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OElllAR XAPAKTEPHCTHKA PAEOTH 

AKTyanbHOCTb npo6neMbl. TeopllR CIIJlbHblX B3UIIM0,11.CHCTn11ii IlOKa He 

C03JlUHU. no3TOMY, n OTJ11fq11e OT OCTUJlbHblX B3UIIMOJlCHCTnllii, rne 

3Kcnep11MCHT npooepRCT npe.ncKU3UHII! 11 YTOqHRCT napaMCTpbl TCOp11ii, B 

o6naCTII IICCJICJlOBUHIIR CIIJlbHblX B3UIIMOJ-ICHCTBIIH, II oco6eHHO MRrKIIX 

nponeccon (K KOTOpblM OTHOCIITCR noqy11 IICKJIDqllTCJlbHO MHOlKCCTBCHHOC 

pO)l(JlCHIIC IT -MC30HOB), 3Knep11MCHT noKa OTHOCIITCJlbHO HC3UBIICIIM OT 

Teop1111 II pa3BIIBUCTCR no nyTII HUKOilnCHIIR II CIICTCMUTIIJan1111 JlRHHblX B 

B03MOlKHO 6onee WllpOKOM n11anaJOHC 113MCHCHIIR nepeMCHHblX: 3Hepr1111, 

Tllna CTUJIKIIDUIOIIIIIXCR qacT11n, MHOlKCCTBCHHOCTII II T.Jl. BalKHyD ponb B 

CIICTCMUTIIJan1111 .11.UHHblX 11rpaeT BblRB~CHIIC 3UKOHOB no.11.0611R (CKCHJIIIHfO

BblX 3UKOHOB) - B03MOlKHOCTII CBCCTII K MCHbWCMY q11cny nepeMCHHblX 

113HaqaJlbHO MHOronapaMeTp11qecK11e 3KCnep11MCHTUJ1bHblC JlllHHblC. TO CCTb 

BblRBJICHHC o6mnx CBOHCTB nponeccoB, npOIICXOJlRWIIX B pa3Hb1X ycnoBIIRX. 

UCJlb p_a60Tbl COCTORJla B IICCJICJlOBUHIIII CKCHJIIIHf0°BblX CBOHCTB 
0

MHOlKCCTBCHHOfO pOlKJlCHIIR n -MC30HOB B nony11HKJID3HBHblX nponeccax 

(nponeccax C $11Kc11pOBUHHOH MHOlKCCTBCHHOCTbD) B 3JICMCHTapHb1X B3UII

MOJ1CHCTBIIHX Ha OCHOBC MllpOBblX JlUHHblX, a TUKlKC B nonyqeHIIII 3KCne

p11MCHTUJlbHblX JlllHHblX II pacw11peHIIII o6naCTII HCCJIC,11.0BUHIIH HU RJlpO

R.11.CpHblC B3UIIMOJ1CHCTBIIR. 

ny61111Kan1111. OCHOBHblC pe3yJibTUTbl pa60Tbl ony61111KOBUHbl B (1-14). 

ABTOp 3UU!IIWUCT CJIC.11.YIOIIIIIC OCHOBHblC pe3yJlbTUTbl: 

I. noKa3aHo, qTO 11cnOJ1b3YCMOC 061,1q110 onpCJlCJICHIIC nOHRTIIH no

.11.0611R pacnpe.nenCHllll no MHOlKCCTBCHHOCTII: Pn= 1/<n> ~(n/<n>) (KNO 

CKCHJIIIHf) npn KOHeqHl,IX 3HCpr11RX MUTCMUT11qecK11 npOTIIBOpeq11T ycnoBIID 

~ P n = 1. 3q,$CKT cywe_CTBCHCH JllllKC np11 3Hepr1111 ISR. 

