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3a nocne~uee speMJI B JKcnepuMeHTanLuou B~epuou ciJuJH­

KC TIOBbiCHnCJI HHTepec K HCCne~OBaHHJIM BpCMCHHbiX CBOHCTB 

B~epuou MaTepuu B uauoceKyu~uou o6nacTH, KOTopblu snon­

ue peanHJYCTCJI ~OCTK*CHHJIMH COBpeMCHHOH JnCKTpOHH­

KH/ I/. B qacTHOCTH, nonyqeuue nonynposo~HHKOBbiX ~eTeK­
TOpOB 6onbWOH 3~CKTHBHOCTH C XOpOWHM BpeMCHHbiM pa3-

peweHHCM CTanO HC06XO~Mb1M B CBJI38 C C03~aHHCM C8nb­

HOTO'I8biX llpOTOHHbiX YCKOpHTeneu /"Me30HHbiX ciJa6p8K"/ 

~nB uccne~osauuu B3aHMo~eiicTBHB c B~epuou MaTepueu 

/L- H 77-Me30HOB, BpCMJI )I(H3HH KOTOpbiX ne)I(8T B o6naCT8 

10 710 3 HC, a BenH'IHHbl 3~CKTOB TaKOrO B3aHMO~eHCTBHJI 
uaxo~JITCB ua yposue ciloua, noBbiWaJOll{erocJI c ysen8'leH8eM 

HHTeHCHBHOCT8 YCKOpJICMbiX npOTOHOB /2 · 3/, 
LJ.enb HaWeD pa60Tbl COCTOHT B H3y'leH88 BpeMCHHbiX 

CBOHCTB nonyqaeMbiX cepuuuo Ge(Li)- ~eTeKTopos 6onLWHX 

06'beMOB /307 90 CM 3/, KOaKCHanbHbiX C O~H8M "OTKpbiTbiM 

KOHU,OM". 

Ha puc. 1 npuse~eua cocTOBll{aJI 83 Tpex Kauanos 6noK­

CXCMa YCTaHOBKH, C llOMOll{bJO KOTOpOH 83MepJinOCb Bpe­

MeHHOe pa3peweuue Ge ( Li ) - ~eTeKTopa, JHepreT8'lecKoe 

pa3peweuue KOToporo - 2,5 K:JB ua ciJoTOn8H88 fiO( o I F Y = 

= 1332 K:JB/ C 'IYBCTBHTenLHbiM 06'bCMOM cc 60 CM 3 . 3TOT 

~eTeKTOp HCDOnL3yeTCJI B HaCTOJill{ee BpeMJI ~nB ciJ838'leC­

K8X 83Mepeuuu B Jia6opaTop88 Jl~epublx npo6neM OIUIH. 
B oTnH'I8e OT ycTaHOBK8, onucauuou B pa6oTe /I / , 

Mbl 8cnonL3osan8 B TperLeM KaHane o~HOKauanLHbluauanu-

3aTop. 3To ynpocTHJIP Bbl~eneuue "oKua" no 3Hepr8u y­
KBaHTOB OT 

6 °Co. per8cTpupyeMbiX Ge ( Li) - ~eTeKTopoM, 
uaxo~Bll{HMCJI B o~HOM 83 6blcTpblx Kauanos, B cosna~eH8H 

C nnaCTMaCCOBbiM CU,HHTHnnBTOpOM, HaXO~Jill{HMCJI B ~py­

roM Kauane. Bee 6noK8 6blcTpou JneKTpoHHKH onucaubl 

B pa6oTe / l/. 
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Puc. 1. liAoK- cxeMa cucmeMbl OA.II uccAeooeaHu.ll epeMeHHbiX 
CBOUCIIIB Ge( Li) - oemeKmopoe. 

Ha puc. 2 npaBe.neuw BpeMeuuwe pacnpe.neneHH.Il y -
KBaHTOB ,D;n.ll HaWero ,D;CTCKTOpa, H3MCpCHHLIC Ha 3TOH ycTa· 
HOBKC npH paJHLIX 3HepreTHqecKHX noporax. ACHMMCTPH.Il 
pacnpe.neneua:ii o6ycnoBneua ueo.nuopO.D;HOCTLIO non.11 B 
KpHCTanne, npHBO,D;.Illi(CH K paJnHqHIO BO cllpoHTaX CHruanoB, 
CHHMaCMLIX C ,D;CTCKTOpa 161. flonyqeuuoe BPCMCHHOe pal­
peweuae 5,8 HCB 3HepreTaqecKoM HHTepBane 100-1000 K3B 
ue ycTynaeT BpeMeHHOMY pa3peweHHJO .nn.11 TaKoro )l(e Knacca 
,D;CTCKTOpOB, napaMCTPLI o6pa31{0B KOTOPLIX npHBC,D;eHbl B pa • 
6oTe 141. Ilpe.nenLuoe pa3peweuae, KOTopoe ,no- BH.D;HMOMY, 
MO)l(CT 6LJTL ,D;OCTHrHyTO ,D;n.ll TaKHX )l(e 06'LCMOB ,D;CTCKTOpOB 
C HCnOnL30BaHHOH BpCMCHHOH npHB.Il3KOH It I, HaXO,D;HTC.Il 
B pa:iioue "' 3 HC, KaK 3TO cne.nyeT H3 BpeMeHuoro pacnpe­
.neneHH.Il npa nopore 1000 K3B, T.e. Kor.na Bw.nen.llnHCL 
TOnLKO clloTonaHHH 60Co. H, cne.noBaTenLuo, qTo6bl nonyqHTL 
nyqwee .BpCMCHHOe palpeweuae, Tpe6yeTC.Il, C O,D;HOH CTO· 
poubl, acnonL30BaTL auo:ii npHHI{Hn BpeMeuuo:ii npHB.Il3KH I 5 I, 
a C ,D;pyro:ii • AJI.Il H3MepeHH.Il npHMCH.IITL KOaKCHanLHbiC 
,D;CTCKTOpLI C .D;BYM.Il "OTKpbiTbiMH KOHI{aMH"/41. 

BpeMeuuoe pa3peweuae 4 HC jpuc. 2/, nonyqeuuoe c no­
poroM 122 K3B B 6wcTpoM Kauane /Kanu6poBKa BenacL no 
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Puc. 2. BpeMeHHbJe cneKmpbl Y- KBQH1/IOB, noAy~eHHbJe Ha 
Ge ( Li) - oeme Kill Ope C ~YBCIIIBUIII€/IbHbiM 06'b€MOM 60 CM 3. 

clloTOnHHHH OT 57 Co I, Bnonue y.noBneTBopaTenLHO .nn.ll:u:enoro 
Knacca cllHJHqecKHX Ja.naq, .nn.11 KOToporo H npe.nua3uaqanc.11 
,D;CTCKTOp TaKOrO 06'beMa. 

flo ynpoll(euuo:ii cxeMe, 6e3 o.nuoKauanLuoro auanaJa· 
TOpa, npH 3HepreTaqeCKOM nopore 122 K3B B 6biCTpOM Ka· 
uane, 6blnH TaK)l(C npOH3BC,D;CHLI H3MCPCHH.Il BpCMCHHOrO 
pa3peweua.11 .nn.11 o.nuo:ii H3 napTH:ii Ge(Li) -.neTeKTopoB, 
H3rOTOBneuuLIX cepa:iiuo. Hx BpeMeHHble palpeweHH.Il ua 
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Ta6HMna I. BpeMeHHHe pa3pemeHHH cepH~HHX RoaRcHa~nHHX 
Ge ( L.. i )-neTeRTOP.QB, no~ytleHHHe MeTonoM, 
OIIHCSHHHM E pa6oTe/I/. 

Pa6otJee BpeweHHoe BpeMeHHoe THn HanwszeH»e pa3£~em•e pa3¥emeH!Ie l(eTeRTOpoF ( ) HS 2 EH- Ha /IO FH-
OOTH (HC ) COTH (He ) 

.Ill' .Ill\ 90 r .If :IJo ax:JO 5,7 I6, I 

.lU'.IIK 90B Ji 2S 9 ax:JO 6,2 I5,8 

.Ill'.lll< oo r li 30 4 2500 4,0 S,1 
JII1IK OOB Ji 2S I IOOO 7,.'3 I7,2 
.lli'l(I{ OOE .If 2S 2 IaJO 6,3 I3,4 
Jll'.lll< 60B li 29 8 3aJO 4,8 ro, 2 

.IU'.lll< 50 B Ji 285 2aJO 4,8 IO,I 

.IU'.lll< 50B Ji 2S 6 3400 5,5 II,4 

.lli'l(I{ 50B .If 2S 7 IOOO 6,I 13,1 

.Ill'JlK 70 r .If 30 I 2400 4,4 I0,2 

.IU'JlK 40B No 30 3 2000 4,4 II,Z 
JII'JlK 40B Ji 284 2400 4,2 ':.,6 
.lli'l(I{ 40E Ji 2S 4 I400 7,3 18,3 
.IU'.lll< 40B N> 27 4 34)0 4,3 s l ,. 
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DOnOBHHe BLICOTLI pacnpe~eneHHJI, KaK DOKa3anH H3MepeHHJI, 
ne>KaT B ~ana3oHe St7 He, a WHpBHLI pacnpe~eneHHJI Ha 
1/10 BLICOTLI HaXO~JITCJI B BHTepaane 9 H8 HC /•a6A. 1/, 
qTo JIBnJieTcJI ~JI 3Toro Knacca ~eTeKTopoa c no~o6HLIMH 
06'beMaMH BDOnHe Y~OBneTBOpHTenLHLIM H COOTBeTCTByeT 
Tpe6oBaHHJIM 6onLWHHCTBa COBpeMeHHLIX HayqHLIX' H TeXHH­
qecKBX Ja~aq. 

