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BeeoeHue 

B HaCTOJlll.\eH pafioTe H3y'lalOTCJI KOppenJII.J,HH MC>K~y 

3apJI>KCHHbiMH 'laCTHI.J,aMH H raMMa-KBaHTaMH B nonyHHKnl0-

3HBHbiX rr-p -B3aHMO~eHCTBHJIX. 3KcnepHMeHTanbHbiH Ma

Tepuan nony'leH C nOMOll.\blO 2- MCTpOBOH nponaHOBOH ny-

3blpbKOBOH KaMepbi, o6ny'leHHOH 11-- Me 30HaMH C HMny nb

coM 40 F:JB/c ua cepnyxoBCKOM ycKopuTene. MeTo~uqec
KHe oco6euuocTH 3KcnepuMeHTa 6blnH onucanbi B pa6o-

' l / 
TaX 

1 
• fiony'leHHbiC pe3ynbTaTbl OCHOBbiBalOTCJI Ha CTaTHC-

THKe 11809 Heynpyrux 77 -p -B3aHMO~CHCTBHH. 
llpHBO~JITCJI ~aHHble 0 3aBHCHMOCTH ~BYX'IaCTH'IHbiX 

KOppenJII.J,HH no fibiCTpOTe Me>K~Y 3apJI>KeHHbiMH 'laCTHI.J,aMH 

H raMMa-KBaHTaMH OT MHO>KeCTBeHHOCTH BTOpH'IHbiX 3apJI

>KeHHbiX 'laCTHU. (n ). 1-flyqeuo TaK>Ke noae~euue. a3HMyTanL

HbiX KOppenJII.(HH B 3aBHCHMOCTH OT n H OT pa3HOCTH 

fibiCTpOT Me>K~y 'laCTHI.J,aMH. 

llpoae~euo cpaaueuue nony'leHHbiX 3KcnepuMenTanbHbiX 

~aHHbiX C pe3ynbTaTaMH pac'leTOB no MynbTHnepuciJepH'IeCKOH 

MO~enu /MM/ /
2if pac'leTOB MeTo~oM MouTe- Kapno no 

ciJa30BOMY 06'beMy. 

B PJI~e pa6oT uccne~oaanucb KoppenJIUHH B o6pa3oaa

HHH BTOpH'IHbiX 'laCTBU. Me~y 3ap.II>KeHHbiMB 'laCTBI.J,aMB /J-S~ 
a TaK>Ke Me~y 3apJI>KeHHbiMB 'laCTBI.J,aMH H raMMa-KBaHTa

MB 
16-9~ HacTO.IIll.\aJI pa6oTa JIBnJieTcJI npo~on>~<euaeM B3y

'leHBJI Koppen.III.J,BH Me>K~Y BTOpH'IHbiMH 'laCTBI.J,aMH, o6pa3o

BaHHbiMH B rr '"N -a3aBMo~eiicTBHJIX npa BMnynbce 40 F:JB/c. 
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§J. 1IOAYUHIU1103U8Hble KOppeA.!l~UU no 6b1Cmpome 

lf3yY:eHHe Koppemn.J.HH no 6hiCTpoTe Me>K.ny raMMa-

KBaHTOM H 3apH>KeHHhiMH Y:aCTHI.J.aMH 'npOBO.I(HTCH C no-

MOII.J.hiO KOppenHI.J.HOHHhiX <iJyHKI.J.HH : 

2 1 du da (n) 1 d a _ _ __ ----, 
c ( Yt , y 2) "'- d y * d y * 7 d y T d y 2 

an I 2 n I 

/1/ 

R (n) d 
2
a 1 ~ ~--1, (Yt 'Y2) =an dY-;d Y*-; dYi dY2 

I 2 

/2/ 

r_ne an - CeY:eHHH o6pa30BaHHH n BTOpHY:HhiX Y:aCTHI.J. H 

Y *- npO.I(OflhHhie fihiCTpOThl Y:aCTHI.J. B CHCTeMe I.J.eHTpa HHep
I 

I.J.HH. 

