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BllHHHHE O~HOOCHOH ~E~OPMA~HH 
HA ClIEKTP nor llO~HHH KPHCTAllllOB 

HO~HCToro BnCMYTA 

I E. (/J. rpocc I, p. JI. (/Je8opo6 lIP. If. illeXMaMembe8 

l1aytIeHO BJlIIJlHRe o~ooc:uoii: /l:ecpopMlUJ.lIl1 (/l:aBJleHlIe II Ha6JllO/l:eHlIe B/l:OJlb OIlTlI'leClWIr 
OCII ca KpIICTaJlJla) Ha cneKTp nOrJlOm;eHlIJl KpnCTaJlJlOB lIO/l:HCTOrO BIICM)'Ta IlplI T=4.2° K. 
06HapY>KeHO CMem;eHRe Jll1.II1!H o6paTHoH BO/l:0P0/l:OIlO/l:o6110H: ceplIll B CTOPOHy MeHbllllIX 
aHeprIDi: II nOCJle/l:OBaTeJlbHOe HX oCJla6J1eHRe, Ha'llIHaJi C BLIClllHX (/l:JlIIHHOBOJlHOBLIX) ,[JleHOB. 

C KOPOTKOBOJIHOBOH CTOPOHLI Ha cepruo Ha/l:BlITaeTCJI AecpopMlUJ.lIoHHoe cnJlonmoe 
nOrJlOm;eHlIe co aaa'llITeJll>HO 60iIl>nmM (no a6COJllOTHOH BeJIlI'llIlle) KoaCPCP~lIenToM CMe
meHlIJl. 

B npep;hIp;y~HX pa60TaX [1-4] MhI C006~aJIH 0 Ha6mop;eHHII B CneKTpe 

nOrJIO~eHHH KpHCTaJIJIOB HOp;HCTOrO BHCMYTa npH Te1>mepaType 4.2° K BOP;O

pop;onop;o6HoH cepHlI JIHHHH, CXOP;H~HXCH He B KOPOTKOBOJIHOByro, KaK 

06hlQHO, a B P;JIHHHOBOJIHOByro CTOPOHY. lJacToThI v" 3THX JIHHHH nOp;QHHHIOTCH 

06paTHOH CepIIaJIhHOH aaBHCHMOCTH Bop;opop;onop;o6Horo aTOMa 

Rl 
'I" = '11m + n2 ' (1 ) 

rp;e R 1=1995 CM-I, '1",=15 978 CM-1 H n=3, 4, 5, 6. 06paTHaH BOP;OpOP;O

nop;o6HaH cepIDI JIHHHH nOrJIO~eHHH 6bIJIa CBHaaHa C 3HepreTHqeCKHM cneK

TpOM p;ByX Op;HOHMeHHO aapH}l{eHHhlX qaCTHn;, HMeIO~HX OTplIn;aTeJIhHYIO nplI

Bep;eHHYIO 3cpcpeKTlIBHYIO Maccy (61I3JIeKTpOH lIJIlI 61IXOJI) [1-41. 
B HaCTOH~eH pa60Te nplIBep;eHhI peayJIhTaThI p;aJIbHeimlIx 3KCnepHMeH

TaJIbHhIX lICCJIep;OBaHlIH 06paTHOH ceplIlI. Mhl lIayqlIJIlI BJIlIHHlIe Ha cneKTp 

nOrJIO~eHlIH HanpaBJIeHHOH OP;HOOCHOH ynpyroH p;ecpopMan;lIlI MOHoKplICTaJI

JIOn BiIs nplI TeMnepaType }lmp;KOrO reJIlIH (4.2° K). 
~JIH nbeaocneKTpOCKOlllIqeCKlIX HCCJIep;OBaHHH lICnOJIl>aOBaJIlICb KPlI

CTaJIJIhI BiI3 B BlIp;e nJIOCKlIX nJIaCTHHOK TOJI~HllOH OKOJIO 0.1 MM H nJIO

~ap;bIO OKOJIO 6 M1>f2. ~aBJleHHe nplIKJIap;hIBaJIOCb BP;OJIh KplICTaJIJIOr'pacplI

QeCKOH OClI C 3 (onTJIqeCKaH OCb KpHCTaJIJIa), IWTopaH nepneHp;lIKYJIHpHa 

nJIOCKOCTH nJIaCTHHOK. BOJIHOBOH BeKTOp nap;aIO~ero CBeTa q TaKllie 6bIJI 

HanpaBJIeH BP;OJIb OnTJIqeCKOH OClI C s' ~JIH OC~eCTBJleHHH TaKoro 3KcnepH

MeHTa MhI lICnOJIhaOBaJIlI npecc Cnen;lIaJIbH,OH KOHCTpYKn;lIlI, B KOTOPOM p;aB
JIeHHe Ha KplICTaJIJI ocy~eCTBJIHeTCR npoapa'lHhlMH KBapn;eBhlMH nyaHcOHa1>m. 

