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lfccne~OBaHHJI. 'HHKnl03HBHLIX nponecCOB npH BLIOOKHX 

:mepru.Hx~ / E-;;;. 40 T3B/ noxaJanu, 'ITO HMeeTo.H cyiUecT-
. ' . . . + 

BeHHa.H · KOppen.HUH.H no MHO)KeOTBeHHOCTH B pO)K~eHHH 77- -

H 77° -MeJOHOB.· ELmo o6aapy)KeHo, ·'ITO cpe~aee quono 

1l' 0~Me30HOB (<no>) npH ciiHKCHpOBaHHOM 'IHC.Jie BT~pH'IHLIX 
77--MeJoao~ (n_ ) pacTeT c yaenu'leHiieM n _! 1- 41 . 3TH 

nepBMe peJynLTaTM, HeCOMHeHHO, yKa3MBalOT' Ha HOBYW 

OC06eHHOCTL B pO)K~eHHH 'laCTHU, DPHJia~ne)KaJUHX K O~HOMY 
H30MynLTHnneTy, DpH BLICOKHX :meprH.HX CTanKHBaWJ..QHXCJI 

a~pOHOB. llpe~nO)KeH nenLIH p.H~ MO~eneif ~mi KOnH'IeCTBeH
HOrO ODHCaHHJI :noro .HBneHH.H /S-7 /. -. 

,ll;anLHeifrnue JK<!nepuMeHTLI o6Hapy)I(HnH cyiUeCTaoaaHHe 

OHnLHOH KOppemiUHH Me)K~y 77+77- -Me30HaMH H 77-77° -Me-

30HaMH B neHTpanLHOH o6naCTH npH 3Ha'leHH.HX 6LICTpOT 

'laCTHU y < 1 . , B TO BpeM.H KaK KOppenHUHH Mei<~·TO)K
~eCTBeHHL;MH 77 -Me30HaMH ;JHa'IHTenLHO MeHLIIIe 8 •9/ •. 

llpu uccne~oaaauu 77- p- BJaHMo~eifcTBHH npu. p = 40 T3B/ c 
6Lmo nony'leHo,. 'ITO a neuTpanLHoif. o6nac.fu <no>=<n _>= 

=<n+ > a npe~enax ornu6ox /±70/o/ /10/. .. . 

TaKBM o6pa3oM; Ha ·npuMepe 77 -MeJOHOB MLI uMeeM 

nepBLie 3KCnepHMeHTaiiLHLie ~aHHLie no KOppemiUH.HM ~nH 

'laCTHU, OTHOCHIUHXCH K o~HOMY H3oMynLTHnneTy •· lloJTOMy 

• npe~cTaan~eT 'BHTepec paccM(>Tpe.H:ue. JTux 3l<:cnepHMeH

TanLHLIX cilaKTOB C TO'IKH 3peHB.H · H30TOnH'IeCKHX CBOHCTB 

po)K~eHHLIX 77 -Me_:JOHOB •.. B .§I 6y~yT npuae~eHLI. nepBLie 

~aHHLie o ~ucnepcuu pacnpe~eneHHH 77° -MeJOHOB no MHo

)KecrseHIIocTH, BO BTOpOM naparpacile MM paCCMOTpHM cne~

CTBB.H, BLITeKaWIUHe B3 B30TOnH'IeOKOH HHBapHaHTHOCTH 

CBnLHLIX B3aHMO~eHCTBHH B nHHeHHOH. Koppen.HUBH no MHO

)KeCTBeHHOCTH Me~y 77° - H 77--Me30HaMH. 
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§1. ,l(ucnepcuR pacnpeoeAeHUR TT0 
- Me3oHoe no 

MIIO~ecmeeHIIOCITIU 8 77-p- 83:QUMOOeii~1118U.JIX 
npu P = 40 T:JB/c 

B pa6oTe Ill 6bmo onpe,neneHo, 'ITO cpe.u;Hee 'IHcno 
7T 0 -Me30HOB npH p = 40 T:JB/c, o6pa3oaaHHbiX B TT-P -
B3aHMo;neB:CTBHHX, paBHO <no.;>.= 2,43±0,05. 