2. nonyqeHo BHYTPCHHC HenpOTIIBOpeq11ooe o6o6meHIIC nOHHTIIR no

.no611R JlllCKpCTHblX pacnpeneneHm_i, B03BpawanmeecH K 06!,lqHOMY BIIJlY np11 
n+l 

6ecKo~eqH1,1x 3Hepr11Rx: P~= ~ P(m)dm, r.ne P(m)=l/<m> ~(m/<m>), r.ne 

<m>=fmP(m)dm (HenpephlBHhlii napaMeTp m paBeH n,Kor.na m - nenoeJ. 

3." noKaJaHO, qTO np11 3TOM pacnpe.neJICHIIR no MHOlKCCTBCHHOCTII 

OTp11naTCJlbHblX qacT11n (npaKT11qecK11 n--MC30HOB) B Heynpyr11x PP-B3UII

MOJ1CHCTBHRX no.no6Hhl BO BCCM HCCJICJlOBUHHOM HHTCpBane 3Heprnii, Haqn

HUH C noporoooii. TO lKC nonyqaeTCR JlJIR e+e--B3UIIMOJ1CHCTBHii. 

4. nonyqeHO o6o6weHHC 3TOro CKCHJIHHra no MHOlKCCTBCHHOCTH JlJIR 
n+l-c 

H30TonnqecKII CBR3UHHblX peaKnnii: P = f P(m)dm, no3BOJIRDUICC onn
n n-c 

- + CUTb pacnpe.nenCHHR non (HJIH n )-MC30HUM BO BCCX HYKJIOH-HYKJIOHHblX 

(PP, NP H NN)-B3UIIMOJ1CHCTBHRX C OJlHOH H TOH ~e q,yHK~neii ~(z) II Ja

BHCIIMOCTbD MUCWTa6Horo napaMCTpa <m> OT 3Heprnn (HOC pa3HblMH c). 
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5. IlOKa3aHO, 'ITO .nsyxnapaMeTp!i'ICCKaH 3aBHCliMOCTh nonyHHKmo-

31iBHUX 6ucTpOTHUX cneKTpOB rr- -Me30HOB B pp -B3aHMO.nettCTBliHX OT 

3Hepr!ili H MHOlKeCTBeHHOCTli CBO.!lliTCH K 0.!lHOnapaMeTpH'IeCKOtt 3aBHCli

MOCTli OT HeKOTopott <pyHKUliH 3TliX BeJIHqliH. Ilp!i 0.!lliHaKOBOM 6MCTpOTHOM 

pacnpe.neneHHH cosrra.naJOT TaKlKe .npyrHe xapaKTepHCTHKH rr--Me30HOB. 

6. Pa3pa6oTa~a MeTO.!lliKa pa60TU co CUliHTliJIJIHUliOHH~li C'leT'lli

KaMH B peJIHTliBliCTCKliX 11.nepHMX rry'IKax: . .n_eJIHTeJili. <1>3Y, CliCTe~ aMrrJili

TY.!lHOro. aHaJIH3a Ii BpeMi:HHOtt cornacOBKli. npe,nJIOlKeH npoCTOH MeTO.!l 

H3MepeHHH HeynpyrHx ce'leHHtt 11.nep. H3MepeHu·ce'leHHH HeoHa c pa3H~H 

11.npaMH. Co3,naHa CliCTeMa JarrycKa (Tp!irrep) ycTaHOBKli co CTpHMepHOH 

KaMepott Ha HeynpyrHe Ii ueHTpaJihHMe B3aHMO.!lettCTBliH 11.nep. 

7. nony'leHu 3.KcnepHMeHTaJihHMe .naHHMe B _ 4rr - reoMeTpuH no pac

npe.neneHHHM no MHOlKeCTBeHHOCTli Ii KHHeMaTU'leCKUM nepeMeHHMM .!l]IH rr

Me30HOB B HeynpyrHX Ii ueHTpaJibHUX 11.npo-a.nepHMX- CTOJIKHOBeHHHX 4,5 

f3B/c HYKJIOH C W!ipOKliM Ha6opoM B3aliMO,nettCTBYIOUIHX 11.nep. 