BeJIlIqHHa nplIKJIap;hlBaellfOro p;aBJIeHIDI p;OCTHraJIa 3-7 K6ap. CBeT npOXOp;lIJI 

qepea nyaHcoHhl 11 KplICTaJIJI, Haxop;H~lIeCH B iI<HP;KOM reJIHH, H HanpaBJIHJICH 

Ha m;eJIb cneKTporpacpa. HccJIep;oBaHHH BeJIHCb Ha P;HcppaKn;HOHHOM cneKTpo

rpacpe ~<l>C-13 C JIHHeHHOH p;lIcnepclIeH OKOJIO 2 A/MM H Ha nplIaMeHHOM cneK

Tporpacpe HCll-51 C KaMepoH F=800 MM 11 p;HcnepclIeH OKOJIO 30 A/MM B lIC

CJIep;yeMoH KpacHoH 06JIaCTH. 

~ecpopMan;IDI KplICTaJIJIa BP;OJIh OnTlIqeCKOH OCH CS npHBop;HT K CMe~eHmo 
JIHHHH nOrJIO~eHHH 06paTHOH cepHlI B P;JIHHHOBOJIHOBYIO CTOPOHY 1 (plIC. 1). 

1 HIUI He YAaJlOCl> aaMeTKTb pacm;enJleHlIJl JlKHIDi: o6paTHoH ceplIlI. 
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O~HOBpeMeHHO Ha CepHIO Ha~BHTaeTCJI CnJIOIDHOe nOTJIOm;eHHe (pHC. 2) . 
CMem;eHHe JIHHHH nOTJIOm;eHHJI pacTeT C YBeJlIIlJeHHeM ~ecpopMaD;HH KpHCTaJIJIa . 

TaH HaK KpHCTaJIJIhl 6hlJIH Heo~Hopo~Hhl no TOJIm;HHe, TO ~aBJIeHHe nepe~aBa
J.[OCb Ha He60JIbmHe YlJaCTKH KpHCTaJIJIa, H B CIIeHTpe IIOTJIOm;eHHJI pa3HhlM 

YlJaCTKaM JIHHHH (no BhlCOTe) COOTBeTCTBy:IOT pa3Hhle no BeJIHlJHHe ~ecpopMa
D;HH, 'ITO Be~eT K RCKpRBJIeHHIO JIHHHH (pRC. 1, 8). B HeKOTophlX 06pa3D;ax 

Bce npRJIOa<eHHoe ~aBJIeHHe IIepe~aBaJIOCb Ha OlJeHb MaJIeHbKYIO nJIOm;a~b 

I<pRCTaJIJIa; Ha ClTHX YlJaCTKaX CMem;eHHe JIHHHH 06paTHOH cepHH ~OCTHraJIO 
0.003-0.006 aBo 

BHa'laJIe, IIpH He60JIbmHX ~aBJIeHH1IX (P < 500 6ap), JIHHHH C n= 3, 4, 5, 6 
CMem;aIOTCJI O~lmaKOBO C KoacpcpHJJ;HelIToM CMem;eHHJI (dE/dP)p II C. IIOPJl~Ka 

PRC. 1. CneliTp norJIOm;emm 06paTHOH BOAopO)J;onOAo6nOH cepHlI MOHOKplilCTaJIJIOB 
BiI~ nplil O)J;HOOCHOH )J;ecI>opMa~1il1il B)J;OJIb OCIil C3 • 

T =I .. 2° K , AHcnepCHll 1.9 A /MM. 
P , K15ap: (J - 0, AO AeljlopMal(Im; 6 - 0. 5; 8 - 1.6; e - 0, nOCJIe Acl\lopMal(HH. 