B JaKmoqeHHe aBTOPLI BLipa>KaiOT 6naro~apHOCTL 
B.Il.,D;>Kenenoay, C.M.IlonHKaHoBy H B.A.JIHymKOBCKOMY 
3a co~eilcTBBe, B.C.Eaceeay, H.A.CHHaeay uA.H.KanBHH­
HY Ja noMo~L a pa6oTe, E.II.OcHneHKo H <I».ra6pH3mo - Ja 
noneJHLie o6cy>K~eHH1l nonyqeHHLIX peJynLTaToB. 
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PyKonucb nocmynuAa e U30ameAbCKUU omoeA 
18 woHJI 1975 zooa . 
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B .JI .Jlio60WHI..I,' M J1. n () .uro pei..I,KH H 

0 ~JIIDKTYAUHHX 3~~EKT~BH~X CEqEH~H 
B Y~TAPHOH TEOP~~ 

HanpaB.'lPHO B Hl!J 



<0 1975 061>eOUHeHHbiU UHCIIIUIIIYIII JIOepHbiX UCCAe006QHUU ,4y6Ha 

1. llnoTHOCTh ypoBHeo KOMnayH~-R~pa 6~crpo B03pa­

craer c 3Heprue8 B036y:>K~eHHR U, WHPHHa ypoBHeo I TaK:>Ke 

B03pacraeT, XOTR H He TaK 6~CTpO. fl03TOMy npH ~OCTaTo4-

HO 6onbWOH 3HeprHH B036Y:>K~eHHR B03HHKaeT CHnhHOe ne­

peKp~BaHHe ypoBHeo , Kor~a 

pi' 1. /1/ 

Cne~oBarenLHO, aMnnury~a ynpyroro pacceRHHR /u .IJ.pyrux 

.Il.BYX4aCTH4H~X llpOI.I,eCCOB/ onpe.IJ.enRCTCR COBMCCTHbiM .IJ.CH­

CTBHCM 0\.feHb 6onbWOrO 4HCna nepeKp~BaiDll.I,HXCR pe3o­

HaHCOB ( N - (J r ), pacnono:>KCHHbiX B6JIH3H H36paHHoro 3Ha-

4eHHR U H OTnH\.faiDll.I,HXCR no 3HeprHH OT lJ Ha BenH4HHy 

llOPR.IJ.Ka J'. C ~pyrOH CTOpOH~, KpaUHRR cnO:>KHOCTb pac­

CMaTpHBaCMhlX KOMnayH.IJ.-R.IJ.ep npHBO.IJ.HT K TOMY, '-ITO nono­

)f(CHHe ux ypoBHeo MO)I(HO C4HTa Th cny4aHHhlM. 3To yTsep:>K­

~eHHe xopowo cornacyeTcR c 3KcnepHMeHTOM B o6nacTu 

cpaBHHTenLHO Man~x B036Y:>K.IJ.CHHH, KOr.IJ.a pe30HaHCbl Cll.l,e He 

nepeKp~BaiDTCR, H OHO Ka:>KeTCR CTOnh :>Ke cnpaBe.IJ.JIHB~M 

npH 6onee B~COKHX B036Y:>K.IJ.CHHRX. 

B 3THX ycnoBHRX JcP<I>eKTHBHoe ce\.feHHe niD6oro ¢uKcu­

poBaHHoro KaHana TaK:>Ke RBnJieTCR cny4aHHOH BenH\.fHHOH, 

HO Ha nepB~H B3rnJI~ Ka:>KeTCJI, '-ITO OTHOCHTenLHaR <iJnwK-

Tyal.I,HJI 11 - --
1-. T .e. 04eHL Mana. O~HaKo, cor nacHo Teopuu a -

\ N 
3pHKCOHa H MHOrHX .IJ.pyrHX aBTOpOB, pa3BHBaiDll.I,HX ero 

H~eH, TaKoe 3aKnlD4eHHe JIBnJieTCJI OWH604H~M: npH 6onb­

WHX N ¢nwKTyauuu bKa3~BaiDTCR KOHe4H~MH, 6onLWHMH 

H He 3aBHCRll.I,HMH oT N. 3KcnepuMeHT nO.IJ.TBep~un ¢aKTH-

4eCKoe Cyll.l,eCTBOBaHHe 3pHKCOHOBCKHX <iJnlDKTyal.I,HH, H B 

HaCTORll.l,ee BpeMR HM llOCBRll.l,eHa rpoMa.IJ.HaR nHTepaTypa, 

reoperuqecKaR H 3KcnepuMeHranLHaJI /cM.
1
HanpHMep, o6-

30Phl·1·2 /. 

3 



Me:>K.IJ.Y Teopueii H 3KcnepuMeHTOM HMeeTc.H KaqecTBeH­

Hoe cornacue, H no 3Toii npH'iHHe HCXO.IJ.Hble nono:>KeHHJI Teo­

puu npHHJITo C'iHTaTL npasunLHbiMH '*. TaKoe MHeHHe Ka:>KeT­

CJI HaM, O.IJ.HaKo, npe:>K,IJ.eBpeMeHHbiM. B~-nepsblx, xopowo 

H3BeCTHO, 'iTOHeKOTOpbleTeopeTH'ieCKHenpe,IJ.ITOCblnKH3pHK­

COHOBCKOrO ITO,IJ.XO,IJ.a He BITOnHe 060CHOBaHbl. BO-BTOpbiX, 

MO:>KHo, KaK 6y,IJ.eT noKaJaHo HH:>Ke, paJBHTL 6onee nocne­

.IJ.OBaTenLHYIO TeopeTH'ieCKYIO CXeMy, ITPHBO,IJ.JIIQYIO K Ka­

qeCTBeHHO CXO,IJ.HbiM /HO BCe :>Ke ,IJ.pyrHM/ peJynLTaTaM. 

fiOCKOnLKy peqh H,IJ.eT Ceiiqac TOnLKO 0 COITOCTaBneHHH 

pa3nH'iHbiX TeopeTH'ieCKHX ITO,IJ.XO,IJ.OB, B03MO:>KHO H ,IJ.a:>Ke 

:>KenaTenLHo orpaHH'iHTLCJI Ha nepBbiX nopax npocTeiiweii 

MbiCnHMOH CHTyauueii, nHWL 6bl OHa OTpa:>Kana OCHOBHble 

qepTbl .HBneHHJI H ,IJ.onycKana B cuny csoeii npocTOTLI ,IJ.o­

cTaTO'iHO ITp03pa'iHyiO TeopeTH'ieCKyiO pa3pa60TKy. by,IJ.eM 

IT03TOMY C'iHTaTL, 'iTO ,IJ.eno CBO,IJ.HTCJI K ynpyroMy peJo­

HaHCHOMy pacce.HHHIO 6eCCITHHOBOH 'iaCTHUbl Ha 6eCCITHHOBOM 

.H,IJ.pe, 'iTO ynpyroe pacce.HHHe JIBn.HeTCJI e,IJ.HHCTBeHHbiM Ka­

HanOM peaKUHH H 'iTO BCeM nepeKpbiBaiOIQHMCJI peJOHaHCaM 

COOTBeTCTByeT O,IJ.HH H TOT :>Ke op6HTanLHbiH MOMeHT f. 

BKniO'ieHHe B aHanH3 pa3HbiX f H CITHHOB B3aHMO,IJ.eii­

CTBYfOIQHX qacTHU He nosneKno 6bl Ja co6oii oco6blx ocno:>K­

HeHHii. llepeXO,IJ. K MHOrOKaHanLHbiM peaKUHJIM Ka:>KeTCJI 

CYIQeCTBeHHO 6onee Ba:>KHbiM, HO 3TOT War He JIBn.HeTCJI 

uenLIO HaCTOJIIUeii pa6oTbl. XoTJI peanLHble peaKUHH He 

JIBn.HIOTCJI, KOHe'iHO, O,IJ.HOKaHanLHbiMH, ITpH H,IJ.eonorH'ieCKOM 

o60CHOBaHHH 06IUeiTpHHJITOrO ITO,IJ.XO,IJ.a MHOroKaHanLHOCTL 

He HrpaeT CKOnLKO-HH6y,IJ.L ITPHHUHITHanLHOH ponH. C Hanu­

'iHeM MHOrHX KOHe'iHbiX COCTOJIHHH CBJ13biBaiOT 06bl'iHO B03-

MO:>KHOCTL ITpHHJITL ,IJ.nJI BCeX nepeKpbiBaiOIQHXCJI pe30HaHCOB 

e,IJ.HHoe JHa'ieHHe WHPHHbl I'. Mbl B ,IJ.anLHeiiweM TaK:>Ke 6y,IJ.eM 

ITOnL30BaTLCJI 3THM npe,IJ.nono:>KeHHeM, ITPHBO,IJ.JIIQHM K HeKo­

TOpOMy YITPOIUeHHIO MaTeMaTHKH, HO B TO :>Ke BpeMJI He 

JaTparHBaiOIQHM tilH3H'ieCKOro CMbiCna JIBneHHJI. 

* Ha KonuqecTBeHHoe cornacae TeopHJI He npeTeH,IJ.yeT: 
CnHWKOM MHOrHe tilaKTOpbl, He ITO.IUJ;aiOIQHeCJI TO'IHOMy Teope­
TH'IeCKOMy aHanHJy, MOryT HCKa:>KaTL OCHOBHOe JIBneHHe. 
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2. He'iTO no,IJ.o6Hoe 3PHKCOHOBCKHM tllnroKTyauuxM snep­

Bble 6blno·Bbi.HBneHo eiUe PeneeM B CBJI3H c Ja,IJ.a'ieii o $nroK­

TyauHJIX HHTeHCHBHOCTH ecTeCTBeHHOrO CBeTa':l ,[l.nJI nonx­

pH30BaHHOrO CBeTa Bni060H cPHKCHpOBaHHbiH MOMeHT BpeMeHH 

aMITnHTy,IJ.a 

A 
N 

~ an 
D= 1 

/2/ 

xBn.HeTc.H cyMMoii oqeHL 6onLworo qucna HeJaBHCHMblx 

cnyqaiiHbiX cnaraeMblx; see OHH HMeiOT Hynesble cpeJJ.HHe 

Jtia'ieHHJI H O,IJ.HHaKOBble JJ.Hcnepcuu u · llo3TOMY npu N · I 
aMITnHTy,IJ.a ,IJ.On:>KHa 6LJTL pacnpe,IJ.eneHa B COOTBeTCTBHH C 

JaKOHOM raycca, T.e. 
2 l A 2Na 

dP(A) --=-====-c dA. 
v2TTNa 

/3/ 

,[l.nH HenonHpH30BaHHoro cqeTa HMeeTCJI eiUe BTopaH, He 

JaBHCHMaJI oT A, KOMnoHeHTa B, pacnpe,IJ.eneHHaH no TaKoMy 

:>Ke 3aKOHY /3/. 
2 2 

HHTeHCHBHOCTL Henon.HpHJOBaHHoro cseTa 1 A ' B 
ee JaKoH pacnpe,IJ.eneHHJI nonyqaeTCJI KOM6HHauueii JaKoHoB 

/3/ ,IJ.nx A H B u, KaK nerKo noKaJaTL, HMeeT BHJJ. 

dW(j) -, _ _1 c-J. 2Na - d 
2Na 1- /4/ 

11.3 /4/ HeMe,IJ.neHHO cne,IJ.yiOT Bblpa:>KeHHJI ,IJ.nx cpeJJ.Hero JHa­

qeHHJI HHTeHCHBHOCTH I' ee ,IJ.Hcnepcuu o_, H OTHOCHTenbHOH 

$nroKTyauuu 17 J 
- - 2 
J ·c2Na, OJ~ (j), ~ ~1. 