lionLwoB: HHTepec · npe,ncTaan.aeT au.n pacnpe,neneHHH 
no MHO:>KeCTBeHHOCTH7T0 -Me30HOB. O.u;HaKo .nn.a nony'leHHH 
3Toro pacnpe,neneHHH Heo6xo,nHMa 6onLwa.a cTaTHCTHKa 
3aperucTpHpoaaHHbiX y -xaaHTOB OT pacna,noa 7T

0 -Me30HOB. 
B ca.a3H c 3THM Mbi Bhi'IHCnHnH n)nbKO .nucnepcHIO pac

npe,neneHHH 7T
0 -Me30HOB no MHO:>KeCTBeHHOCTH~ ~n.H: 3TOH 

u;enH Mbl HCnonb30BanH ,naHHbie no MHO:>KeCTBeHHOCTH y -
KBaHTOB B 77-:p -B3aHMO,ZJ;eHCTBHHX, nony'leHHbie Ha 2-MeTpo
BOH nponaHoaoB: KaMepe, o6ny'leHHOH TT-:- -Me3oHaMH c HM
nynLCOM 40 T:JB/c. ~Hcnepcu.a pacnpe,neneHHH TT 0 -Me3o
HOB ( D o ). ca.a3aHa c .nucnepcueB: pacnpe,neneHHH 3ape-

1T . 
rHCTpHpOBaHHbiX •Y -KBaHTOB (Dy ) COOTHOWeHHeM 

DY = 4( 20
0 

+<n
0
> D

0
., /1/ 

r,ne f - cpe,nHHH '34JiiJeKTH:J3HOCTb perHCTpaD;HH Y -KBaHTOB 
I -; = 0,24/ H D0 - ,nucnepcu.a pacnpe,neneHHH y -KaaHTOB 
no MHO:>KeCTBeHHOCTH · OT pacna,na O,ZJ;HOrO 7T

0 -Me30Ha·* • 
B cnyqae, ecnu aepo.aTHOCTb perucTpau;HH o,u;Horo y

KBaHTa He 3aBHCHT OT ,npyroro, TO D~) = 2 ((1-() . B Apy-
u . • (2) - -

roM· KpauHeM cnyqae, Kor.na E1=E 2 , HMeeMD =2E(l- f)+ 2D , . . . 0 f 

r.ne Df - ,nucnepcu.a · pacnpe,nene.HHH 
1 

f i : /Df -
=0,008/ •• B pe3ynbTaTe 6~no noriy'leHO D~J ::::: 3,02±0,15 
.n-!J.a He3aBHCHMOH_ perucTpau;HH y -KaaHTOB H D(2

0 
= 2,86± 

±0 ~ 15 a npoTHBonono:>KHOM cnyqae. · 77 

TaKHM o6pa30M, pacnpe,neneHHe·TT 0
· -Me3oHoa. no.MHo

:>KecTaeaHoCTH ·wupe~. 'leM nya~coHoac_Koe (D 0 ->< rt 0 > · 
3Ha'leHHH KOppenHUHO~HOrO K03~HD;HeHTa:· 

* D =<n 2 >-<n> 2
• 
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poo = ~D ;_<n > =0,59±0,15 unil 0,43±.0,15; /2/ 
2 0 0 • . .. . . 

~nH-~anbHeHWHX conoc~aoneHHH Mhl 6y~eM HCITOnb30BaTb 

nO} +D (2) 
D0 = · 0 - 0 = 2,94±0,15 /3/ 

H 

pOO 
2 

= 0,51±0,15. 
-··' 

B Ta6n. 1 rrpuoe~eHbi 3Ha'leHHH p2 ~nH pa~nH'IHhiX KOM6H
Hauuu 3apH~OB BTOpH'IHbiX 'laCTHU B TT -p- B3aHMO~eHCTBHHX 
npu p = 40 T3B/c. lionhrnaH oenH'IHHa 'p +~ oTpa:lKaeT 

. . 2 . 
KOppenHUHIO, CBH3aHHYIO .. C 3aKOHOM COXpaHeHHH 3apH~a. 