8. 06HapylKeHO rro.no6tte pacrrpe.neneHHH no MHOlKeCTBeHHOCTJ,f OTp!i

uaTeJibHMX 'laCTliU (He3aBHCliMOCTb OT THna nepB!i'IHMX 'laCTHU) B Heyn

pyrHX B3aHMo.nettCTBUHX rr+P. K+P, PP, Pd, PNe, •rr+Ne, a TaKlKe B aLi, 

ac, aNe, acu, aPb. Pacnpe.neneHHH B CA OTJIH'laOTCH OT npe.nM.nymux. 

9. 06HapylKeHo no.no6ue pacnpe.neneHHtt no MHOlKeCTBeHHOCTH (He3a

BHCHMOCTh OT 3HeprHH) .!lJIH HeynpyrHX B3aliMO.!lettCTBlill aA 4,5 fJB/c 

HYKJIOH Ii aa 500 f3B/C HYKJIOH, a TaKlKe CA 4,5 f38/C HYKJIOH Ii OA 60 

Ii 200 fjB/c HYKJIOH ( npH KoppeKTHOM onpe.neneHHH nOHHTHH _ no.no6m1 J . 

10. 06HapylKeH CKettJiliHf nonyHHKJl031iBHMX cneKTpOB rr- -Me30HOB 

11.npo-11.nepHUX B3aHMO.!lettCTBliHX: rrptt 0.!lliHaKOBOH .!lliCnepCHli 6MCTPOTHUX 

crreKTpOB, noJiy'leHHUX np!i pa3HMX MHOlKeCTBeHHOCTHX Ii pa3HUX 11.npax. 

rronyqa~TCH 0.!lliHaKOB~li Ii .npyrHe ueHTpaJibHMe MOMeHTM, a TaKlKe 

3HeprHH Ii cpe,nHlitt rronepe'IHUH HMnyJihC. 

B 

11. nony'leHHMe. JaKOHOMepHOCTli MHOlKeCTBeHHOfO. polK.!leHHH B 11.npo-

11.nepHUX B3aUMO,nettCTBliHX MOlKHO 06bHCHJ,fTb B paMKax MO.neJIH HeJaBHCli

~x HyKJIOH-HYKJIOHHUX B3aliMO,nettCTBlitt. 3,::_o· .naeT OCHOBaHHe npe.nnono

lKHTb, 'ITO TaKHe JKe 3aKOHOMepHOCTli B HYKJIOH-HYKJIOHHUX BJaHMO.nettcT

BHHX o6bHCHHJOTCH TaK lKe: pacnpe.neneHHeM no npuuenbHOMY napaMe.Tpy H 

<pllyKTyaI.IHHMli''IHCJia npOB3aliMO.nettCTBOBaBWliX KOHCTHTyeHTOB HYKJIOHOB. 

conEP~AHHE nwccEPTAUHH 

BBEnEHHE co.neplK!iT o6myo xapaKTepHCTHKy Ii KpaTKOe co.neplKaHHe 

.!lliCCepTaUHli. 

IlEPBA~ rnABA -.!lliCCepTaUHli nOCBHWetta' uccne,noBaHHO CKettJIHHra 
- - . ♦ -pacnpe.neneHHU-nO MHOlKeCTBeHHOCTli B _HYKJIOH.,.HYKJIOHHMX Ii e e -B3aHMO-