TJ -' = r /5/ 

TaKHM o6pa3oM, npu .IJ.OCTaTO'iHO 6onLwux N cpe,IJ.HJIJI 

HHTeHCHBHOCTb pacTeT nponopUHOHanbHO N, HO OTHOCHTenb­

HaJI $niOKTyauu.H oT N He JasucuT! 

fiO,IJ.'iepKHeM, 'iTO pe3ynLTaTbl /4/ H /5/ nonyqeHbl B 

npe,IJ.nono:>KeHHH, 'iTO KOMnoHeHTbl A H B cTaTHCTH'ieCKH 

He 3aBHCHMbl H HMeiOT O,IJ.HHaKOBble pacnpe,IJ.eneHHJI H 'iTO 

cpe,IJ.HHe 3Ha'ieHHJI CTaTHCTH'ieCKH He3aBHCHMbiX BenH'iHH 

an , BXO)J.JIIQHX B /2/, paBHbl Hynro. CTOHT npe,IJ.ITOnO:>KHTL, 

'iTO 3TH cpe,IJ.HHe 3Ha'ieHHJI ITpH COXpaHeHHH CTaTHCTH'ieCKOH 

He3aBHCHMOCTH paBHbl HeKOTOpOH KOHe'iHOH BenH'iHHe p , 
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H llOllO:>KeHHe pa~HKallbHO H3MeHHTCJI: BMeCTO 151 nonyqaeTCJI 

j_ 2 2 3 2 
N a + 2N {3 a • __ . 

TJ 
- 2 2 2 1- N4[34+2N 3a[3 +N a 

15 I 

llpu ~ocTaTO<JHo 6onLwux N OTHOCHTenLHaJI ~nroKTya-
2 a 

IJ;HJI TJ ::: V -, T.e. HHTeHCHBHOCTh J nepecTaeT ~llroKM 
J N{3 2 

TYHPOBaTh. CooTHoweHHJI 141 H 151 MoryT He BblnonHJIThCJI 

H B cnyqae, I<Or~a CTaTHCTH<JeCI<aJI He3aBHCHMOCTh cnarae­

MbiX an HnH KOMDOHeHT A H B CMeHJieTcJI KaKou- nu6o 
KOppenJIIJ;HeH Me:>K~y HHMH. 

3. B Teopuu 3pHI<CoHa aMnnHTy~y npou;ecca 3anHChiBaJOT 
B BH~e 

A= L 
an 

n E . r E - -I-
n 2 

161 

~anee, CChlnaJICb Ha I<paHHIOIO CllO:>KHOCTh BbiCOI<OB03-

6y:>K~eHHhiX KOMnayH~- JI~ep, npe~nonaraJOT, <JTO KOMnneKc­

Hble 'IHCna an JIBllJIIOTCJI He 3aBHCHMbiMH cny<JaHHbiMH BenH­

<JHHaMH C HyneBbiMH Cpe~HHMH 3Ha<JeHHJIMH H <JTO 3HeprHH 

pe3oHaHCOB En TaK:>Ke He3aBBCHMhl H pacnpe~eneHbl cnyqaif­

HO B paBHOMepHO II<OHKpeTHbiB BB~ 3aKOHa pacnpe~eneHBJI 
TO<Jei< En B~OnL OCR 3Hepraa He JIBnJieTcJI O<JeHh cy~eCTBeH M 

HbiM; MO:>KBO, HanpBMep, C<JBTaTh ero nyaCCOHOBCKHM C no­

CTOJIHHOH nnoTHOCTLJO p 1. Tor~a aMnnaTy~a A Tal()f(e oKa-

3biBaeTcJI HeKOTOpoi cnyqaiHOH ~YHKIJ;Bei 3HeprBB, npB<JeM 

B ycnoBBJIX cBnhuoro nepeKpbiBaHHJI Im A B ReA JIBllJIJOTCJI 

CYMMaMH O<JeHb fiOllhWOro <JHCna He3aBHCHMbiX cny<JaHHbiX 

cnaraeMbiX H, cne~oBaTeni.Ho, pacnpe~eneHhl no 3aKoHy 
raycca THna 131. 

B CBOIO O<Jepe~L, H 3~eKTHBHOe ce<JeHHe JIBnJieTCJI cny­

<JaHHOH BenH<JHHoi, npu<JeM a= (ReA) 2 +(ImA) 2 • II03TOMy 

npu ~ononHHTenLHOM npe~nono:>KeHHH o paBHonpaBHOCTH H 

B3aHMHoi CTaTHCTH<JecKoi He3aBHCHMOCTH ReA H ImA 
B03HHKaeT nonHaJI MaTeMaTH<JecKaJI aHanorHJI c 3a~a<Jei 

6 
6 

PeneJI. Cne~oBaTenLHO, 3aKOH pacnpe~eneHHJI a 
~aeT c 151, T.e. 

dW(a) = -
1- e-a/a da. 
a 

COBna-

171 

H3 17 I BbiTeKaiOT 6onhWHe ~llWKTyau;HH a, B <JaCTHOCTH, 

~HCDepCHJI D = (a )2 
H OTHOCHTellhHaJI !lJnJOI<TyaUHJI TJ - 1 . a u 

Ba:>KHOH oco6eHHOCThro 3pHKCOHOBCKHX ~nJOI<Tyau;uil JIBnJI-

eTCJI Tal()f(e cy~eCTBOBaHHe I<OppenJIUHH Me:>K~y 3~ei<THB­

HbiMH Ce<JeHHJIMH ~llJI ~BYX 3HeprHH, pa3nH<JaiO~HXCJI Ha 

Hei<oTopyJO BenH<JHHY ( . Ee MO:>KHO oxapai<Tepu3oBaTh I<o-

3~Hu;HeHTOM I<OppenJIUHH 

R (c) c 
a (E) a (E-t ()-a (E)· a(Et() 

D 
a 

181 

--- ---2 
r~e Da ~ (,2 (E)- (a (E)) . Y cpe~HeHae npoBo~HTCJI 3~ech 
no 3Heprau E . no3TOMY R 3aBHCHT TOllLI<o oT r • 4acTo 

BBO~JIT e~e BenH<JHHy 

) A(E)A*(Etl}-A(E)·A*(:E+d 
r ( f = 

' 

18 I 
! A (E) I 2 

- I A (E) ! 2 

xapaKTepa3yro~yro I<oppenJIUHJO Me:>K~y aMnnuTy~aMu. B Teo­
puB 3pHI<COHa .'I . 

1 
r (c)= . 1' 

1 I I f, 

. 1 
R(f)= 10(/n2 18 "I 

T.e. o6e BenH<JHHbl 3aBBCJIT OT WHPHHbl ypOBHei I<OMnayH~­
JI~pa r. HO He OT nnOTHOCTH YPOBHei p . libiCTpoe y6biBaHHe 

~YHI<IJ;HH r( () H R(() . npa r»(o- r o6bi<JHO CBJI3biBaJOT 

C COOTHOWeHBeM Heonpe~eneHHOCTei Me~y 3Hepraei H 

BpeMeHeM fO r - t , B KOTOpOM r = t/r HHTepnpeTHpyM 

eTcJI KaK xapai<TepHoe BpeMJI :>KH3HH Bo36y:>K~eHaoro KOM­

nayu~-JI~pa. Bblpa:>KeHHe 18" I ~nR R(d noBceMeCTHO ac­

nonL3yeTcJI ~nJI 3KcnepHMeHTanLHoro onpe~eneHHJI wupu­

Hbl f B YCllOBHJIX CHnLHOrO nepeKpbiBaHHJI, I<Or~a He-

7 



nocpe.LJ.CTBeHHOe B3MepeHBe r HeB03MO)f(HO. TaKOBbl BCXO.LJ.­

Hble npe.LJ.llOJIO)I(eHBJI B OCHOBHLie pe3yJILTaTLI TeOpBB 3pBK­

COHa B ee HaB60Jiee npOCTOM BapBaHTe, He Y'IBTLIBaJOJ.UeM 

pa3JIB'IHLie OCJIO)f(HeHBJI, XOTJI B Ba)f(Hble B npaKTB'IeCKOM 

OTHOUJeHBB, HO He O'leHb CYJ.UeCTBeHHble B npBHI.J,BDHaJibHOM 

nJiaHe. 