0TpuuaTenbHOe 3Ha'leHHe ·p:;- cou~eTenhC.TByeT o coxpaHe
HHH 3ap11~a nepBH'IHOH qacTH:Ubi I rr- -Me3oHal * . Kop-

+0. 
penJIUHOHHbie K03<ixlJHUHeHTbl p2 -0 ::: p ~O H . CBJI3aHbl 
C ~HHaMHKOH .rr- p -B3aHMO~eHCTBHJI (p2 > 0). 11HTepecHO OT
MeTHTb, 'ITO MO~enb, B KOTOpOH pacnpe~eneHHe, no MHO.
:lKeCTBeHHOCTH BCeX BTOpH'IHbiX 'laCTHU 6epeTCJI B BH~e 
ciJeHoMeHonoruqecKoii ciJopMynhi "l!u:lKeBcKoro- Phl6HuKoro, a 
pacna~ :nux 'laCTHU no.· 3apJI~OBbiM COCTOHHHHM Bbi'IHCnJI
eTCH no CTaTHCTH'IeCKOH H30CnHHOBOH MO~enH, ~aeT xopo
rnee cornacue c 3KcnepuMeHTanbHhiMH ~aHHbiMH I p 

00 
= 

=0~421/11/. 2·Teop. 

§2. KoppeAJilJZlU Mexoy 3apJIJICeHHbrMu u 
Hei.impallbHblMU nUOHQMU 

3KcnepuMeHTbi; npooe~eHHbie Ha ycKopuTenJix B Te'le-. 
Hue rrocne~HHX ~oyx neT, noKa3anu, 'ITO HMeiOTCJI cymecT
BeHHhle KOppenHUHH' B pO:lK~eHHH HeHTpanhHhlX H 3apJI:lKeH
HhlX rruoHoB. B qacTHOCTH, 6hlml nonyt{eHa 3aBHC.HMOCTh 

cpe~Hero 'IHCna n° -Me30HOB <n0 > ITPH. ciJHKCHpOBaHHOM 

* ~eHCTBHTenhHO, ecnH Mhl .Y'ITeM rrepBH'IHYIO 'laCTHUY, 

p~-~= <(n-1)(n-2)>--<n-l:::Z =p;-+1 = 0. 
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'IHCne OTPH:UaTenbHbiX 'laCTHU OT• n}1- 41 
MOCTb xopowo orrHCbiBaeTCH q)opMynou 

3Ta 3aBHCH-, 

<n-->=an +f3· 
0 -

14/ 

. 3Ha'leHHH K03ciJciJHUHeHTOB a H {3 ITPH pa3nH'IHbiX 3HeprHHX 
npuoe~eHbi B Ta6n. · 2. ·_ KaK BH~Ho · u3 Ta6nH:Uhl, 3Ha'leHHe 
a paCTeT C yoenH'IeHHeM :meprHH, a {3 OCTaeTCH ITOCTOHH
HbiM o rrpe~enax owu6oK. 3KcrrepuMeHThi, rrpoae~eHHhle npu 
P 17- = 40 T3B/c,noKa3anH; 'ITO 3Ha'leHHH a u f3 He 3aou- · 
CHT OT COpT a· MHllieHH ~nH rr_- p -, TT- 0 - H rrCl2.. CTOnKHOBe- · 
HHH. IInaBHOe H3MeHeHHe 3Ha'leHHH a c 3Heprueu TaK:lKe 
ITOKa3biBaeT, 'ITO HeT -3aBHCHMOCTH H OT · COpT a na~aiOil{eH 

.facTH:Uhi /rr unu p 1. TaKHM o6pa3oM, o6Hapy:lKeHHoe Hone
Hue, oepoJITHO, orrpe~enJieTcH o6muMH xapaKTepucTHKaMH 
npo:UeCCOB MHO:lKeCTBeHHOrO pO:lK~eHHH H He 3aBHCHT OT 
KBaHTOBbiX 'IHCen nepBH'IHbiX 'laCTHU. 

