1 B rpaBI.1Ta1.41t10H
HO~ BOJlHe. 

OTJlI.14It1TeJlbHO~ oc06eHHOCTb~ npeAJlaraeMOro MeTo,qa perlt1CTpa1.41t11t1 
rpaBIt1Ta1.41t10HHO~ BonH~1 c nOMow.b~ It1HTep$epOMeTpa Maxa-UeHAepa RB
JlReTCR pe30HaHCHW~ OTKnlt1K 1t13MepIt1TeJlbHO~ KaTYWKIt1 lt1 Hepe30HaHCHW~ 

OTKJlIt1K - onopaoã KaTYWKIt1 Ha B03Ae~CTBlt1e rpaBIt1Ta1.41t10HHO~ aonau , 

06w.1t1~ BIt1A OAHO~ 1t13 KOHCTPYK1.4It1~ 1t13Meplt1TenbHO~ KaTYWKIt1 B CB4-Alt1a
naaoue nOKa3aH ua pac , 2. * .Ha npAMOJlIt1He~HbIX Y4aCTKax f 1 BIt1TKIt1 

,....-....Mil~-- ~ 

PHC. 2. OAHH H3 BapHaHTOB YCTpoHcTBa H3MepHTenbHoH onTHKO
BonOKOHHOH KaTyrnKH AnH CBQ-AHana30Ha. 

* 113MepHTenbllbIe KaTymKH, 3KBHBaneHTHbIe no l.lYBCTBHTenbHOCTH, 
MorYT HMeTb, eCTeCTBeHHO, H HHbIe KOHCTPYKTHBHble peureaaa , B xac'r-: 
HOC'PH, c npononsnux HaT}'l)KeHHeM BonOKHa anorrs OCH Z C f 1'< À l' 

rne À 1 - ,o;J1HHa rpaBHTaU;HOHHoH normsr, 

2 

OnTIt14eCKOro BonOKHa pa3Mew.a~TCA ce060AHO 6e3 B3alt1MHOrO conplt1
KOCHOBeHIt1A H nplt1JleraHIt1A K nOBepXHOCTIt1 KapKaca. Ha Y4aCTKax f 2 • 
KaK BIt1AHO 1t13 pIt1CYHKa, BIt1TKIt1 yno~eHw HenocpeACTBeHHO Ha nOBepx
HOCTH KapKaca. B onopHO~ KaTYWKe BOJlOKO~HWe BIt1TKH CB060AHWX 
Y4acTKOB He cOAep~aT. nJlOCKaA rpaBIt1Ta41t10HHaA BonHa, pacnpOCTpa
HAACb BAonb OCH Z~ B036Y*AaeT Ha Y4aCTKax fi pe30HaHCHwe Mexa
HIt14eCKIt1e Kone6aHHA no TonUJ.It1He BOJlOKHa, npH4eM Ha rOplt130HTaJlbHWX 
Y4aCTKax fi Kone6aHIt1R npOIt1CXOAAT B HanpaBneHlt11t1 OCIt1 X lt1 HaxoAAT
CA B npOTIt1BO$a3e K KOJle6aHIt1AM Ha aeprmcensuux Y4aCTKax fi , KO
Topwe npOHcxoAAT B HanpaBneHlt11t1 OCIt1 Y. Ha Y4aCTKax f 2 , npHnera
~w.It1X K nOBepXHOCTIt1 KapKaca, pe30HaHca B BonOKHax .npaKT1t14eCKIt1 
He B03~It1KaeT. AnA 06eCne4eHIt1A ycnOBIt1A peaoHaHca Tonw.It1Ha BonOKHa 
Bbl6HpaeTcA paBHo~ À! 2 , rne À - AJlIt1Ha sorn-u r unepa BYKa Ha 4~C

TOTe rpaBIt1Ta1.41t10HHO~ sonau (jJ. B peayns r ar e Ae<p'opMa1.41t11t1 BonOKHa 
1t13MeHReTCR $aaoBaA CKOpOCTb CB~Ta. 8w60pOM Anlt1HW Y4a~TKoB f 1 1t1 

f 2 1t13 YCJlOBIt1R f 1 = f 2 = Tc/4n: rAe T - neplt10A rpaBIt1Ta1.41t10H
HO~ aornru , c - CKOpOCTb CBeTa B BaKYYMe lt1 n -noxas arens npe
JlOMJleHIt1A CBeTa B BonoKHe, oGecne41t1BaeTCA onTViManbHoe CYMMlt1pOBa
Hlt1e $a30Boro Ha6era S cBeToBo~ BonHe no Mepe pacnpocTpaHeHIt1A no 
BonOKHY· B KOH1.4e 1t13Meplt1TenbHO~ KaTYWKH $a30Bw~ CABHr HMeeT BIt1A 
3HaKonepeMeHHo~ nepHoAH4ecKo~ $YHK1.4HIt1 c a~nnHTYAo~, nponop~lt1o