HeCMOTpJI Ha OTMe'leHHOe BbiUJe Ka'leCTBeHHOe COrJiaCHe 

C 3KcnepHMeHTOM, CJie.LJ.yeT llpH3HaTb, '1~0 06J.UaJI KapTBHa 

3.LJ.eCb .LJ.aJieKO He TaKaJI JICHaJI, KaK B YDOMJIHYTOH paHee 

3a.LJ.a'le PeJieJI. MHorBe BonpocLI ocTaJOTCJI 6e3 .LJ.OCTaTO'IHO 

'leTKHX OTBeTOB. MO)f(HO JIB C'IBTaTb BeJIB'IBHLI a
0 

CTaTHC­

TH'IeCKH He3aBHCBMLIMB, HeCMOTpJI Ha CJIO)f(Hble CBJI3H, Ha­

JiaraeMble Ha HHX Tpe6oBaHHeM YHBTapHOCTH? MO)KHO JIH 

B 3TBX ycJIOBBJIX C'IHTaTL He3aBBCHMLIMB KOMnoHeHTLI ReA H 

ImA' BepHo JIH, 'ITO OHB paBHonpaBHLI, HecMOTpJI Ha OT­

CYTCTBHe paBHODpaBBJI Me)I(.LJ.Y .LJ.eHCTBBTeJILHOH H MHHMOH 

qacTJIMB aMnJIBTY.LJ. B30JIBpoBaHHLIX pe3oHaHcoB? KaKyJO 

pom, BrpaeT TOT l~JaKT, 'ITO cpe.LJ.Hee 3Ha'leHHe lm A, corJiac­

HO OllTB'IeCKOH TeopeMe, 60Jibllle HYJIJI? He BLITeKaeT JIB H3 

Hero, C y'leTOM 4JopMyJILI /5" /, l~JaKTB'IeCKOe HC'Ie3HOBeHHe 

lPJIJOKTyai.J,BH, eCJIB BLIDOJIHeHO YCJIOBHe /1/? 

Bee 3TH HeJICHOCTH npHBO.lJ.JIT K COMHeHHJO B HCXO.LJ.HLIX 

TeopeTB'IeCKHX npe.LJ.nocLIJIKax 3PHKCOHOBCKoro DO.LJ.XO.LJ.a. Oc­

HOBHOe B03pa)f(eHBe CBO.LJ.HTCJI K TOMY, 'ITO 3TOT llO.lJ.XO.lJ. 

lPaKTH'IeCKB He y'IBTLIBaeT TaKoro lPYH.LJ.aMeHTaJILHoro 

CBOHCTBa S - Ma TPBU.LI, KaK YHBTapHOCTL. B pJI.LJ.e pa6oT y)l(e 

OTMe'laJIOCb, 'ITO B paMKaX YHBTapHOH TeOpBB aMDJIHTY.lJ.LI 

an B l~JopMyJie /6/ HeJib3JI C'IBTaTb He3aBHCBMLIMH, 'ITO 

CYJ.UeCTBYJOT KOppeJIJII.J,BB Me)f(.LJ.Y aMDJIBTy.LJ.aMH, COOTBeT­

CTBYJOII.J,HMB pa3HLIM pe 30HaHCHLIM ypoBHJIM ' 1- 6 . 3TH Kop­

peJIJIU.BB CTaHOBJITCJI O'leHb CYJ.UeCTBeHHbiMB HMeHHO B CJIY­

qae nepeKpLIBaJOII.J,HXCJI pe30HaHCOB /npB p r>' 1/. B qacT­

HOCTH, B pa6oTe MoJIL.LJ.ay3pa 4 · · .LJ.JIJI PJI.LJ.a YHHTapHLIX 

MO.LJ.eJieH 6LIJIB llOJiy'leHbl COOTHOUJeHBJI, KopeHHLIM o6pa30M 

OTJIB'IaJOJ.UBeCJI OT pe3ym.TaTOB CTaH.LJ.apTHOH TeOpHB 3pBK­

COHa. 0.LJ.HaKO llOCJie.LJ.OBaTem.HOH HeMO.LJ.eJILHOH TeOpBH lPJIJOK­

Tyai.J,HH 34l4JeKTBBHLIX ce'leHBH, aBTOMaTB'IeCKB Y.ll.OBJieTBo­

PJIJOJ.Ueil ycJIOBBJO YHBTapHOCTB, .LJ.O cBx nop He cymecTByeT. 

HB)f(e MLI nonbiTaeMCJI B o6max qepTax pa3BHTL B03MO)f(HLIH 

DO.ll.XO.LJ. K TaKOH TeOpHH, orpaHH'IHBaJICL CJiyqaeM O.LJ.HOKa­

HaJILHbiX peaKI.J,HH. fiOCKOJibKY pe'lb 6y.LJ.eT H.LJ.TH TOJibKO 0 

8 

'IHCTO ynpyrOM pacceJIHHH, He COllpOBO)f(.LJ.aeMOM Heynpy­

rBMH npou.eccaMa, conocTaBJieHue noJiy'leHHLIX pe3yJILTaTOB 

c 3KcnepBMeHTOM noKa 'ITO npe)f(.LJ.eBpeMeHHo. YIHTepecHa 

TOJILKO 06J.UaJI CTpyKTypa 3TBX pe3yJILTaTOB, BLIJIBJieHHe 

HX CXO.LJ.CTBa BJIH pa3JIH'IBJI C COOTBeTCTBYIOJ.UHMH pe3yJIL­

TaTaMB 3pBKCOHOBCKOH CXeMbl. 

4. )J,JIJI B30JIHpOBaHHOrO pe30HaHca C yrJIOBLIM MOMeH-

TOM £ aMDJIHTy.LJ.a 'IHCTO ynpyroro pacceJIHH11 Ha yroJI EJ 
npe.LJ.CTaBJIJieTCJI B BH.LJ.e 

21' tl E()--E I ~ I 
A(E,El)~-.-( -l)PI'(cos(-1), 

2 tk E - E - j_ I. 
/9/ 

f) 2 

r.LJ.e k- BOJIHOBoe 'IBCJio, E
0

- 3HeprHJI pe3oHaHca, P/cos<-1)­
noJIBHOM Jle)l(aH.LJ.pa. EcJIH HMeeTcR HecKOJILKo nepeKpLIBaJO­

IUBXCR YPOBHeH, TO C yqeTOM Tpe6oBaHH11 YHHTapHOCTH o6-

IUYJO aMnJIHTY.LJ.Y A(E, (><)) HeJIL3JI 3anBCLIBaTL B BH.LJ.e CYMMLI 
u /9/ O 7 H 9 Bblpa)l(eHBB . Ha HMeeT BHYJO cTpyKTYPY, a HMeHHO · ' ·: 

2 1 " E -E~_!._r 
+ 2 1 '' n 2 n 

A(E .r-n -,-. -(S(E)-l)P (cos8k~k 01 . -l)P
1
(cos8Y 10/ 

._tk f 2t n-IE -E-.Lr , 
n 2 n 

EcnB paccToJIHHR Me)I(.LJ.Y coce.LJ.HHMB pe 30HaHcaMB BeJIB­

KH DO cpaBHeHBJO C BX ·lliBpHHOH I', 4JopMyJia /10/ npaKTH­

qeCKH COBDa.LJ.aeT C CyMMOH napi.J,BaJILHLIX aMDJIBTY.lJ. /9/, HO 

B BHTepecYJOmeM Hac cJiyqae CBJILHoro nepeKpbiBaHBR TaKoe 

npH6JIJDKeHHe /KOTOpbiM lPaKTB'IeCKH DO Jib 30BaJICR 3pBK­

COH/ COBepUJeHHO HenpBrO.LJ.HO. MO)f(HO, KOHe"iHO, nepenacaTb 

/10/ B BH.LJ.e CYMMLI DOJIIOCHLIX 'IJieHOB THna /6/, HO TOr.LJ.a 

Ka)f(.LJ.LIH B 3 'IHCJIBTeJieH OK a 3aJICR 6bl .LJ.OBOJILHO CJIO)f(HOH lPYHK­

I.J,HeH Be ex E II H rn H .LJ.aJILHeHUJBH CTa THCTB'IeCKHH aHa-

9 



JJH3 B 3THX TepMHHaX nOTpe60BaJI 6LI )J,OnOnHHTeJILHLIX Mano 

060CHOBaHHLIX npe)J,nOJJO:lKeHBH * · fi03TOMy B I<atJeCTBe 

HCXO)J,HOrO ropa3)J,O ny'Ulle HCnOJJL30BafL BLipa:lKeHHe 1101. 
llpe)J,CTaBHM clJyHI<IJ,BlO S(E), BXO)J,JII..I.(YlO B 1101, B BB)J,e 

, •o N 2ion 
'-,(E)~e = n e 

n=l 

r.D.e 4Ja3w 

r 
II 

II 

n 
arc tg -----

2 (En -E) 

1111 

111' I 

Mw 6y)J,eM HCXO)J,HTL H3 CJJe)J,ylOI..I.(eH CTaTBCTBtJeCKOH 

runoTe 3 w: npu xaoTBtJe CKOM pacnono:lKeHBB 6onLworo tJHcna 

yposHeil pa3JJH'IHLie clJyHKQBH aMnnHTY.IJ. H cetJeHHil, ycpe.IJ.­

HeHHLie no WHpOKOMy HHTepsany 3HeprHH, BO MHOrO pa3 

npeBLIWaiOI..I.(eMy WHpHHLI rn H paCCTOJIHHJI Me)K)J,y COCe)J,HHMH 

ypoBHJIMH, cosna)J,aJOT c Teyu :lKe clJyHKQHJIMH npu Hei<oTopoB: 

cllHKCHposaHHo:H 3Hepruu E BHYTPH )J,aHHoro HHTepsana, 

ycpe)J,HeHHbiMH no COBOI<ynHOCTH pe30HaHCHbiX napaMeTpOB, 

KOTOpble )J,JJJI I<a)K)J,oro H3 ypoBHeil npe.IJ.nonaraJOTCJI CJiyqaB:­

HLIMH H He 3aBHCHMLIMH. B )J,anLHeB:weM MLI YBH.IJ.HM, 'ITO 

nOJiytJeHHble _Tai<HM MeTO)J,OM pe3yJJLTaTLI JJH60 COBCeM He 

3aBHCJIT OT E H rpaHHQ 3HepreTHtJeci<oro HHTepsana, nu6o 

3Ta 3aBHCHMOCTL JIBJJJieTCJI HeCyl..l.(eCTBeHHOH H HC'IeJaeT 

B npe)J,eJILHOM cnyqae BbiCOKOro nepei<pbiBaHHJI pe30HaHCHbiX 
ypoBHeil. 

liy)J,eM CtJHTaTL, 'ITO 3HeprHH yposHeB: En lu WHPHHhl 

I~n I JIBJIJIIOTCJI cTaTHCTHtJeci<H He3aBHCHMbiMH. llpu 3TOM 

---rHeTpy)J,HO noi<a3aTL, 'ITO YHHTapHOe nOJJIOCHOe npe)J,­
CTaBJieHHe aMnJJHTY.IJ.bl pacCeJIHHJI 1101 HMeeT BH.IJ.ICM. /7 ,I Of' 
A (E ,8) "' -

1
- ~ (2£ + 1) gnPp (cos8 )/(En -E - i .I:u_

2 
), 

2k n=l 
r)J,e 

. [' +li)/(E E . in-fk) g0 =-iresnS(E)=lnk~n(E0-Ek4-1 n
2 

n- k-1-
2

- · 

,lJ;JIJI CHCTeMbl H30JIHPOBaHHbiX pe30HaHCOB (I En-.Et-1 >> rn ,1 k) 

nonyqaeM 8n -::.10 • JlcHo, 'ITO B o6IQeM cnyqae, I<Or)J,a 

I En- E k I ::;r n 'lk' I<OMnnei<CHble Bbl'leTbl g n HBKai< HeJJL3JI 
C'IHTaTL He3aBHCBMbiMB. 