B ma6A. 1 H Ha puc. 1 npe.ncTaaneHhi 3KcnepHMeHTanh

Hhie 3HaY:eHHH KoppenHI.J.HOHHhiX <PYHKI.J.HH I 1/ H /2{ .nnH 

(y77 ~- H (y y)- CHCTeM B 3aBHCHMOCTH OT n. 3HaY:eHHH R(n (0,0) H 

c<n (0,0) onpe.nenHnHCh no HHTepaany -0,25 < Y t f Y2 < 0,25. 
1-13 ma6A. 1 H puc. 1 BH.IJ.HO, Y:To 3HaY:eHHH dn\o, 0) H R<n)(O,O) 
B npe.nenax .IJ.BYKpa THhiX OliiH6oK paBHhi HY n10 .nnH (ych)- ,(y77 +-)
H (yy) -KOM6HHai.J.HH. 

Ha puc. 1 noKa3aHhi TaK>Ke <lJa30Bhie KpHBhie H pacY:eThi 

no MO.IJ,enH. 0TCIO.IJ,a BH.IJ,HO, 'ITO <iJyHKI.J.HH C(n)(0,0) OnHChiBa-
, (n) 

eTcH KaK MM, TaK H <Pa30BhiM o6'heMoM. <l>yHKI.J.HH R (0,0) 
y.noaneTaopHTenhHO onHChiBaeTcH MM. 

Ha puc. 2-5 npHBe.IJ,eHhi 3HaY:eHHH R(Y; ,Y*~(}) -<iJyHKI.J.HH 

B 3aBHCHMOCTH OT Y * .Il,flH (ych)l- , (y77-)- ,(y77+)- H (yy) - KOMfiH-

Hai.J.HH npH Y *h = Y *!. = Y * + = Y * = 0. 113 pHCYHKa BH.I(HO, 
c 77 77 y 

'ITO npH n = 2 HMeiOTCH nonO>KHTeflhHhie KOppenHI.J.HH, npH 

OCTanhHhiX MHO>KeCTBeHHOCTHX KOppenHI.J.HH OTCYTCTBYIOT. 

3.nech >Ke noKa3aHhi raK>Ke KPHBhie, paccY:HTaHHhle no MM 

H no $a3oBoMy o6'heMy. MynhTHnepH<iJepHY:ecKaH Mo.nenh 

y.noaneTBOPHTenhHO onHChiBaeT 3KcnepHMeHT. 
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§2. A3UMymaA&HbJe KoppeAJitiUU 

Hccne,D.oBaHHe a3HMyTaJILHLIX I<oppemn~Hii o6LI'IHO npo

BO)l.HTC.II no Cnei<TpaM B 3aBHCHMOCTH OT yrna qJ Me:>K,IJ.y 

nonepe'IHLIMH COCTaBJI.IIIO~HMH HMnyJILCOB .D.BYX ':laCTHU: 

cos <I> ~ ( p J,J • p .1. ) 

I P.l) ·IP~ 2 1 
KpoMe Toro, TaK~e BLI'IHCJI.IIeTc.ll K03~HUHeHT acuM-

MeTpHH: 77 77/2 

;f da- d<t> - J ~ d<t> 
B = ~L d <~>----~--~~ ~-- --

"r ~ d<~> 
0 d<t> 

1 da 
Ha puc. 6 noKa3aHLI pacnpe,D.eneHH.II - (J'(i) B Ja-

BHCHMOCTH OT yrna qJ )l.JI.II TO~,D.eCTBeHH~~ (yy~ H HeTo~
,D.eCTBeHHbiX (ych) nap ':laCTHU npH pa3JIH'IHLIX n 6e3 orpa

HH'IeHH.II Ha npO)l.OJibHLie 6LICTpOThi BTOPH'IHLIX ':laCTHU. 

BH.D.Ho, 'ITO npu <I>_. 0 HMeeTC.II JaMeTHoe yBeJIH'IeHue qacna 

nap )l.JI.II (yy) -KoM6HHaUHH no cpaBHeHHIO C (ych) -KOM6H

HaUH.IIMH. 3TOT 3~eKT 6LIJI Ha6JIJO,D.eH HaMH paHee B HHKJIJ0-

3HBHLIX npoueccax 18 ,9 I. 
Ecnu pa3HHUY no npo,D.OJILHLIM 6LICTpoTaM AY *= Y {- Y 2 

orpaHH'IHTL 1 A Y *I.$ 0,4, TO 3~eKT cTaHOBHTC.II e~e 6onee 

JaMeTHLIM I puc. 71. Kor.D.al AY*I >_1,6, T .e. pa3HOCTL 6LicT

poT )l.BYX ':laCTHU 60JILWa.ll, pacnpe,D.eJieHH.II d-a i; HMeiOT 

O)l.HHaKOBOe nOBe,D.eHHe, He 3aBHC.II~ee OT THna KOM6HHaUHH 

I y y HJIH y ch I npu mo6Lix 3Ha':leHH.IIX n I puc. Bl. B ma6A. 2 
npHBe,D.eHLI 3Ha'leHH.II 1<03~HUHeHTOB aCHMMeTpHH. ( ) 