HanbHo~ ynpyroOnTlt14eCKO~ KOHCTaHTe BeUJ.ecTBa, aMnnlt1TYAe rpaBIt1Ta
41t10HHO~ BonHW h lt1 nonHo~ AJlIt1He Bcex Y4aCTKOB fi' B nlt1TepaType 
nplt1HATO xapaKTeplt130BaTb $a30Bw~ CABlt1r CBeTa B BonOKHe nOA Ae~
CTBlt1eM BHeWHero nonR, Hanplt1Mep, 3BYKOBoro, cneAy~w.It1M COOTHowe
Hlt1eM: 

~ 'I' MLP, ( ] ) 

rAe M - $a30BaA 4YBCTBIt1TeJlbHOCTb BonoKHa; L - Anlt1Ha BonoKHa; 
p - AaBneHlt1e B 3BYKOBO~ BOJlHe. nplt1MeHHTenbHo 1< paCCMaTplt1BaeMoMY 
CJlY4a~ Benlt141t1HY AaBneHHR P MO~HO 3aMeHIt1Tb 3$~eKTIt1BHWM AaBJleHHeM, 
OKa3waaeMWM Ha BOJlOKHO co CTOpOHW rpaBIt1Ta1.4HOHHO~ BonHW lt1 npHBO

. Aflllllt1M K TO~ me Ae<popMal.4lt1~ jsonoxua , 4TO H 3SYK: P ... Pa<!l =E hQ, rne 
E - MOAynb ~Hra BonoKHa~ Q - MexaHH4eCKaA A06pOTHOCTb Kone6aHIt1~ 
BonOKHa no TonUJ.HHe. . 

AnA onpeAeneHHA noporoBo~ 4YBCTBHTenbHOCTIt1 paCCMaTplt1BaeMOro 
AeTeKTopa rpaBHTa1.4HOHHWX BonH npHMeM BO BHIt1~aHHe, KaK 3TO 06W4
HO AenaeTCR AnA I.1HTep<pepOMeTpH4eCKHX AaT4I.1KOB, B Ka4eCTBe npe
AenbHWX WYMOB B AeTeKTope - paaaoeecxue r ennoaue WYMbI. 1< HHM 
npe~Ae ecerd cneAyeT OTHecTH: TennOSble Kone6aHHR KapKaCOB OnTI.1
4eCKH~ BOJlOKOHHblX KaTyweK, npHBOARUJ.HX K Ae$opMal.41.11.1 BOJlOKH~ 1.1, 
cneAOBaTeJlbHO, K AHcnepclt11-1 $a30Boro Ha6era ~ ; AP060Bble WYMbl 

* ECJUI npHHflTb f 2,« fi ,. À/2 j"TO'ie'tlnOe" KpeI1J1eHHe B0J10KHa/ 

li nonHYIO ,o;mmy BonOKHa L .. TC/2n , TO TaKaH aar-eana õy,o;eT 3!MJeK .... 
THBHO npHHHMaTb rpaBllTa~HoHHwe BOJ1HbI B HH3KOqaCTOTHOM H KHnOrep
ueBOM p;Hana30Hax l.laCTOT KaJ< "CTPYHHO-KOneÕaTeJ1bHa~n CHCTeMa. 

3 



-2 
$OTOnp~eMH~Ka B cxeMe ~HTep$epOMeTpa Ô~ 2 ; $nYKTya~~~ nOKasa-
TenR npenOMneH~R BonOKHa ~s-sa $nYKTya~~~ TeMnepaTypbl ~ nnOTHO
CT~, AalOu.t~e COOTBeTCTBeHHO Ô~ ~ ~ ~ ~ ; $nYKTya4~~ 4aCTOTbl ~ 
~HTeHC~BHOCT~ ~SnY4eH~R naaepa , conpoeoxqaesue A~CnepC~RM~ <tlasbl 
ô~ f ~ ã-;p: o KaK noxaaana MH<?r04~cneHHble ~ccneAoaaH~R ~ õonu
waR npaKT~Ka ~cnonbSOBaH~R onTOBonOKOHHWX AaT4~KOB SBYKOBoro 
AaBneHHR Ha OCHOBe ~HTep<tlepoMeTpa Maxa-UeHAepa /CM., Hanp~