10-6 aB/ 6ap. IIpR ~aJIbHeiImeM YBeJIRlJeHHR ~aBJIeHHJI (P > 500 6ap) BRAHO, 

'ITO AJIJI JIHHHH C n= 4, 5 H 6 IwaCPCPHD;ReHT CMem;eHHJI 60JIbme, 'leM AJIJI JIHHHH 

C n= 3 (pRC. 1, 6, 8). Pa3JIRlJRe MemAY CABRTOM JIHHHH C n= 4, 5, 6 B HamRX 

3KCnepHMeHTaX orrpeAeJIHTb He YAaJIocl> . 

CpaBHeIllle aKcnepIDleHTaJIbHbIX 3HaqeHHH 'laCTOT JIRHHH (",,) B AecpOpMR

pOBaHHhlX KpRCTaJIJIaX C BhI'lHCJIeHHhlMR IIO cpopMYJIe (1) IIoKa3hlBaeT, 'ITO 

pa3J1lI'I1Ie B BemllJHHe CMem;eHRJI JIHHM npRBOAHT 1< HapymeHHIo BOAOPOAO

IIOA06HOCTR cepRR - JIHHHR C n= 4, 5 H 6 paCIlOJIO>I<eHbl B 60JIee ~JIHHHO
BOJIHOBOH 06JIaCTR, lJeM CJIeAyeT H3 CPOPMYJlhl. 

HapJl~Y C AJIHHHOBOJIHOBhlM CMem;eHReM JIHHHH IIorJIOm;eHHJI o6paTHoi 

cepHH IlpORCXO~HT IIOCJIe~OBaTeJIhHOe YMeHbmeHHe HX HHTeHCHBHOCTH IIpH 

~ecpopMaD;RH . ,r:t;ecpopMaD;HJI OKa3hlBaeT IIaR60JIee 3aMeTHoe BJIRJlHHe Ha JIHHHH 

C I<BaHTOBblMH lJHCJIaMH n= 6 R 5, HHTeHCHBHOCTb KOTOPhlX IIa~aeT 6hlcTpee, 

lJeM Y JIHHHH C n=4 H 3. 
TaHoH me acpcpeKT oCJIa6JIeHHJI JIHHM, HalJRHaJl C BhlcmHX lJJIeHOB cepHH, 

Ha6JIIO~aeTCJI H IIpH HarpeBaHHH KpHCTaJIJIOB BiI3 OT TeMilepaTyphl m~Koro 
reJIRJI ~o 40-45° K , X OTJI CMem;eHHe JIHHHH IIpH aTOM IIPOHCXOART B KOPOTKO

BOJIHOBYIO CTOPOHY [2] . RoaCPCPHD;HeHT TeMilepaTypHoro CMem;eHHJI JIHHHH ce

pHH B 06JIaCTH TeMilepaTYP 4.2-30° K COCTaBJIJleTdE/ dT= +1.6 .10 -4 aB/ rpaA. 
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O,ll;HOBpeMeHHO co CMem;emJ:eM JIJiIH1UI 06paTHOH CepHH IIOHBJIHeTCH ,ll;e<pop

Ma~HOHHOe CIIJIOIDHOe IIOrJIOm;eHHe (,II;CII) , ,ll;BHiKym;eecH C KOPOTKOBOJIHOBOH: 

CTOPOHbI (pHC. 2). C YBeJIH'IeHHeM ,ll;aBJIeHHH ,II;CII Ha,ll;BHraeTCH Ha cepmo H 

IIepeXO,ll;HT ee, TaK 'ITO Ha6JIIO,ll;aTb cepRIO CTaHOBHTCH TPY,ll;HO (IIpH 3TOM Hapy

maeTCH BO,ll;OPO,ll;OIIO,ll;06HOCTb ceplm). IIpH ,ll;OCTHiKHMDIX B YCJIOBHHX Hamero 

OIIhlTa ,ll;aBJIeHHHX KpaH ,II;CII ,ll;OXO,ll;HJI ,ll;0 n 630-632 HM, T. e. CMem;eHHe 

KpaH ,II;CIl npOHCXO,ll;HT He MeHee, 'IeM Ha 0.05 3B H 3Ha'IHTeJIbHO npeBhlillaeT 

CMem;eHHe JIHHHH 06paTHoH cepHH. R03<p<p~HeHT CMem;eHHH KpaH ,II;CIl IIpH 

Tel\mepaType iKH,ll;KOrO reJIHH dE/dP HMeeT BeJIH'IJiIHY IIOpH,ll;Ka -10-5 3B/6ap 

H ·6JIH30R no BeJIH'IJiIHe R 3Ha'IeHHIO , IIOJIY'IeHHoMY B pa60Te [5], 

(1=0 

_A 

PIlC . 2. IloHBJIemre Ae«f!0pMaD;1iI0HHOrO cnJIomaoro no
rJIOm;emUl elleIl) B cneKTpe MOHORpllCTaJIJIOB Bils npn 
T= 4.2° K npn YBeJIlI'IeHHH AallJIeHIDI (P = O, P2 > PI). 