B HaCTOJIIl{ee BpeMH HMeiOTCJI KOnH'IeCTBeHHbie OnHCaHHJI 
3aBHCHMOCTH /4/ KaK C nOMOil{biO MO~eneu MynhTHnepuclJe
pH'IeCKOrO Tuna, TaK · H c noMOJUbiO c'TaTHCTH'IecKoro no~- .. 
xo~a /5-7/. B o6oux cnyqaJix 3aBHCHMOCTb 141 CBJI3aHa. 

c npe~nono~eHueM, 'ITO n 0 ::! ~-n± _. 

B CBJI3H C 3THM Mbl paCCMOTpHM TOnbKO o6mue COOTHO-
WeHHJI, BbiTeKai01UHe H3 H30TOnH'IeCKHX. CBOHCTB CHCTeMbl 
po:lK~eHHbiX nuoHOB H 3aBHCHMOCTH /41. 11cnonh3YJI /~1, 
iieTpy~HO nony'IHTb: 

<n > =a<n >+ f3 • 15/ 
0 -

OTciD~a a = <no> _ _.!!_:.._. 16/ 
<n > <n > 

C yoenH'IeHHeM :meprHH CTanKHBaiOil{HXCJI 'laCTHU <n >-> oo · 

u<n0>-><n_>, no3TOMY a->1 1121*. 

'* PaoeHCTBO no= n_ =0+ npH s ... 00 CBJI3aH~ c orpaHH:
qeHHOCTbiO "H30TODB'IeCKOrO CDHHa Ha'lanbHOH .CHCTeMhl 
(1 S, '}/2) /12/. 3TOT pe3YnbTaT HBnHeTCH CTpOr~M )l~IJ 
n106ou 3Hepruu ~nJI cucTeM c T =0 I d d, Ad H T .~J 1 

1 
'OH TaK:lKe oepeH ~nH ueHTpanhHOH · o6nacTH no y, ecnu HMe -· 
'no MecTo P P -o3aHMO~eucTBHe /noMepoH-rroMepoHHoe B3a-
HMo~eucTBHe/. · · 
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B 3TOM .BbiBO.D.e MLI npeHe6pernB: BJIHHHHeM 3aKoHoB 

COXpaHeHHH 3HeprHH~_HMnyJILCa, KOTOpbie HapyWaiOT 3aBHCH

MOCTh /41 npH n _- n max ~ , 0~HaKO, KaK noKa3hiBaiOT 

3KCnepHMeHianLHLie ,IJ,aHHble, ,IJ,Omi TaKH~ C06biTHH HeBeJIHKa 

H HX BKJia,IJ, B <no> H<n_> COCT~BJIHe_T·HeCKOJihKO npon;eHTOB 

npH E" = 40 T3B H · E P = . 300 T3B. TaKHM ·o6pa3oM, 

HCXO.IJ.H H3 H30TOnHqecKoii HHBapiui;nTHOCTH H I 41, Mhl nony

qHnH, qTQ npH .S 4;,., ·K03cl><llHUHeHT KOppeJIHUHH.a 4_ 1. 3TOT 

BbiBO,IJ, COBna,IJ,aeT. C pe3yJILTaTaMH BhlqHcJieHHH no MO,IJ,e

JIHM 13-7 I. EcTeCTBeHHO O:lKH.IJ.aTL, · qTo _npH Ha6.Jll{j.IJ.eHHH · 

3aBHCHMOCTH 14/ B ueHTpanLHoii . o6nacTH, r,IJ,e po)K.IJ.eHHe 

qaCTHU o6yCJIOBJieHO .. ~g'- B3aHMO.zieHCTBHeM (T =0) , 3HaqeHHe 

a 6y,o;eT npH6JIH:lKaThCH K e,IJ,HJUiue 6biCTpee, qeM B06nacTH 

«lJparMeHTaUHH. I T= i/2 HnH 1 /. O~HaKo npHMble 3KcrrepH

MeHTaJILHLie ,IJ,aHHLie no 3TOMY BOnpocy OTCYTCTBYIOT. 