Mep,l 2- 61 /, OCHOBHblM WYMOBblM $aKTOpOM, OrpaH~4~BalOu.t~M 4YBCTB~

TenbHOCTb np~eMHblX YCTPO~CTB, RBnReTCR AP060BO~ WYM $OTOnp~eM
Ij!1Ka o OTMeT~M, OAHaK~ 4TO 6n~SKO no Ben~4~He ,!{ AP060BblM WYMaM 
ô~ ~ np~MblKalOT WYMbl ô~ ~ ~ ô~ ~ 17 -91 o B HaCTORl.I4e~ paõo r e Mbl or
paH~4~BaeMCR Y4eTOM n~Wb AP060BWX WYMOB*o B 3TOM npeAnOnO>KeH~~ 

noporOBoe SHa4eH~e 3$$eKT~BHoro AaBneH~R, HaxOA~Moro ~S COOTHO
weH~R S/N = 1, rne S - YPOBeHb caruana ~ N - ypoaeus WYMa, paa
HO 13, 101 

p.<!J = exp!p"L /2)_ . f-'4...-",-,,-~. (2)
 
yML a'TJ P
 

~n~, np~ nOACTaHOBKe p3<P = E h Q. nonY4~M: 

h _ expef3L/2) j 2tieJ)o M (3) 
- -E Q.;ML--· -a TJ P-- , 

rrie li ,- nOCTOflHHaR Ilnaaxa; W o - 4aCTOTa caera; P - CBeTOBaR MO~
HOCTb nasepa B nonoce c~rHana Ar ; a - K03$$~~~eHT BBOAa ~ BW
BOAa CBeTa ~s BonoKHa; f3 - X03$$~~~eHT nornou.teH~R CBeTa B BonOK
He;TJ - KBaHToBw~ BWXOA KaTOAa $oTonp~eMH~~a; y- rOMOA~HHaR 3$
$eKT~BHoCTb; L - nonHaR An~Ha aKT~BHo~ 4aCT~ BonOKH8 B ~3Mep~
TenbHo~ KaTYWKe. Bblpa>KeH~e /3/ AJlR h np~H~MaeT M~H~ManbHoe 3Ha
4eH~~ npa onT~ManbHo~ AJl~He BonOKHa L ::: 2/ f3 151 : 

h. = __Il__ . lTw_o Af (4) 
rnln v~ P 

EQyM 2aTJ 

~wpa3~M aMnn~TYAY rpaB~Ta~~oHHo~ BonHW h rnin 4epe3 MOu.tHOCTb rpa
B~Ta~~OHHoro' nOTOKa tO Z no $opMyne: h~in= 32" GtOZ/w 2 c3 ~ nOA
CTaB~M B /4/: 

f3 2 c 3t Wo w 2 Ar 
tO Z> -----------_...-..- (5) 

64" G[BQyM] 2 a"TJ P 

rAe G - rpaB~Ta4~OHHaR nOCTORHHaR HblOTOHao 6YAeM C4~TaTb Aanee, 
4TO Ha AeTeKTOp nocTynaeT HenpepWBHW~ rpaB~Ta~~OHHW~ c~rHan ~s

BeCTHO~ $OpMbl, Hanp~Mep, rapMOH~4eCK~~o B 3TOM cnY4ae AnR pe

* -- 2 -- 2 
Ilpaaona'rca TaIOKe p;eTanbHblH auanas WYMOB ô~ 3 H ô~ 4 p;JIfl 

cnex'rp am.aoü 06JIaCTH B OKpeCTHOCTH 'lIaCTOTbl rpaBHTalJ,HOHHOH BOJIHblo 

Peaynt.ra'rsr a ror'o aaanns a 6YP;YT C006m;eHbI p;OnOJIHHTeJIbHO o 
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r~CTpa4~~ rpaB~Ta~~OHHoro nOTOKa MO>KHO ~cnonb308aTb ~SBeCTHW~ 

np~H4~n HaKonneH~R c~rHana 122,231 , ~ sa BpeMR ~3MepeH~R t no
H~3Y1Tb nopo roayo Ben~4~HY tO Z , onpenenaexyo "~3 /5/, B iT pas o 

OnpeAen~M Tenepb Ben~4~HY MexaH~4eCKO~ Kone6aTenbHO~ A06pOT
HOCT~ Q, BXOAR~e~ 8 $opMyny /5/; A06pOTHOCTb COCTO~T ~3 ASYX 
napuuaneuux 4aCTe~: Q 1 - penaxcauaa acnoxaa Ha 4aCTOTe (u ~ Q 2

A06pOTHOCT~, 06ycnoBneHHO~ YXOAOM 3Hepr~~ SBYKOBO~ BonHW c 
Y4aCTKa fi Ha coceAH~e Y4aCTK~ f 2 , rAe 3Hepr~R raC~TCRo 3aMeT~M, 

OAHaKO, 4TO np~ Kone6aH~~ pacnpeAeneHHo~ C~CTeMbl, y4acTK~ KOTO
po~ cnerKa pa3n~4alOTCR no pesoHaHcHo~ 4aCTOTe, Ben~4~HyQlcne
nyer nonpaea r s Ha ycpeAHeHHbl~ pesoHaHcHbl~ MHO>K~Tenb o TaK, ,qnR 
OnTY14eCKOro BonOKHa c nonepe4HblM pe30HaHCHblM pa3MepoM do ::: >"/2', ~ 