-(11 .2±0.8).10-S 3B/ 6ap ,ll;JIH aKCHTOHHoro TIHRa (2.0 aB, T=80° K). iho 
CBH,ll;eTeJIbCTByeT B IIOJIb3Y aKCHTOHHoro IIPOHCxOiK,ll;eHHH ,II;CIl . 

B KpHCTaJIJIaX BiI3 Ha6mo,ll;aeTCH JIHHHH IIOrJIOm;eHHH Y A 642 Hl\f 

(T=4.2° K), K09<p<p~HeHT CMem;eHHH KOTOPOH 6JIH30R R Be.JIH'IJiIHe R09<P<PH

~HeHTa CMem;eHHH ,II;CIl, HO 3Ha'IHTeJIbHO npeBblmaeT K09<p<p~HeHT CMem;eHHH 

JIHHHH 06paTHoH cepHH. CJIe,ll;yeT TaKiKe 3aMeTHTb, 'ITO B o6pa3~ax, IIO,ll;Bep

raBIDHXCH ,ll;e<popMa~Im, · IIOCJIe CHHTHH ,ll;aBJIeHHH nOHBJIHeTCH HOBaH JIHHHH 

nOrJIOm;eHHH Y A 660 HM , KOTopaH paHbIDe He Ha6mo,ll;aJIaCb. 

,II;e<popMa~HOHH:bIH C,ll;BHr JIJiIHHH nOrJIOm;eHHH, RpaH ,nCIl H H3MeHeHHe

HHTeHCHBHOCTH JIJiIHHH 06paTHMDI IIpH TeMTIepaType ;KH,ll;Roro reJIHH. IlpH I10JI

HOM CHHTHH HarpY3KH JIJiIHHH norJIOm;eHHH H KpaH ,nCIl B03Bpam;aIOTCH K I10-

JIOiKeHHIO, xapaKTepHOMY ,ll;JIH CIIeKTpa He,ll;e<popMHpOBaHHoro KpHCTaJIJIa, 

H HHTeHCHBHOCTb JIHHHH B03paCTaeT ,ll;0 HCXO,ll;HOH BeJIH'IHHhl. 

RpOMe 06paTHMOrO cnJIOTIIHoro nOrJIOm;eHHH (,nCIl) B TO'IKaX MaKCIDIaJIb

Horo ,ll;aBJIeHHH B03HHKaeT (BeCbMa HHep~HOHHoe npH T=4 .2° K) CnJIOmHOe 

IIOrJIOm;emle, H , nO-BH,ll;HMOMY, ,ll;PyroH npHpO,ll;hl, ROTopoe THHeTCH OT KpaH 

c06CTBeHHoro IIOrJIOm;eHHH TaKiKe B ,ll;JIJiIHHOBOJIHOBYIO CTOPOHY (pHC. 1, 8) . 

Mhl CMOrJIH YCTaHOBHTb , 'ITO 3TO nOrJIOm;eHHe H,ll;eT ,ll;aJIbIDe A 690 HM. B RPH

CTaJIJIaX, HaX0,ll;Hm;HXCH IIpH TeMIIepaType 4.2° K , 9TO IIOrJIOm;eHHe He HC'Ie-

3aeT npH CHHTHH ,ll;aBJIeHHH. O,ll;HaKO B 06pa3~ax, nporpeThlx IIpep;BapHTeJIbHO 

,ll;o KOMHaTHoH TeMIIepaTyphl, JiIHTeHCHBHOCTb ero 3Ha'IHTeJIbHO YMeHl,maeTcH. 
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0AHHaKOBbIH AetPopMaD;lIoHHbIH cABlIr JIIIHIIH o6paTHoH ceplIlI B CTOPOHY 
MeHb.IIIIIX 3HeprlIH II IIOCJIeAOBaTeJIbHOe oCJIa6JIeHlIe IIX, Ha'llIHaH C BbICIIIIIX 

(AJIlIIlHOBOJIHOBhlX) 'lJIeHOB, B COBOKYIIHOCTII C Y}Ke 1I3BeCTHhlMlI pe3YJIbTa

TaMH [1-4] nOATBepiKAaroT paHee BbICKa3aHHoe IIpeAnOJIOiKeHlIe 0 eAlIHCTBe 

IIX nplIpOAhl. 