)J;pyrHM CJie,IJ,CTBHeM OTCYTCTBHH H30TOIIHqecKOH nong

pH3aiJ;HH HBJIHeTCH coonioweHJie I 13/ 

-;;:r = n 2 
. 0 

+ n n 
+ -

n _ n
0 171 

HcnonL3YH cooTHoweHHe 141, MLI MO:lKeM nonyqHTL ,IJ,onon-

HHTenLHble COOTHOWeHHH- Me)K.IJ.y -n~ ,IJ,JIH TT -Me30HOB. 

)J;eHCTBHTeJILHO, H3 141 CJie,IJ,yeT: 
.. ... 

·-·-· - an_ 2 
n_n 0 =,In_<n 0 >~=an._ +f3 181 

In 

C yBeJIHqeHHeM 3HeprHH nepBJiqHhiX qaCTHI.~ a4 1, · n03TOMY 

H3 17 I H (81 nonyqaeM: .. 

7=ilil, 
. - - 0 

191 

T = n+n • 0 . -
.-/101 

0TCIO,IJ,a ,IJ,JIH KoppeJIHUHOHHhiX K03«lJ«lJHn;HeHTOB HMeeM: 

-- -0 . . 
p2 = P2 -<n >' 

_oo +- . 
P~ = p -<n >. 

2 2. -

lUI 

1121 

CcioTHoweiiHH /8/~ /121 .IJ.OJI)f{Hbl BblnoJIHHTLCR B n;eHTpanL

HOH o6nacTH, ecnH .IJ.OMHHHpyei ~~ -B3aHMo.zieiicTBHe. 
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3KcnepHMeHTanhHhie .u;aHHhie, nony'IeHHhle . .u;nH 11-p -

B3aHMo.u;eii:cTBHii npH "-P= 40 T3B/c, noKa3hiBaiOT~ 'ITO 
.u;nH acex pmK.u;eHHhiX nHOHOB Henh3.H npe.u;nonaraTh 
T ;,;0 \no~ n_,b n~ )*. C .u;pyroii:· CTOPOHhi, B .. :o;eHTpanhHOH 

o6nacTH . _n0 ::n_ =n+. _B_ npe.u;enax owH6oK 3Kcm!pHMeHTa 

B :o;eHTpanhHOH o6naCTH /±70/o/ /IO/ . • ,lJ;aHHhie no· p ij 
2 noKa OTCYTCTBYIOT. · 

TaKHM o6pa3oM, paccMaTplma.H H3oTonH:qecKHe caoiicT
aa CHCTeMhi po:lK.D;eHHhiX nHolioB · H y'IHThiB.a.H Ha6nro.u;eHHYIO 
3aKOHOMepHOCTh' I 4/' MLI nony'IHnH . .u;ononHHTellhHbJe COOT
HoweHH.H Me:lK.u;y MHo:lKecTaeiiHocT.HMH 3ap.H:lKeHHhlx -~~ HeiiT
panhHhix nHOHOB •. 3TH cooTHouiemiH :MoryT 6biTh none3Hhi 
hnH onpe.u;eneHHH_ p go no 3apH:lKeiiHhiM qacTH:UaM (p~-) :- · 

ABTOphi Bhlpa:lKaiOT rny6oKyro 6naro.u;apuocTh B.JI.Jl10· 
6oWHllY H M.H.llo.u;ropeUKOMY 3a MHOrO'IHCneHHhJe none3Hhle 
o6cy:lK.u;eHHJI. 
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