A~cnepc~e~ paSMepa od~ 3$$eKT~BHaR A06pOTHOCTb Kone6aH~R 6y,qeT: 

Jôd~ 2-Yz (6)Q 13 <tJ :=; Q 1[1 + (2Q 1 ) ] o 

do 

MeTOAbl COBpeMeHHO~ TeXHonor~~ C03AaH~R 3neMeHTOB ~HTerpanbHO~ 

onT~~~, B TOM 4~cne TOHK~X nneH04HWX nOKpWT~~ B HeCKonbKO aTOM
HblX cnoeB / 111 ~n~ Ton~~HO~ B HeCKonbKO ÀeCRTKOB aHrCTpeM / 12/MO

rYT 06ecne4~Tb np~ ~HTep$epOMeTp~4eCKOM KOHTpon~/24/" KoppeK4~1O 
nonepe4Horo paSMepa BonOKHa c T04HOCTblO B HeCKonbKO aHrCTpeMo 
CTonb Manble TeXHonor~4eCK~e OTKnOHeH~R OT pe30HaHCHoro pa3Mepa 
6YAYT Bce >Ke saMeTHO Bn~RTb Ha Kone6aTenbHYIO ,q06POTHOCTb npH 

ylêt§ 2 d 
[ 2Q1 do -] :2.1, r .e . Q1 2 2v'~2 o TaK, AJlR BonOKHa Ton~~Ho~ 

50-100 MKM orpaH~4eH~R HacTynRT np~ Ql~ 105 . 
3Ha4eH~e Ben~4~HW Q1 AnR 60nbw~HcTBa Be~ecTB KaK $YHK~~R 4ac

TOTW 06W4HO xopowo ~3seCTHO no penaKca~~oHHwM nOTepRM, np~Bo,q~

MWM B cnpaB04Ho~ n~TepaType /CMo, Hanp~Mep,/13,141 /0 nap~~anb

HYIO A06pOTHOCTb Q2 onpenenax no cneAYlOl.I4e~ '$OPMyne: 
W 

Q 2 = w-- , (7) 
P2 

rAe W- nonHaR Kone6aTenbHaR 3Hepr~R, 3anaceHHaR B BonOKHe Ha· 
Y4aCT Ke e1 , paauas 1/2 S2 Ev ; S - nonepe-ruaa ,qe$opMa~~R 'BonOKHa 
B Kone6aTenbHoM npoue cce aa 4aCTOTe .rpaB~Ta~~OHHO~ aonxu; V 
06beM BonOKHa Ha ,qn~He fi ; P2 - Kone6aTenbHaR MOu.tHOCTb, YXO,qR
utaa ~s e1 Ha naa coceriaax Y4aCTKa f 2 ; P2 = pV~ S 2S o ; P - nnor
HOCTb sonoxua; V s - CKOpOCTb SBYKa; S o - nnouiaas nonepevaoro 
ce4eH~R BonOKHa. 3aMeT~M, 4TO ~opMyn~ AnR P 2 san~caHa B npe,qno
nO>KeH~~ OTCYTCTB~R OTpa>KeH~~ Kone6aH~~ OT rpaH~~ y4acTKoB BonOK
ua e1 , 4TO MO>KeT 6blTb oõecneueao ripa cnaõoa KOHTaKTe aonokaa c 
nOBepXHOCTblO xapxaca Ha Y4aCTKax f 2. np~ >KeCTKOM KpenneH~~ BO
nOKHa Ha nOBepXHOCT~ KapKaca BOSH~KaeT nonHoe OTpa)J(eH~e 3BYKa 
Ha rpaH~~ax Y4aCTKOB f 2 - MeCTax sa~eMneH~R, 4TO np~BoA~T K BOS
6Y)f(AeH~1O aa Y4aCTKax e1 AononH~TenbHO~ MOAbl Kone6aH~~ c npOCT
paHCTBeHHwM nep~OAOM À BAonb BonOKHao 4YBCTB~TenbHOCTb ~aSOBoro 