HapYIIIeHlIe BOAOPOAOIIOA06HOCTII cepHH IIplI 60JIbililIX AaBJIeHlIJ'IX MOiKeT 

6hlTb 06YCJIOBJIeHO HeOAHopOAHOCTHMII HaIIpHiKeHHhlX 06pa3D;OB, TorAa KaK 

IIOCJIeAOBaTeJIbHOe OCJIa6JIeHlIe JIIIHD, Ha'llIHaroru;eeCH C BhlCIIIIIX 'lJIeHOB, 

MOiKeT 6hlTb, B 'laCTHOCTlI, Bhl3BaHO 1I3MeHeHlIeM AJIIIHhl KYJIOHQBCKoro 3Kpa

HlIpOBaHlIH npll AaBJIeHlIlI nOAo6HO TOMY, KaK 3TO IIMeeT MeCTO IIplI Harpe
BaHlIlI [2]. 

Pa3JIII'llIe B BeJIII'lIIHaX AetPOPMaD;1I0HHOrO CMeru;eHlIH CnJIOIIIHOrO IIorJIO

ru;eHHH 11 06paTHOH BOAopoAonOAo6HOH ceplIlI nOKa3hlBaeT, 'ITO 3TlI HBJIeHlIH 

CBlI3aHhl C IIepeXOAaMII 1I3 pa3HhlX 30H. 

ABTOPhl 6JIarOAapHT H. B. CTapOCTlIHa 3a 06CYiKAeHlIe pe3YJIbTaTOB~ 
B. T. AreKHHa 3a nOMOru;b II COBeThl nplI C03AaHlIlI IIpecca II A. H . IIaBJIoBa 

3a Y'laCTlIe ' B 3KCnepllMeHTax. 
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AHOMA~hHOE H3MEHEHDE 
llO~HPHOrO 3$$EKTA KEPPA B HHKE~E H 

B CH~hHOM MArHHTHOM l llO~E 

iKE~E3E 

H. C. [)fJel£bJrtan, A. B. Ma.aaxoecl£uu, T. II. Mopo30ea, A. T. CI£U8UHC1WR, 

R r. C. Beucue 

IlpoBep;eRhI n3MepeHHJI nOJIJIpHOrO 3if>if>eKTa Keppa B MOHoKpHCTaJIJIaX Fe H Ni B no
JIJIX p;o 100 K3 B BHp;m.lOH 06JIaCTH cneKTpa. Ha6JIlop;aJIOCL aHOMaJILHOe YAIeHbmemm 3if>
if>eHTa Keppa npH YBeJIHqemm MarHHTHOrO nOJIJI nOCJIe HaChIm;eHBJI, KOTopoe aHa'llilTeJILHO 
npeBOCXOp;HJIO cooTBeTcTBYIOIn;ee YBeJIl{tleHliIe HaMarHl{tleHHOCTH B o6paan;e aa C"IeT napa
npon;ecca. Ha OCHOBamiIlI YKaaaHHhIX H3MepeHHH II HaMepeHliIii: 3KBaTOpnaJILHOrO 3if>if>eKTa 
B CHJILRhIX MarHHTHhIX nOJIJIX, npOBep;eHRhIX r. C. KpHH"IHKOM, BhI"lHCJIeRhI npnpam;eHHlI 
aep;naroaaJILHhIX HOMIlOHeHT TeHaopa p;n3JIeKTpl{tleCKOH npOHHn;aeMOCTlI B CnJILHOM Mar
HHTHOM nOJIe. 

KpRH'IRK R fym;liIHa [1] o6HapymRJIR aHOMaJII>HO 6oJII>moe BJIRHHRe Mar
HRTHorO rrOJIH Ha aKBaTOpRaJII>IlliIH alfllfleKT Keppa B meJIeae, HRKeJIe 11 KO-
6aJII>Te. IIpll YBeJIll'IeHlIlI BHemHerO MarHllTHoro rrOJIH CBepx rrOJIH HacliIID;eHRH 
BoapaCTaHlIe alfllfleKTa Keppa B ,ll;eCHTKlI paa rrpeBOCXO,ll;lIJIO COOTBeTCTBYIDm;ee 
YBeJIll'IeHRe HaMarHRqeHHOCTR B o6paan;e aa CqeT rraparrpon;ecca. AHaJIOrll'I
Hoe aHOMaJII>HOe RaMeHeHHe alfllfleKTa $apa,ll;eH B ClIJII>HOM MarHlITHOM rrOJIe 
Ha6mo,ll;aJIoCI> B pa60Te [2] Ha meJIeaO-HTTpReBOM rpaHaTe. 