10 

napi.UiaJJhHLie 4Ja3LI 0 n JIBJJJIIOTCJI Tai<)Ke He3aBBCJtJdLIMB 

CJJytJaHHLIMB BeJJB'IBHaMB, a CYMMapHaJI 4Ja3a o c 2 ~ 1l 
n I n 

ecTL cyMMa 6onLworo qacna cnytJaHHLIX senBtJBH. Cne)J,o­

BaTenLHo, .IJ.BcnepcuJI D0 pacTeT no Mepe yBenutJeHBJI cTe­

neHB nepei<pbiBaHBJI pe30HaHCOB, H npH )J,OCTaTO'IHO 60JILWOH 

nnoTHOCTB ypoBHeil, I<Or.IJ.a \00 , - 2 7l, 3ai<oH pacnpe.IJ.eneHHH 

0 CTaHOBBTCJI npai<TB'IeCI<B paBHOMepHbiM B BHTepBaJie 

OT 0 = 0 )1,0 o = 2 77 *. 
Ho Tor)J,a 3a)J,atJa CHJJLHO ynpol..l.(aeTcJI: Tpe6yeTcH npo­

aHaJJB3BposaTL CTaTHCTHtJeCKHe CBOHCTBa CetJeHHH peJo­

HaHCHOrO pacceJIHHJI u=IA! 2 ,r)J,e 

A~ l.X_=l(e io -·1), 110'1 
2 ik 

npHtJeM cnyqaiiHaJI 4Ja3a 1) paBHoMei!_I:!Q_ pacnpe)J,eneHa B 

HHTepBaJie ( 0,2 7l ). ,l],JJJI BLI'IHCJieHHH ;-; H a 2 Ha)J,O ycpe)J,HHTL 

Bblpa:lKeHHH :L 2 
2 (21' tl) Pr(cosA) c 

rr = ! A ! c ( 1 - coso) 
' . 2 k 2 

H t t (2 r 1 1) P l' (cos e 
4 k t 

(} 2 ( 1 j cos 
2 

() - 2 cos() ) . 

B paccMaTpHBaeMbiX ycnoBHHX cos()~ 0 H cos2 () · 1 
T 

CJJe)J,OBaTeJJbHO, OTHOCHTeJILHaJI clJJllOKTyaU.HH He 3aBHCHT 

OT yrna pecceJIHHJI H pasHa 

77 -
(J 

j-;;2 _ (a) 2 

\ ------- = 

(0:) 2 \2 
1121 

* TaKoil :lKe pe3yJJLTaT nonyqaeTCJI H npu JHatJHTenLHO 
6onee cna6biX npe)J,nOJJO:lKeHHHX: 3HeprHH En H WBPHHbl r n He 

06JI3a Te JJLHO )J,OJDKHbl 6biTL llOJJHOCTblO He JaBHCHMbiMH. flo 
Cyl..l.(eCTBy, Tpe6yeTCJI TOJJLKO O)J,HO: npH BLinOnHeHHH Hepa­

BeHCTBa 111 pacnpe)J,~_~eHHe 0 )J,OJJ)KHO CTaHOBHTLCJI )J,o·­
CTaTO'IHO wupoi<HM ( \ D 

0 
:-~ 2 TT ). 

II 



TaKHM o6pa30M, H npH TaKoM no,IJ,xo,IJ,e $moKTya.u;HH 34Hl>eK­

THBHOrO ceqeHHR OKa3LIBaiOTCR KOHe'IHLIMH, 6onLWHMH H He 

3aBHCRI..QHMH OT CTeneHH nepeKpLIBaHHR /eCnH OHO BLICO­

KOe/, HO KOnH'IeCTBeHHO OHH HeCKOnLKO MeHLWe, qeM B 

TeOpHH 3pHKCOHa. • 

3HaR CBR3L Me)I(.IJ.Y a H 8 H 3aKOH pacnpe,IJ,eneHHR $a3LI 

8, MO)I(HO HaHTH H 3aKOH pacnpe,IJ,eneHHJI 34Hl>eKTHBHOrO 

ce'leHHJI dW (a) • OH onHCLIBaeTCJI 4JopMynoii dW (a)= 2 ~ ~~ d a , 
H3 KOTOpOH cne,IJ,yeT 

dW(a)= da /13/ 
2rrayl-(1-a/a)2 

5. cl>OpMyna /12/ JIBnReTCJI npe,IJ,enLHOH B TOM CMLicne, 

'ITO OHa COOTBeTCTByeT O'leHL BLICOKOMY nepeKpLIBaHHIO. 

HMeeT CMLICn OCTaHOBHTLCJI KpaTKO H Ha 06I.QeM cnyqae, 

KOr,IJ,a ycnOBHe /1/ MO)KeT He BLinOnHJITLCJI. ,l).nJI 3TOrO 

paCCMOTpHM CHa'lana O.IJ.HY_BCnOMOraTenLHyiO 3a)J,a'ly H BLI­

'IHCnHM BeJIB'IHHY <ll ¢ (E ,E)>, C'IHTaJI, 'ITO TO'IKH E Ha He-n n n 
KOTOpOM 3HepreTH'IeCKOM HHTepBane (Q,P) pacnpe,IJ,eneHLI 

no 3aKoHy llyaccoHa * • Ha'IHeM c TO'IeK, pacnono)l(eHH~x 
B o'leHL Man oM HHTepsane (E ',E '+ "'• E '). Hx BKna,IJ, <;bm(E ',E) 
cne,IJ,yeT ycpe.IJ.HHTL no 'IHcny TO'IeK m. 3To ,IJ,aeT 

"" - fn~E'Im -p1E' [¢(E',E )-l]p1E' 
! ¢m(E',E )~ e =e 

m=O m! 

r,IJ,e p - nnoTHOCTL TO'IeK, KOTopaJI npe,IJ,nonaraeTCJI He 3a­

BHCJil.Qeii OT E '. Co6HpaJI COOTBeTCTBYIOI.QHe MHO)I(HTenH OT 

Bcex HHTepsanoB, nony'IHM 

p -_ p f[¢(E',E l-l]dE' 
<: ll ¢ (E ,E ) > = e Q 

n n 
/14/ 

3ToT pe3ynLTaT .IJ.OBOnLHO ycTOH'IHB K BH.Il.Y pacnpe,IJ,eneHHJI 

TO'IeK En , 3aKoH llyaccoHa He JIBnJieTCR 3,IJ,ecL o6JI3aTenL-

*CHMBonoM < > _ MLI oooJHa'IHnB cpe,IJ,Hee no aHcaM6mo 
TO'IeK I;. seJIH'IHHa E C'IHTaeTCJI $HKCHPOBaHHoii. 
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1 
1 

I 

HLIM. llyCTL, HanpHMep, B HHTepsane (Q,P)HMeeTCR $HKCH­

poBaH~Oe 'IHCno N TO'IeK, Ka)K,IJ,aR H3 KOTOPLIX C paBHOH 

BepORTHOCTLIO MO)I(eT nonaCTL B mo6oe MeCTO HHTepsana. 

H3 BJaHMHOii CTaTHCTH'IecKoii He3aBHCHMOCTH pa3nH'IHLIX 

E 11 cne,IJ,yeT, 'ITO 
- - N 

< ll ¢ ( E , E ) > = < ¢ (En . , E ) > , 
n n 

IIpH'IeM BeJIH'IHHa < ¢ (E n,E)> O,IJ,HHaKOBa ,IJ,nR BCeX HH,IJ,eKCOB 

n. Ee MO)I(HO npe,IJ,cTaBHTL B BH,IJ,e 
p p -

: <t> (E ,E ) > = _1_ f ¢ (E ',E) dE ' = 1 + _1_ J [ ¢ (E ',E ) -1 ] dE '. 
n P-Q Q P-Q Q 

EcnH ssecTH el.Qe nnoTHOCTL TO'IeK p= ~.To 
- P P-Q 

. <;6 IE ,E ) > = 1 + E._ J [ ¢ ( E ',E ) - 1 ] dE '. 
n N Q 

Cne,IJ,oBa TenLHo, 
- p - N 

: I I cb ( E , E ) '> = ( 1 + PN J [ ¢ ( E ', E ) -1 ] dE ' ) , 
n n Q 

T.e. npH ,IJ,OCTaTO'IHO 6onLWHX N MLI CHOBa npHXO,IJ,HM K 

4JopMyne /14/. 
B ,IJ,anLHeiiweM 6y.IJ.eM ,IJ,nJI npocToTLI npe,IJ,nonaraTL, 'ITO 

WHPHHLI scex ypoBHeii paBHLI ,IJ,pyr ,IJ,pyry. CornacHo /10/ 
nonHoe ce'leHHe pe3oHaHcHoro pacceRHHJI B 3TOM cnyqae 

paBHO 

2 
a ·~ 2rr J; A(®,E)/ d(cos®) ·~ 2 rr(2E +1) (1- Re S(E)) = 

t k 2 

2rr(2£+1)(1- Re ~ 
k2 

E -E+Lf' 
n 2 ). 