.J 

Ha6era B caeTOBOH BonHe np~ 3TOM saMeTHO CH~)J(aeTCR. OAHaKO TaKO~ 
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pem~M Kone6aH~~ CaM noce6e ~HTepeceH teM, 4TO Ha 06pa3Y~~~XC~ 
B BonOKHe nep~OA~4eCK~X HeOAHopOAHOCT~X nnOTHOCT~ Be~eCTBa npo
~CXOA~T 3$$eKTHBHoe pe30HaHCHoe pacce~HHe CBeTa BAonb BonOKHa 
KaK Ha CTO~4e~ ynbTpa3BYKOBO~ BonHe no KorepeHTHOMY MeXqHH3MY 
MaHAenbWTaMa-6p~nn~3Ha /15.16/ • Pacce~HHbl~ CBeT npaoõpe r ae r 
CABHr no 4aCTOTe Ha BenH4HHY ±w, 4TO Mo*eT 6~Tb Hcnonb30BaHo 
B Ka4ecTse caMoCTo~TenbHoro MeTOAa np~eMa rpaBHTa4HOHHOH BonHbl 
B Merarep4eBOM H CB4-AHana30Hax 4aCTOT. npeABapHTenbHbl~ aaanas 
noxaauaae r , 4TO MO~HOCTb pacceauuoro CBeTa Ppac (Wo ±W) = PnaicuoJx 
x [X~11Tn3 p QhL] 2 , rne P - ynpyroonTH4eCKa~ KOHcTaHTa BonOKHa. 
AaHH~H cnoc06 npHeMa no 4YBCTBHTenbHOCTH nHWb He3Ha4H!enbHO 
YCTynaeT $a30BOMY MeTOAY. no CTeneHH cnO*HOCTH 3KcnepHMeHTanb
HO~ peanH3a4HH 06a MeTOAa npaKTH4eCK~ paBHOijeHHbl. nOACTaHOBKa 
3Ha4eH~~ W H P2 B $opMyny 171 AaeT: 

Eú) f 
1

Q .. ------ (8)
2 2 V 8P B
 

nonHa~ A06pOTHOCTb
 

Q = Q134J Q2/(Q134J+ Q2)· (9) 

04e HKY npeAenbHoH noporoBoH 4YBCTBHTenbHOCTH npHeMa rpaBHTa

4HOHHO~ sonH~ no $opMyne 151 B~nonHHM An~ 4aCTOT~ w =
 
= 5· 10 

8 
paA c- 1 c Y4eToM K03$$H4HeHTa HaKonneHH~ cHrHana, co


3 10 6c.cTaBn~JO~ero 10 npH BpeMeHH H3MepeHH~ B Ka4eCTBe onTH4ec-' 
xor-o BonOKHa uenecooõpaaao Hcnonb30BaTb OAHOMoAoBoe BonOKHO H3 
KBaP4a, AJl~ xoroooro M = 4.10-5 paA na- 1M-1/ 5•6!E = 7,3.10 10 na; 
3aTyxaHHe CBeTa (ú) 0= 10 15 paA c -1) COCTaBn~eT J 0,2 A6 KM-I/ 17 . c.9~;: 
4TO coo r ae r cr aye r f3 = 4,6.10-7 CM-1; a = 0,5; y = 0,5; TJ = 0,3; 
MO~HOCTb na3epa P = 1 BT* B nonoce CHrHana ~f = 0,1 r4. A06
POTHOÇTb AJl~ KBap4a B 3Ha4HTenbHOH CTeneHH 3aBHCHT OT ero CTpYK
TypHoro COCTO~HH~.~ 4acTHocTH,ecnH BonOKHO H3rOTOBneHo H3 nnaB
neaao ro Ksap4a, TO npH re-mepervpe - 11< Ao6pOTHOCTb Ha 4aCTOTe 
5·1 rJ3 paA c-1 HMeeT BenH4~HY 10 3-10 4/cneAyeT ~3 AaHHblx pa60Tbl/ 18j . 
HH)f(e MbI npHH~MaeM Q 1=5· 10 3. nap4HanbHa~ A06pOTHOCTb Q2, BbI4~'cneH
HaR no <1>OpMyne 181 npHp=2,6 r cM3; Vs = 5,97.10 5 CM c- 1;wf 

1= 
T C 

=Ú)4 =.!!..E..;n = 1,46, HMeeT 3Ha4eHHe: Q2 = 2,2.10 4• llonuan aen 2n . 
nH4HHa 'A06pOTHOCTH Q, Ha~AeHHa~ no $opMyne 19/, 6YAeT 4,1.10 3. 

Ilonc r aaoaaa nepC4HCl1eHH~X AaHHblX B $OpMyny 151 c Y4eTOM K03$
$H4~eHTa HaKonneHHA curuana 10 3 naer : tO Z ~ 1,9.10 3 3 p r CM- 2 c-l 

* rr~H Heo6xogHMoCTH 3Ta MO~HOCTb c nOMo~bw OnTHQeCKHX OTBeT-
BHTeJIeH /20. e. 17: 21. c. 195/ MO)l{eT 6b1Tb paccpegoT01.IeHa rro HeCKOJI:O

KHM rrapaJIJIeJIbHblM rrpHeMHblM KaTywKaM HJ1H HecKonbKHM BOJIOKHaM, yno
)l{eHHbIM B napannensuue BHTKH B OgHOH xa-ryunce • 

6 

npH 3TOM TOl1~HHa BonOKHa BMeeTe c o6ono4KO~ COCTaBHT 40 MKM * ; 

AnHHa f 1 =f 2 =65 cM;o6Ula~ AnHHa BonOKHa L =~- =4,3·10~cM.AKT~B

HaA An~Ha BonOKHa 6YAeTL/2 ,4TO oTpa3HTc~ Ha CH~meH~H 4YBCTBH
TenbHOCTH npHeMH~Ka Ha 20%/10/ .06~ee 4Hcno BHTKOB B npHeMHo~ Ka
TywKe COCTaB~T 4.10 3 , ~ AnHHa KaTYWK~ BAonb oeH Z -10 2 CM. 