B ,ll;aHHOH pa60Te rrpOBe,ll;eHhl RaMepeHlIH rrOJIHpHorO alfllfleKTa Keppa B MOHO
KpRCTaJIJIax HlIKeJIH 11 meJIeaa B rrOJIHX ,ll;O 100 Ka B BH,ll;HMOH 06JIaCTH crreKTpa. 
HaMepeHlIH rrpOBO,ll;HJIRCI> Ha MeXaHRqeCKH rrOJIHpOBaHIlliIX o6paaD;ax MOHO
KpHCTaJIJIOB HlIKeJIH (99.9 %), Bhlpam;eHH:&IX MeTO,ll;OM 'IoxpaJII>CKOrO, 11 KpeM
HHCToro r.I<eJIeaa (3.5 % Si). BJIOK-cxe~:t:a lIaMepllTeJII>HOH YCTaHOBKlI rrpe,ll;CTaB
JIeHa Ha pRC. 1. HMrrYJII>CHOe MarHHTHoe rrOJIe COa,ll;aBaJIOCI> paapH,ll;OM KOH
,ll;eHCaTOpHoH 6aTapeR 11 (rroJIe B MaKClIMYMe 100 Ka, ,ll;JIlITeJII>HOCTI> rrepBoro 
rrOJIyrrepllO,ll;a KOJIe6aHO rrOJIH 1.5 MceK., · pa60qee OTBepCTHe COJIeHOll,ll;a 
20 MM). B KaqeCTBe RCTOqHRKa CBeTa 1 lIcrrOJIl>aOBaJIaCI> JIaMIIa HaKaJIlIBaHHH 
MOm;nOCTI>IO 110 BT. CIflOKyclIpoBaHIlliIH JIliIHaon 2 JIyq, rrpOXO,ll;H qepea rrOJIHpR
aaTOp 3, rrorra,ll;aJI Ha o6paaen; 4, rroMem;eHHhlH B D;eHTpe COJIeHOR,ll;a 9. ¥roJI 
rra,ll;eHllH JIyqa paBHHJICH 10°. IIocJIe oTpameHHH OT rroBepxHocTH o6paan;a 
JIyq rrpOXO,ll;HJI qepea aHaJIH3aTOp 5 R IflOKyclIpOBaJICH JIliIH30H 6 Ha lfloToKaTo,ll;e 
IflOTOYMHOmRTeJIH 7 TRIIa <l>8¥-27. CRrHaJI C IflOTOYMHOmRTeJIH rrO,ll;aBaJICH 
Ha BXO,ll; Y OCn;HJIJIorpalfla CI-29 C 3arrOMliIHaHHeM 8. B n;eHTpe COJIeHOR,ll;a 
rrOMem;aJIaCI> KaTymKa-,ll;aT'lRK 10, CHrHaJI C KOTOPOH qepea liIHTerpaTOp 12 
rro.n;aBaJICH Ha BXO,ll; X OCD;HJIJIOrpalfla. TaKlIM o6paaoM, alfllfleKT 3arrRChlBaJICH 
B pa3BepTKe rro rromo. 

KaK 1I3BeCTHO, rrOTOK CP, rrpoxO.n;Hm;O qepe3 aHaJIH3aTOp, paBeH 

<fl = <flo sin2 a" (1) 

r,ll;e CPo - rroToK, rrpoxO,ll;Hm;O qepea aHaJIRaaTOp rrpH MaKClIMaJII>HOM pacKphl
TRR; a: - yroJI OTKJIOHeHlIH aHaJIH3aTOpa OT rrOJIOmeHlIH MaKClIMaJII>HorO 
aaTeMHeHlIH. IIpH rroBopoTe rrJIOCKOCTlI rrOJIHpHaan;lIlI aa CqeT alfllfleKTa Keppa 
Ha HeKOTOpl>IH MaJIhlH yroJI t1 a: R3MeHeHHe rrOTOKa paBHo 

A<fl = 2<flo sin a cos a Aa. (2) 
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