E -E- ....Lr 
n 2 

/15/ 

ll03TOMY, B COOTBeTCTBHH C npHHJITOH HaMH CTaTHCTH'IeCKOH 

rHnOTe30H, ,IJ,nJI BLI'IHCneHHJI at MO)KHO BOCnOnL30BaTLCJI 

COOTHOWeHHeM /14/, nonaraR 

¢ (E ',E)= 

E'-E- .!..r 
2 

13 



B uurepecyw~eu uac 3a~aqe cne~yer cquraTL ~nHH~ uH­
repoanoB (Q,E) u CE:', P) oqeHL 6onLWBMB no cpasueHHIO c 
wupHHOH T. Tor~a nocne npocTLIX o:i:.Kna~oK nonyqaeM 
lcp. 6 I 

s 
E -E. i r 

II-"-~­
En- E - i_ I' 

2 

n 

-rrpr 
-co e e 

itpf P-E n-=--
E-- Q 1161 

Cne~ooarenLuo, cpe~uee 3Haqeuue 3~eKTBBHoro ceqeuus 

a 277(2!' 1 ~(1-ReS)=22_~ll-e-rrpl~cos(pr£n P-E ) l./171 
I k 2 k 2 E -Q 

,l],ucnepcus 3~eKTHBnoro ceqeuus 
2 I 2---

D rr2 -((1 ) 2 ~ 1 " (21 tl) ! (RcS)
2 

-(RcS)
2

1 
t t k 1 a, 

in 
IJOCJS.OllbKY S c-C , HMeeT MeCTO paBeHCTBO 

•) -2-
( Res r ~ L I ...L Res ' 

2 2 
n03BOll.HW~ee CHOBa BOCllOllb30BaTbC.H ~OpMynoH 1141 ~nH 
o~qucneuus ReS 2 u 3aTeM(Res)T.3ro ~aer 

---2 1 1 -- 2"P I' ( 2 I · r p - E ) (ReS) ~ 2 + -2 e cos p n ----- , 

• 2 ,E-Q 1181 
2rr 2(2l' 11) -2Ti(JI ) 

D =---{1-e . 
at k 4 

Cne~OBaTellbHO, OTHOCHTellbHa.H ~niOKTyaU.H.H HMeeT BH~ 

/ -2rrpl' 
\1 1 -e 

------------------- . 
-"rr P -f 1 - e cos ( (J r l'n --- ) 

E -Q 

1 118 '/ 
TJ -a, V 2 

B paccMaTpuoaeMoM cnyqae TaKoe :>Ke B~pa:>Keuue nonyqa­
ercs B ~ng OTHOCHTellLHOB ~KTyaU.HH ~H~epeuu.uanbHOrO 
ceqeHH.H pacce.HHB.H. 11.3 ~OpMyn 1171, 1181 H 118 'I BH~HO, 
qro acuMnroruqecKBH pe:>KBM uacrynaer oqeHL 6~crpo, 

~a:>Ke npu pr=2 npaKruqecKB y:>Ke MO:>KHO nonL30BaTLCH 
npe~enLHLIM o~pa:>KeHueM 1121. C ~pyrou cropoH~, s~sons­
erc.H u HeKoTopoe 3aTpy~eHue, cocTO.Hlll.ee B TOM, qro npu 

14 

CE -Q)_:OQ, {P-E)_,"" BHTerpan B 114/ He BMeer onpe~eneH­
Horo npe~ena, TaK qro ~a:>Ke ~n.H oqeHL 6onLwux BHTepBa­
noB (Q, P) nono:>KeHue ux rpaHBLI. BnB.HeT B KaKou- TO Mepe Ha 
OKOHqarenLH~e pe3ynLTaTLI. K cqacrLw, c 3TBM o6cro.H­
renLCTBOM MO:>KHO He cquTaTLC.H npu pr>> 1, T .e. B TOH 
o6naCTB, B KOTOpOH npo6neMa ~niOKTYaU.BH 3~eKTHBHOrO 

.... - * ceqeHH.H .HBn.HeTc.H "'B3uqecKH HHTepecHou 

6. B~qucnuM renepL K03~HU.HeHT Koppen.Hu.uu 3~eK­
TBBH~x ceqeuuu. CornacHo /15/, 

2 2 ------ - --- 4rr ( 2 f+l) ------
a (E)a (E+t)- a(E)a (E+d=-----!ReS(E)ReS(E+t )-

t t t t k 4 

- ReS (E)· ReS (E + c) !. 

3~ecL qepra 03Haqaer ycpe~ueuue no 3HepruuE, Koropoe, 
B COOTBeTCTBHH C npHH.HTOH HaMB npou.e~ypou, M~ 3aMeH.HeM 
ycpe~ueuueM rex :>Ke ~YHKU.BH no cny.qaBHLIM nono:>KeHH.HM 
pe3ouaucnLix ypoBueu, npu onpe~eneuuou 3Hepruu E ouyrpu 
paccMa rpuoaeMoro uurepBana;qneHLI Re-s(E) u ReS (Eh) 6Linu 
Y:>Ke BLJqucneHLI BLIWe, Ka:>K~LIH H3 HHX paBeH 

e-rrpi cos(pr £n..g.-E._ )** 
JierKo BH~eTL, qro E-Q 
~-----~----~~--- ---
ReS (E)Re S (E " ) _)__I S(E )S(E+t )+ S *(E) S*(E + c)+ 

4 

+ S (E) S * (E + t) + S *(E) S (E + d l. 

/19/ 

* Ocli.HnnupyiOlli.BM qneHoM MO)I(HO npeHe6peqL u B npo­
THBOllOllO)I(HOM npe~ellbHOM cnyqae, COOTBeTCTByw~eM CB­
CTeMe H30llBPOBaHH~!__pe30HaHCOB. Ilpu pl« 1 ~OpMyna 
I 18 'I ~ae T Tfa = 1/ v' rr~ KaK u cne~oBano O)I(H~a TL, npu 
pi .. 0 OTHocur4!nLH~.Hl ~niDKTyau.u.H ceqeHuH HeorpaHuqeHHo 
pacrer /eM. TaiOKe/4 /. 

** llpe~nonaraerc.H, qro 1•</«(P-E), (E-Q). 
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3To D03BOJIJieT onpe.l{eJIHTL ReS(E) ReS(E +f), nocKOJILKY 
see cnaraeMwe B npasoii 'laCTH I 19/ MO:>KHo BLI'IHCJIHTL, 
acnoJIL3YJI o6~ee cooTuoweuae I 14/. Ilpa 3TOM .l{JIJI nepsoro 
H TpeTLe ro qneuoa B I 19 I cne.l{yeT noJIO)I(HTL cooTseT­
CTBCHHO 

¢ (E ', E ) = ( 1 + i r ) ( 1 + 

¢ ( E ', E ) = (1 + 1 

E '-E- l..r 
2 

r )(1 _ i 
- I' E '-E- i-

2 

i r 
E '-E- . r- ), 

(- 1--0 
2 

), 

E ,E- .f - -( + 1-
2 

a .l{JIJI BTOporo H 'leTBepTOrO 'IJICHOB HCDOJIL30BaTL KOMD­
JICKCHO CODp.ll)l(eHHLie ~YHK~HH. 0KOH'IaTeJILHLIH pe3yJILTaT 
HMeeT BH,l{: 

a
1

(E)a (E+d-(~ )2= 2rr
2
(2f d)

2 
-2rrpf'£

2
/(f2+I'2) 

I I -l e k X 

2 r2 -2rrpl' 
x cos( "P f ) -e L /20/ 

(2 +f'2 

IIpH f->0 HMeeT MCCTO ecTeeTBeHHLIH nepeXO.l{ /20/ B BLI­
pa)l(eHHe I 18/ .l{JI.II .l{HenepcHH D a . 

I 
)J.JIJI K03clxllH~HeHTa Koppen.II~HH R (f), onpe.l{eJI.IIeMoro B 

COOTBeTeTBBB C /8/, DOJiyqaeM 

-2rrpf'f 2/(f';f2) ( 2rrpi'2f ) -2rrpr e cos -e 
2 2 

R(d= I' +f 

1 
-2rrpi' 

-e 

/21/ 

HeTpy.l{HO TaK)I(e DOKa3aTL, 'ITO K03~H~HeHT KOppeJIJI­
~H aMnJIHTY.D: /eM. /8 'I I HMeeT BH.l{ 

16 

r ( d = S (E ) S * (E + f) - S (E) S * (E +f) 

0 - I s (E ) I 2 ) 

2 2 2 
2 2 ['2 I' f' I -2rrpf£ '(< +f i -2rripf f; (f + ~e~-2rrp) (1-e-2rrp )- . /22/ ~(e e 

0TMeTHM, 'ITO nony'leHHLie pe3yJILTaTLI ue 3aBHe.JIT oT E u 
DOJIO)I(eHH.JI rpaHH~ HHTepaana (Q, p ). 

~aKTH'IeeKH HHTepeeHa TOJILKO 06JiaeTL eHJILHOrO ne­
peKpLIBaHH.JI, B KOTopoii p r >/ 1. Tor,l{a 'IJieHLI e ~2rrp[' B 

'IHeJIBTeJie H 3HaMeHaTeJie /21/ MO)I(HO 3a'lepKHYTh, a 3K-
2 2 2 

-2rrpL /(f +f ) 
CDOHeHTa e 3aMeTHO OTJIH'IaeTe.JI OT HYJI.JI 

B 3THX yenoaa.Jix /21/ nepexo.l{HT a TOJihKO DpH c<<f. 