Ha puc. 9-11 noKaJaHLI 3Ha':leHH.II OTHoweHHH ~-
N(y eh) 

B 3aBHCHMOCTH OT a3HMyTaJILHOrO yrna <I> 6e3 orpaHH'IeHHJI 

no vr npH I~Y*I.$0,4 H I~Y*I~1,6. H3 puc. 9-10BH)l.HO, 

'ITO N ( Y Y) :: 1 a TOJILKO npu <I> ... 0 HMeeTcJI no,D.'beM. llpu 

N ( Y ch) 

I~ Y *I ~ 1, 6 3TOT 3~eKT HC'IeJaeT. TaKHM o6pa30M, 3W-

4leKT, CBJI3aHHbiH C TO:>K,IJ.eCTBeHHOCThiO BTOpH'IHbiX 'laCTHU, 

06Hapy~eH B a3HMyTaJILHhiX KOppeJIJIUHJIX He TOJILKO )l.JIJI 

(rr-rr7-cucTeM, HO H .D.JIJI ( yy) -KoM6HHauuii npH WHKCHpoBaH

Hoii MHO~eCTBeHHOCTH BTOpH'IHhiX 3ap~eHHbiX ':laCTHU. 
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3a KAIO'IeHue 

Hccne.noaauue Koppemn~uii Me)I{)J.y raMMa- KBaHTaMH u 
3apx)l(eHHhiMH 'laCTH:UaMH B nOJIYHHKJII03HBHhiX rr- p - B3aHMO

.neiicTBHxx npu HMnynhce 40 T3B/c noKa3hiBaeT: (n) 

a/ B npe.nenax )J.ByKpaTHhiX owu6oK <IJyHK:UHH R (0,0) u 

c(n) (0,0) paBHhl HYJIIO npu pa3JIH'IHhiX MHO)I(eCTBeHHOCTHX 

BTOpH'IHhiX 3apx:>KeHHhiX 'laCTH:U; B TO )l(e BpeMH B HHKJII03HB

HhiX npo:ueccax B :UeHTpaJihHOH 06JiaCTH 3Ha'leHHH HMeiOTCH 
nOJIO)I(HTeJihHhie KOppeJIJI:UHH /B/; 

6/ B a3HMyTaJibHhiX KOppeJIH:UHHX npH ;1> ·"' 0 HafiJIIO,I(aeT

CH 3<IJ<IJeKT yBeJIH'IeHHH 'IHCJia nap ,I(JIH (y y) - KOM6HHa:UHH no 

cpaaueHHIO c (ych) - KOM6uua:uuxMH npu I L\ Y * I::; 0,4 . Ilpu 

IL\ Y*l ~ 1,6 3TOT 34l<lleKT HC'Ie3aeT. 

B 3aKJIIO'Ieuue aaTophl Bhipa)l(aiOT 6naro.napuocTh yqacT

HHKaM CoTpy.I(HH'IeCTBa no ofipafiOTKe CHHMKOB C 2-MeTpOBOH 

nponauoaoii KaMephl 3a none3Hhie o6cy)l(.neuux, a TaK)I(e na-
6opauTaM rpynnhi 3a noMOII.\h B pa6oTe. 
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250 CTp. 2 p. 64 K. 

564 CTp. 6 p. 14 K. 

372 CTp. 3 p. 67 K. 

670 CTp. 6 p. 95 K. 

Ill crp. 1 p. 10 K. 

398 CTp. 3 p. 96 K. 

173 CTp. 2 p. 20 K. 

280 CTp. 2 p. 75 K. 

507 CTp. 5 p. 66 K. 

372 CTp. 3 p. 65 K. 

623 CTp. 7 p. 15 K. 

564 CTp. 5 p. 57 K. 

478 CTp. 4 p. 78 K. 