I 06paT~M reneps B'HHMaH~e Ha KBaApaTH4HY~ 3aBHe~MOCTb 4YBeTB~
TenbHOCTH np~eMa 151 OT 4aCTOT~ rpaBHTa4HoHHoH BonH~ ú). npH eH~

\ Iili
l

: *eH~H 4aCTOTbl 3Ta 3aBHC~MOCTb n03Bon~T peanaaoaar s BbleOK04YBCT
~ '1, 

BHTenbHY~ npHeMHY~· aHTeHHY HeCKonbKO HHOH KOHCTPYK4HH Ip~c.3/, 

Hemen~ paCCMOTpeHHa~ B~we IpHc. 2/. B 3TOH aHTeHHe pe30HaHCH~e 

Y4aCTKH fI BonoKoHHo~ H~TH B ~opMe nnocKoH enHpanH 3aKnID4eH~ 
Me*AY MOHOKpHCTannH4eCK~MH nnaCTHHaMH ~ npeAeTaBn~IOT co6oM OT
AenbH~e pe30HaHCH~e ~a30eABHra~UlHe 3neMeHT~, Kone6n~UlHec~ nOA 
Ae~eTB~eM rpaBHTa4HoHHoH BonHbl B OAHOH $a3e, a Y4aCTKH BonOKHa 
f 2 CMOHTHpOBaH~ B BHAe Hepe30HaHCH~X KaTyweK - 3neMeHTOB npO~3
BonbHO~ reOMeTpH~. Pe30HaHCHble H Hepe30HaHCHble anexearu "coenu
HA~TC~I Me*AY C060H nocpeAcTBoM cornacY~Ule~ npocBeTneHHo~ onT~

KH. OTn~4HTenbHo~ oco6eHHocTb~ 3TOH aHTeHH~ ABnAeTCA B~eOKa~ 

Kone6aTenbHaA A06poTHoeTb pe30HaHcH~x 3neMeHTOB. Ecn~, HanpHMep, 
nnaCTHH~ B~nonHHTb H3 MOHoKp~cTanna KBap4a, TO npH TeMnepaType 
*HAKoro rem1~ H 4aCTOTe rpaBHTa4HOHHOH BonHbl 5.106 paA c-l Qf 
= 4.10 9 / 19/. npH Tex me ycnoBH~X c Y4eToM 3aBHCHMOCTH Qú) = 

cons t /19/ AnA A06pOTHOCTH BonOKHa H3 nnasneuuoro xaepua MO)KHO 
npHH~Tb Q2 = 5' 10 5. AnHHa BonoKoHHo~ H~T~ B pe30HaHcHoM 3neMeHTe 

TTC 4 
f 1 = -- = 1,3' 10 CM. npHHHMa~ Aanee AHaMeTp OAHOMOAoBoro BOnw 

-2nOKHa BMeCTe e 06on04Ko~ -10 CM, TonUlHHY pe30HaHCHoro 3neMeHTa 
À TTV s 

do ::::; -2 = -- = O, 4 CM~ BHeWHHH AHaMeTp aneve-rr a <11 1 = 20 eM ~ 
(.() 

BHYTpeHHH~ <11 2 ,= 2 CM, nonY4HM OTHocHTenbHblH oÔbeM BonOKHa B pe
Ve -2 .

30HaHCHOM aneneure a = V V ::: 10 , rne VB - 06beM BOnOKHa H 
B + n 

Vn - 06beM nnaCTHH. n03TOMY nOnHa~ A06pOTHOCTb pe30HaHCHoro 3ne
MeHTa 6YAeT: Q = Q.lQ2(Q2 - a(Q2 -Q~rl: 5'10 7