R (f)= e -·2 rr<2/I':1 cos (2 17 _l_ ) . 

i\ 
/21/ 

r,l{e \ ~ 1/ p - epe.l{uee paeeTO.JIHHe Me)l(.l{y ypoBH.JIMH. Aua-
norH'IHLIM o6pa3oM, npu pf''>,1 H •<·.I' 

- 2rr£2/I'•\ -2rricli1 
r(,)-~e e /22' I 

CTpyKTypa /21 'I H /22 / pe3KO OTJIH'IaeTe.JI oT eTpyKTYPLI 
eooTBeTeTayro~ax 3pHKeouoscKHX awpa)l(eHaii /8 "I. 
IIoene.D:HHe 3aBHe.JIT TOJihKo OT f H wHpHHLI pe3ouaueoa I' , 
B To apeM.JI KaK B /21 'I a /22 'I BXO.l{HT TaK)I(e H epe.l{Hee 
paeeTOJIHHe Me)l(.l{y pe30HaHeaMH \ · 

l1uTepeeuo, 'ITO a npe.l{eJILHOM enyqae p 1<< 1 H3 /21/ 
H /22/ eJie.l{yiOT eOOTHOWeHH.JI 

R ( • ) ~ 1 , r ( , ) - __ 1 __ _ 
2 . I 

(1 + ( f, T ) 1 + 1 f, r 
~opMaJILHo eoana,l{aiO~e e ~opMynaMH 3pHKeoua. He ene­
.l{yeT, O.l{HaKO, DpH.l{aBaTh 3TOMY eoana,l{eHHIO Oeo6oro 3Ha­
'leHH.JI, TaK KaK DpH YCJIOBHH pf'<<l Bee apryMeHTLI, KOTOpLie 
06LI'IHO HCDOJIL3YIOTC.II .l{JI.JI o6oeHOBaHH.JI 3piiKeOHOBCKOH 

I I 2 I . 

eXCMLI . ' ' , B006~e Tep.IIIOT esoii eMLICJI. K TOMy )l(e 
B CJiy'lae CHCTCMLI HenepeKpLIBaiO~XC.JI YPOBHCH MLI ,B CO­
OTBeTCTBHH c ~opMynoii I 18/, nony'laeM .l{JI.JI OTHOCHTeJILHoii 
4JmoKTya~HH 3Ha'leHHe Tf a '» 1 . B TO BpCMJI KAK B TeOpHH 
3paKcoua scer,l{a Tf = 1. Cne.l{yeT OTMeTHTL, 'ITO B pa6oTe/ IO/ 

ciJopMyna THna /8a/ .l{JI.II R (f) 6wna nonyqeua npa npoH3-
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BOni:tHbiX 3Ha'leHHJIX napaMeTpa p r , XOTJI aBTOpbl 3TOH 

pa60Tbl HCXO,nHnH H3 llOJDOCHOrO npe,ncniBneHHJI O,li;HOKa­

HanbHOii: aMnnBTy,nbl pacceJIHHJI, y,nosneTsopJIJOII.{ero Tpe6o­

BaHHIO YHHTapHOCTH /eM. llpHMe'laHHe Ha CTp. 10 /. )J;aHHblii: 

pe3ynbTaT JIBHO llpOTHBOpe'IHT HaUJeMy COOTHOUJeHHIO /21/. 
HaM Ka)l(eTcJI, 'ITO 3To CBJI3aHo c HeKoppeKTHbiM ycpe,nHe­

HHeM DOniOCHbiX 'lneHOB B pafioTe /10/ .* 
lb /21 I H /22/ cne.nyeT, 'ITO B ycnoBHJIX cunbHoro ne­

peKpbiBaHHJI K034xiJHUHeHTbl KoppenJIUHH R ( ~) H r( ~) pe3KO 

H3MeHJIIOTCJI llpH H3MeHeHHH 3HeprHH Ha BenH'IHHy fO -/l./2rr, 
KOTOpaJI Mana DO CpaBHeHHIO C WHpHHOii: f' · 0,nHaKO Mbl He 

BH,nHM 3,ll;eCb llpOTHBOpe'IHJI C ynOMHHaBUJHMCJI BbiUJe CO­

OTHOUJeHHeM (OT- ~. )J;eno B TOM, 'ITO xapaKTepHaJI ,nnu­

TenbHOCTb npouecca, CBJ13aHHaJI C 3pHKCOH9BCKHMH $moK­

Tyal{H JIMH, BOBCe He pasHa t /J'. BenH'IHHa n /1. COBna,naeT 

C BpeMeHeM )I(H3HH KOMDayH,n- JI,npa, ecnH B Ha'lanbHblii: 

MOMeHT BpeMeHH OHO HaXO,li;HTCJI B O,li;HOM H3 CBOHX KBa3H­

CTal{HOHapHb1X COCTOJIHHii:. Ho B ycnOBHJIX, Heo6XO,li;HMbiX 

,nnJI B03HHKHOBeHHJI H Ha6nJO,neHHJI $JllOKTyauuii:, BKna,n B 

aMDnHTy,ny pacceJIHHJI BHOCHT MHO)I(eCTBO TaKHX COCTOJIHHH 

H speMeHHoii: xo.n npouecca cTaHOBHTCJI cnO)I(HbiM. Ero 

MO)I(HO xapaKTepH30BaTb BHrHepOBCKHM BpeMeHeM 3a,nep)I(­
KH IJ2.' 

r,tdo/dE, 

r .ne o - $a3a, sxo.nJIIUaJI B I 11 I. B HHTepecyJOII.{eM Hac 
cnyqae 

o = 2 ! arc tg ___!_'__ j_£___ = I' ~ --\---;~-"'- . /24/ 
n 2(E -E)' dE n (E -E) -+1"7 4 

n " 
llpH p f' >> 1 Mbl MO)I(eM 3aMeHHTb CYMMHPOBaHHe B /24/ 
HHTerpupoBaHHeM. B pe3ynbTaTe nonyqaeM 

6 II "'B CBJ13H C 3THM MO)I(HO yKa3aTb Ha pa60Tbl . H . 
B KOTOpblx cneuuanbHO no,nqepKHBaeTcJI, 'ITO npu ycpe,n­
HeHHH CYMMbl DOniOCHbiX 'lneHOB C KOMnneKCHbiMH Bbl'leTa­
MH HY)I(HO co6nJO,naTb 6onbUJYJO ocTopo)I(HOCTb. Cyll.{eCTBeH­
HO, 'ITO B cnyqae npe,neTaBneHHJI $yHKllHH S (E) B BH,ne 
llpOH3Be.neHHJI /11/ 3aTpy.nHeHHJI TaKoro po,na He B03HHKa­
IOT. 
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T= tp r Joo dE, '= 2 " - 2 rrb 
rrhp ···-

-oo (E'-E)2+f'2/4 !1. /25/ 

Conoe:rasnJIJI /25/ e /21 'I H /22 '/, y6e)l(_naeMcJI, 'ITo 
u 0 - 11. 

7. 0TKa)l(eMe.B: OT llPHH.B:Toro paHee npe,nnono)l(eHH.B: o6 

e,nHHOM yrnOBOM MOMeHTe Beex pe30HaHeOB H e,nenaeM He­

eKOnbKO 3aMe'laHuii: o npoTHBonono)I(HoM enyqae, Kor.na 

npe,neTasneHbl see MOMeHTbl OT £ "'0 .no HeKoToporo 6onbwo­
ro £ =L » 1 .Tor .na aMnnuTy,na 

L 2io£ 
A(8)=~1 !(2£+1)(e -l)Pe(cosG). 

LlK ~O 

liy,neM e'IHTaTb, 'ITO Bee $a3bl 0£ B3aHMHO He3aBHeHMbl 

H paenpe,neneHw paBHOMepHo B HHTepsane (0,2 rr).)J;nB epe.n­

Hero 34xiJeKTHBHOro ee'leHH.B: HMeeM Bblpa)l(eHHe 

-ao: 
1 L 
-! 
4 k 2 eo: o 

L 
! (2£ 
m=O + 1)(2m +l)P£ (cosG)Pm(cosE)) x 

2io£ -2iom 
x ( e -1 )( e -1). 

C y'leTOM B3aHMHOii: He3aBHeH.MOeTH cjla3 OHO nepeXO,lUIT 
B eyMMy a"' a 1 (8)+a

2
(8), r,ne 

L 1 L 

al (8) = 4kz£!o ! (2£ + 1)(2m +1) P (cos e )P (cos e), 
mo:O £ m 

/26/ L 2 2 
a2(8) = be~o (2£ +1) p£ (cose ). /26'/ 

Jlerxo BB.nen., 'ITO a1 (EJ)eoana,D;aeT e 3«)$eKTHBHbi.M Ce'leHu­

e.M ynpyroro pacce.B:HHJI Ha a6eomoTao 'tlepHoii: el)epe pa­

AHYCa R ='L I k . H3 s~au.wuoa opToroHaJJbHOcTu noJJHHo.woa 
Pe(cosS) cpa3y cne.nyeT, 'liTo 

1 2 2 2 J a ( 8 ) d n "' - ! (2 £ + 1) J Po (cos 8) d n ~fa (8 )dO '= TT R . 
I 4 k2 £=0 L 2 

BCIO ICapTHHy B l{eJJO.M MO)I(HO, BepOJITHO, ODHean. TaKBMH 

cnosa.MH: e eJJH napa.MeTp y.napa nepsuquwx qacTBI( He npe-
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BOCXO,IJ,HT R, OHH C aepOBTHOCTLIO e,IJ,HHHD;a 3aXBaTbiBaiOTCB, 

3anyTbiBaJOTCB a H3ny'laiOTCB npa nocne,IJ,YIQI.D;eM pacna,IJ,e 

KOMnayu,IJ,-B,IJ,pa; KaK cne,IJ,CTBHe, HMeeTcB Ta~e ,IJ,ononua­

TenLuoe ,IJ,H$paKD;HOHHOe pacceBHHe C 34>4ieKTHBHbiM Ce'le­

HBeM, paBHbiM 34>cl>eKTHBHOMY Ce'leHHIO nornoi.D;eHHB; OT­

cyTcTBHe HHTepcl>epeuu;au I o 1 (EJ ) a a 2 (EJ) cKna,IJ,biBaJOTCBI 

CBB3aHO C TeM, 'ITO pacCeJIHHe 'lepe3 KOMnayu,IJ,- JI,IJ,pO 

npoHCXO,IJ,HT C 6onLUIOB BpeMeHHOB 3a,D,ep)I(KOB. 

llpH Bbi'IHCneHHH $niOKTyan;HB orpaHH'IHMCB ,IJ,nB npo­

cTOTbl cny'laBMH nonuoro ce'leHHB a 1 H .IJ.Hcl>cl>epeuu;uanLuoro 

Ce'leHHJI Ha yron f'l- 0. 113 OllTH'IeCKOB TeopeMbl cne,IJ,yeT, 

'ITO 

(J 

I 

(T2 
I 

4 77 2 L 
- ImA(O)·· - 77

- ~ (2P tl)(l-cos2of ). 
k k2 Jl 

;, 2 L L 
~ ~ ~ (21' ; 1)(2m t l)(l-cos28r)(l-('os2hm ). 
k f 0 m () 

Il03TOMY L 
2_2_ ~ (21' '1) 
k 2 i' =0 

2 Tl 2 
(J -

I 
kY(Ld). 