• Y4eT TeXHonorH4ec
Koro orpaHH4eHHA Ao6pOTHOCT~ ~3-3a HeT04HoeT~ H3roToaneHH~ pe
~OHaHCH~X 3neMeHTOB no Ton~HHe coeTaBHT 

do 
: 107 ",k 2Jtd2 

o 

J
 
3TY BenH4HHY npHMeM B Ka4eCTBe paC4eTHoro 3Ha4eHH~ An~ 3$$eKTHB

HO~ AOÔPOTHOCTH Q np~ Hcnonb30BaHHH B np~eMHOH aHTeHHe N > 1 pe

30HaHCH~X 3neMeHTOB InpH N = 1 TeXHonor~4eCKHe orpaHH4eHH~ Ha
 
pe30HaHcHbI~ pa3Mep 3neMeHTa He pacnpocTpaHA~TcA/. 06UlaA AnHHa 

* npeAnOQTHTeJIbHO HMeTb BOJIOKHO OBaJIbHOrO HnH rrpHMoyrOJIbHOrO 

ceaeuaa ; >"(2 - HaHMeHblllHH nHHeHHbIB: paaxep none peanor-o ce-qeHHH 

BOJIOKHa. 7 



1 

.........
 

do Xk~ 
~ '--y---'~ 

li lz. li 

PMC. 3. I13MepwreJIbHaH orrTMKO-BOJIOKOHHaH KaTYllIKa AJIH Merarep

ueao r-o naanasona qaCTOT, COCTOHI.l\aH M3 cocpeno-rouennux p e s o-r 
HaHCHbIX f 1 M Hepe30HaHCHbIX f 2 3JIeMeHTOB. 1 - OIlTMqeCKOe BO

JIOKHO TOJIIIJ;HHOH ôo ; 2 - MOHOKpMCTaJIJIMqeCKMe llJIaCTMHbI c nneur

HMM AMaMeTpoM <1>1 M BHYTpeHHMM - et>2; 3 - COrJIaCYIOm;aH rrpOCBeT

JIeHHaH OIlTMKa. fpaBMTaU;MoHHaH BOJIHa c aMllJ1MTYAOH h xx=- hy y = h 
paCllpOCTpaHHeTCH BAOJIb OCM Z. CTpeJIKaMIf YKa3aHO HarrpaBJIeHMe 

rrpoxo~eHMH CBeTa rro BOJIOKHY. 

B0I10KHé:I L = 2fN = ~cN ,rAe e = e1 = f 2 • B 3TOM CI1Y4ae nOCI1e 
nw 

nOAcTaHoBKH h 2 = 32 7T G tO z/ ú) 2 C 3 B Q>OPMYI1Y /3/ nOJlY41-1M noporoayo 
4YBCTBHTeI1bHOCTb AIlR rpaBHTa41-10HHOrO nOTOKa: 

11ú) o w 2 C 3exp (,8 f N) L\f
tO Z > ( 10)16 7T G[E Q y MfN]2;1J PK2"-

rAe Y4TeH nepeAaTo4H~~ CI-1I1HBO~2K03iQ>H4HeHT OT nI1aCTI-1H K BOJlOKHY 
7T(q,f-~2)

B peaouaucaox ~I1eMeHTe K = --~--- ::: 3. B <t>opMYI1e /10/ He Y4
480 f 

8 

:1 
!' 

·t 
j 

,)
 

.~
 
;1 

TeH~ nOTepH CBeTa Ha 3I1eMeHTax onTH4eCKoro cOrI1aCOBaHHR, T.K. 
npOCBeTI1eHHeM onTHKH AI1A MOHoxpOMaT~4eCKoro CBeTa MO~HO 06ec
ne4HTb no repn <exp(,8eN) AIlR N.:$ 10 2. 

AI1R o4eHKH 4YBcTBHTeI1bHOCTH rpaBHTa4HOHHoro AeTeKTopa no 
<t>opMYI1e /10/ npHMeM Q = 10 7 ; N = 10 H ocr ansuue nepaaerpe 6{
AeM C4HTaTb npe~HHMI-1. B 3TOM CI1Y4ae n0I1Y4HM tO~ 4·1 O..,..3 3p r CM- c- l • 

~aHHbI~ nopor AI1R nOTOKa rpaBHTa4HoHHo~ BOI1H~ Mo~eT 6~Tb nOHH~eH 

Ha ABa-TpH nop~AKa aa C4eT ynoMRHYToro Bblwe MeTOAa HaKOnI1eHHR 
CHrHaI1a BO BpeMeHH. 

n0I1Y4eHHble paC4eTH~e BeI1H4HH~ 4YBCTBHTeI1bHOCTH npHeMa rpa
BHTa4HoHHo~ BOI1Hbl CI1eAyeT paCCMaTpHBaTb, eCTeCTBeHHO, KaK BeCb
Ma npH6I1H~eHHble. 60I1ee c rporae BblBOAbl MO~HO CAeI1aTb I1HWb nOCI1e 
BbtnOI1HeHHR Cne4HaI1bHblX onsrroa no onpeAeI1eHHIO B pe ans aux I1a60
paTopH~X YCI10BHRX npeAeI1bHOrO WYMa, a TaK~e TaKHX Ba~H~X xapaK
TepHCTHK aHTeHHbl, KaK K0I1e6aTeI1bHaR A06pOTHOCTb Q, <t>a30~aR 4ya
CT8HTeI1bHOCTb B0I10KHa M, 3aTyxaHHe CBeTa ,8 H pacceRHHe CBeTa 
Ha 3I1eMeHTax onTHKH. BMeCTe c TeM, BblnOI1HeHH~~ aHaI1H3 C8HAe
TeI1bCTByeT o 60I1bWO~ nepcneKTHBe HCn0I1b30BaHHR B0I10KOHHO-onTH
4eCKoro HHTep<t>epOMeTpa Maxa-UeHAepa a Ka4eCTBe npHeMHHKa rpa
BHTa4HOHH~X BOI1H. B paAHO- H CB4-AHanaSOHax 4aCTOT. OTMeTHM TaK
~e cpaBHHTeI1bHYIO npOCTOTY H3rOTOBI1eHHA HHTep<t>epOMeTpa H He60I1b
WHe ero reOMeTpH4eCKHe pa3Mep~. 

B 3aKI1104eHHe aBTOp~ npHHOCRT rI1y60KYIO 6I1arOAapHOCTb aKaAe
MHKY H.H.60roI11060~y sa Ba~H~e 06cymAeHHR np06I1eM~ rpaBHTa4HOH
HO-BOI1HOBOrO on~Ta H nOCTORHHoe BHHMaHHe K ero nOCTaHOBKe. 
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TEMATHqECKHE KATErOPHH llYBnHKAUHA 

OB~E~HHEHHOro HHCTHTYTA ~EPHYX 

HCCJIE~OBAHHA 

HH.QeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ¢H3HKa B~COKHX 3HeprH~ 

2. TeopeTH4ecKaR ¢H3HKa e~cOKHx 3HeprH~ 

3. 3KcnepHMeHTanbHaR He~TpOHHaR ¢H3HKa 

4. TeopeTH4ecKaR ¢H3HKa HH3KHx 3HeprH~ 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKonHR 11 paAHOXHMHR 

] • • H3HKa TR*en~X HOHOB 

8. KpHoreHHKa 

9. YcKOpHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbH~x 
AaHHwx 

11. BW4HcnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ¢H3H4ecKoro 3KcnepHMeHTa 

14. HccneAo&aHHR TBePAWX Ten H *HAKOcTe~ 
~AepH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ¢H3HKa RAepH~x peaK~H~ 
npH HH3KHX 3HeprHRX 

16. no3HMeTpHR H ¢H3HKa 3a~HTW 

1], TeOPHR KOHAeHCHpOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe pe3ynbTaToa H MeTOAOB 
¢YHAaMeHTanbH~X ¢H3H4eCKHX HCcneAOBaHH~ 
B CMer.<H~X o6naCTRX HayK~1 H TeXHHKH 

19. 6HOCf>H3HKa 

Boronro60B n.H., llHcapeB A.~. 
MeTOA npHeMa rpaBHT~HoHHOH BonHhl 
Ha OCHOBe BOnOKOHHOH KorepeHTHOH ODTHKH 

P13-86-407 

llpeAnO~eH H npoaHanH3HPOBaH MeTOA npHeMa rpaBHT~HOHHOH 
BOnHhl C DOMO~biD ODTHKO-BOnOKOHHhlX AaT~KOB, BKnroqeHHhlX B nneqH 
HHTep~epoMeTpa Maxa-UeHAepa, llpH HCDOnb30BaHHH COBpeMeHHOH KO
repeHTHOH BOnOKOHHOH ODTHKH H MeTOAa HaKODneHHH CHrHana npe
AenbHaH pacqeTHaH qyBCTBHTenbHOCTb AeTeKTopa K rpaBHT~oHHOMY 
DOTOKy B CBq-AHana30He AOCTHraeT 2· 103 spr cN!2 C-l, H B Mera
rep~eBOM AHanasoHe qaCTOT 10-5 spr cM-2c-1• 

Pa6oTa BhlDOnHeHa B na6opaTOPHH HAepHb~ npo6neM OMHH. 

Coo6U,leHHe Ofil,e,tUIHeHHOfO HHCTHTyra .tmepHhlX HCCJieAOBaHHii • .Izy6Ha 1986 

llepeBoA O.C.BHHorpaAOBOH 

Bogolyubov P.N., Pisarev A.F. 
Method of Gravitational Wave Reception 
Based on Fiber Coherent Optics 

PIJ-86-407 

The method of gravitational wave reception by means of 
fiber-optics detectors placed in shoulders of the Mach-Zehnder 
interferometer has been proposed and analysed. When modern co
herent fiber optics and the signal accumulation method are 
used, the maximum detector sensitivity to the gravitational 
flux attains 2xi0 3 erg cm-2s-1 in the VHF range and Jo-5 erg 
cm-2s-1 in the MHz frequency range. 

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