IlpH Bbi'IHCneHHH ~ Ha,IJ,O y'leCTh CTaTHCTH'IeCKYIO He3aBH­
I 

CHMOCTL $a3, COOTBeTCTBYIOJ.D;HX pa3HbiM yrnOBbiM MO-

MeHTaM. 3TO ,IJ,aeT 

-- 2 L 2 2 
o2 ~ .1.zL: <,,~ (2f ~ 1) )t(a); 

I k ·~ =0 t 

cne,IJ,oBaTenLuo, ,IJ,HcnepcaB 

2 2 L 2 2 2 
D =-

77
- ~ (2P+1) =- _rr_(2L+1)(2L+3)(L+1), 1271 

at k .t f =0 3 k l 

a OTHOCHTenLHaJI $niOKTyan;HJI 

{2 L "+1)(2L + 3) 
1] = \1 . 

at 6(L +1) 3 1281 

Ilpa L=O Bblpa*euae 1281 nepexo,IJ,HT B 1121; B cnyqae 

'L:>,.,1 

20 

TJa 
t 

' 2 -. -::. v }L 
128 I 

lla,IJ,eH8e. BenB'IBHhl TJa c pocToM ·L cne,IJ,yeT 83 $ai<Ta 
t v 

He3aB8C8MOCT8 llOnHbiX Ce'leH88, CBB3aHHbiX C I<a)K,IJ,biM 

83 yrnOBbiX MOMeHTOB f; .ll03TOMy CXO,IJ,HOe BBnCH8e 8MeeT 

MeCTO He TOnLI<O B HaUieM UO,IJ,XO,IJ,e, HO 8 B TeOp88 3p8I<­
COHa. 

Cxo,IJ,cTao, O,IJ,Hai<o, 8C'Ie3aeT, aanp8Mep, np8 nepexo,IJ,e 

OT a 1 I< .D.H4>cl>epean;8anLHoMy Ce'leH810 npa El = 0. B 3TOM 

cny'lae ace non8HOMbl Jle)KaH,D,pa paBHLI 1 8 

1 L 1 2ion -2io 
a(O)=-! .l (2f +1)(2m+1)(e t -l)(e IlL!). 

4k2 f=O m==O 
flocne ycpe,IJ,HeH8B nonyqaeM: 

-1 L 21 L 2 
a (0) = --y- [ ! (2f + 1)] + -2 ! (2 e + 1 ) = 

4k f== 0 4 k f==O 

= 4~2 [ (L +d 

llp8 ·L >> 1 

+ (2'L+1)(:2L +3)~L+l)]. 
3 

'"7m 1 4 16 . 3 
a \VJ ""-- ( L f - L ). 

4k2 3 
TenepL ua,IJ,o BLI'IHcnaTL 

-- L L LL 
a

2
(0) ~ _1_ ! ! ~ ! (2f+1)(2m+1)(2n+1)(2j+l) x 

16 k t I' ~o m'""O n==O j=O 

/29/ 

2iop 2iom 
x(e -1)(e -2ia0 -2ia. 

-1)(e -l)(e J -1). 

Onyci<aJI 'lneaw c He'leTaw:w 'IHcno:w $a3oawx MHO:lKIITeneii:, 

KOTOpble np8 ycpe,IJ,HCH88 o6paJ.D;aiOTCB B HynL, MW MO)Ke.M 
uan8caTL 

-- L 4 LL LL 
a2(0)= _!_4 1 [! (2f +1)] + ! ! ! ! (2f +1)(2m+1)(2n+1)(2j+1)x 

16k f== 0 f =0 m==O n=O j==O 

2i(ae+Bm-~-Oi) 2 L L 2Ham-0n> 
x e + 4 [ ! (2f + 1)] ! ! (2 m + 1)(2n + l)e I . 

f m==O n=O 

1301 
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IIepahlii qneH B <iJurypHhlx CK06Kax /30/ paaeH (L + l)'n 
BTOpOH lfJieH paBeH 

L 2 2 L 
2~: 0(2f t 1) I 1,~0 (2f t 1)1 :"! .R L6 

9 ' 
TpeTHB -

L 
4 [ ~ (2f' 

J',_ () 
B HTore 

2 L 2 16 7 
f 1) 1 -~ (2m f 1) ~ -

3 
L . 

mo.() 

1 _li_ t' 
Do(o)"" 16 k 1 3 

. 8 
TJ u(O) ::;: V 31_ /31/ 

TaKHM o6pa30M, C pOCTOM L OTHOCHTeJibHaJI BeiiHlfHHa 

<lJmoKTyauuii na,IJ,aeT. B paMKax }f(e 3pHKCOHOBCKoro no,IJ,xo,IJ,a 

nonylfHIICJI 6bl coaceM ,IJ,pyroii pe3ynLTaT. IIpu HanHlfHH pe-

30HaHcoa c pa3HhiMH f' .IJ.IIJI .IJ.H<iJ<iJepeHUHanLHoro celfeHHJI 

ocTaaancJI 6bl B cone 3aKoH pacnpe,IJ,eneHHJI /7 I H, cne,IJ,oaa­

TeJibHO, flO- npe}f(HeMy OTHOCHTeJibHaJI <iJmoKTyaUHJI 1Ja (O) = 1. 
TOlfHO TaK >Ke BBe,IJ,eHHe MHOrHX f He CHHMaeT H OTMe­

lfeHHOrO paHee pa3JIHlfHJI Me}f(,IJ,y .IJ.BYMJI COllOCTaBJieHHbiMH 

llO,!J,XO,IJ,aMH B OTHOllieHHH llOBe,IJ,eHHJI K03<ll<llHUHeHTOB KOppe­

IIJillHH. IIoKa}f(eM 3TO Ha npHMepe Ko3<ll<lluuueHTa r ( ( ) 

Ecnu aMnnHTy.IJ.a JIBIIJieTCJI cyMMoii He3aBHCHMhiX napuuanL­

HhiX aMnnHTY .IJ., BeiiHlfHHa A (E) A *(E + ( ) -A (E)· A "(E + () TaK­

}f(e CKJia,IJ,hiBaeTCJI H 3 CYMMhl COOTBeTCTBYIOll.lBX napuHaJibHhiX 

BeJIHlfHH. 11.3 /22/ BhiTeKaeT, lfTO B paMKaX Harnero llO,l).XO,IJ,a 

/npu pi'-,-, 1 I Ka}f(,!J,oe H3 3THX napuuanLHhlx cnaraeMhiX oc­

llHIIJIHpyeT C nepHO,!J,OM --~ f H 3aTyxaeT Ha HHTepBaJie 

(-\If' I\. r TaKHMH }f(e CBOHCTBaMH o6Jia,IJ,aeT' KOHelfHO, 

H CYMMa BCeX cnaraeMhiX lecJIH ClfHTaTb, lfTO BeiiHlfHHhl 

ne H rf Mano 3aBHCJIT OT r I. ,lJ.nJI aHanorHlfHOro pac­

Cy}f(,IJ,eHHJI B TeOpHH 3pHKCOHa HCXO,IJ,HhiM JIBJIJieTCl!_.f_!)OTHO­

rneHHe /8"1, no3TOMY 3,IJ,ecL aeJIHlfHHa A(E)A "'(E+d- A(E)·A~E+<), 
a CJie,IJ,OBa TeJibHO, H KO 3<ll<llHIJ,HeHT KOppeJIJillHH r ( £) Be,IJ,yT 

ce6.11 coaeprneHHO HHalfe: OHH 3aTyxaiOT npu £' r. liOJrnoe 

3<ll<lleKTHBHOe CelfeHHe U t TaiOKe JIBIIJieTCJI CYMMOB COOT­

BeTCTBYIOlllHX CelfeHHB, OTHOCJill.lBXCJI K pa3IIHlfHhiM f 
IJ03TOMY CKa3aHHOe 0 BeiiHlfHHe r (f) llOJIHOCTblO npHMeHHMO 

H K Ko3<ll<lluuueHTY KoppenJIUHH R(c). 
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8. TaKHM o6pa3oM, MO>KHo KOHCTaTupoaaTL, lfTO a o,IJ,­

HOKaHanLHOM CIIyqae TeOpHJI, YlfHTbiBaiOll.laJI B JIBHOM BH,IJ,e 

Tpe6oBaHHe YHHTapHOCTH, llpHBO,IJ,HT K pe3yJILTaTaM, CHIILHO 

OTJIHlfaiOll.lBMCJI OT COOTBeTCTBYIOll.lBX pe3yJILTaTOB TeOpHH 

3pHKCOHa. He HCKIIIOlfeHO, lfTO HeKOTOphle H3 BbiJIBIIeHHhiX 

OTIIHlfHB COXpaHJITCJI H llpH nepexo,IJ,e K MHOrOKaHaJILHhiM 

peaKl.lHJIM. HaM Ka}f(eTcJI, lfTo cKa3aHHoe npe)I(.IJ.e acero 

OTHOCHTCJI K CTpyKType K03<ll<llH:UHeHTOB KOppeiiJil.lHH. B 3TOM 

cnyqae o6ll.lenpHHJITaJI npo:ue.IJ.ypa 3KcnepHMeHTanLHoro on­

pe,IJ,eJieHHJI lliHpHHbl nepeKphiBaiOlllHXCJI pe3oHaHcoa OKa3a­
nacL 6bl HeCOCTOJITeJibHOH. 

B 3aKJIIOlfeHHe Mbl 6bl XOTeJIH Bblpa3HTL rny6oKy10 6na­

ro,IJ,apHOCTL r .H..KonbiJIOBY 3a YlfaCTHe B o6cy}f(,IJ,eHBJIX H 

:ueHHyro noMOll.lL. Mbl npH3HaTenLHbl TaiOKe 3.B.IllypJIKY 
3a none3Hhle 3aMelfaHHJI. 
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