.nettCTBHHX Ha OCHOBe M!ipOBUX .naHHMX; a TaKlKe CKettJmHra nonyttHKJI0-

31iBHMX crreKTpOB rr-:- B PP-,-B3aliMO.!lettCTBHHX [3,5, 10, 13, 14). 
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Pacnpe.neneHHe no MHOlKeCTBeHHOCTli - 3TO sepOHTHOCTb IlOHBJieHHH 

n qacTHU onpe.neneHHoro copTa npH tteyrrpyroM B3aHMo.ne»CTBHH .nsyx 

'IUCTHU Pn= O'n/O'in• 06U'IHO li3Y'IUIOTCH pacnpe.neneHHH. no BCeM 

3apHlKeHH~ 'IUCTHUUM, 0.!lHUKO ~alKeTCH HerrpaBHJlbH~ CKJia,nuBaTb 

rrpOTOHU C rr-Me30HUMli, oco6eHHO npli B3aHMO.nettCTBliHX 11.nep. Il03TOMY 

paccMOTp!iM pacrrpe.neneHHH OTPHUUTeJibHUX a.npoHOB (rrpaKTH'leCKH, rr~ 

Me30HOB). nn11 B3aHMo.nettCTBJltt 3JleMeHTapHUX 'laCTHU OH!i B3aHMHo 

0.!lH03Ha'IHO CBH3aHu C pacnpe.neneHHHMli no 3apHlKeHH~ 'laCTHUaM. MH 
+ - . + + 

e e Ii NN: nch=2nneg; .!lJIH NP: nch=2nneg+l; .!lJIH PP, rr P Ii KP: 

nch= 2nneg+2. (1) 
Plic. 1 liJIJIOCTpttpy_eT onpe.neneHtte noHHTliH no.no6HH HenpepMBHUX 

<pyHKUliH ~HJili .!lliCKpeTHMX pacnpe.neneHHtt no MHOlKeCTBeHHOCTli, HO npH 

<n>-J " nonr1em1e H3 Hero qiopMyn KNO-cKettJIHHra [ 15 J: 
Pn= 1/<n> 'V(n/<n>) , (2) 

(3) 

Pn 
.012 

.008 

.004 

0 

Pn 
.012 

.008 

.004 

6 

IP!z} .6 
=(l'l>Pn 

,4 

.2 

& 

Jffidn=~Pn":1 

·J,j,(z)dz= 1 , Jz,j,(z)=l • 

300 
n 

PHC. 1. Onpe.neneHHe nOHHTliH 

no.no6ttH HenpepMBHMX <pyHKUHH 

Cpacnpe.neneHHtt no MHolKeCTBeH

HOCTH npu O'leHb 60JibWOH 3Hep

fliH) (KNO-cKettJIHHr). HopMttpo

BaHHMe <pyHKUHli Ca) no.no6HM, 

ecnu nocne JIHHettHoro clKaTHH 

KalK.nofi no ropttlOHTanu nponop

UHOHUJibHO KUKOMy-nu6o ee ro~ 

pH30HTUJibHOMY pa3Mepy. HaripH

Mep <n> C6J, H nu11efi11oro pac

THlKeHHH no BepTHKaJIH BO CTOJib

KO lKe pa3, 'IT06M nnoma.nH CHO

Ba CTaJIH -0.!lHHaKOBM Ii paBHU 1 

2 n 3 
Z=(n) 

(B), OHH COBna.nyT B KalK.!lOH 

TO'IKe. B BH,ne <jlopMynM nonyqa

eTc11: Pn=l/<n> 'V(n/<n>), 

r.ne 'V(Z) - He JaBHCllWall OT 

3Hepnrn <jlyHKUliH, HOpM!ipOBaH

Hall ycn6BHHMH: J,j,(z)dz=l,T.K. 

3TO cyMMa acex BepOHTHOCTett Ii 

l tP121dz=1 

<z>=Sz!V(z}dz=1 

2 3 _ Jz,j,(z)dz=l, ·T;K. ~ ClKHMaJIH 

Z=(~) <pyHKUH_H P n• noKa cpe.nttee 3Ha

'leHHe KalK.!lOM He CTanb paBHO 1. 

3 



Ha pHC.2a BHnHo, 4TO nnH nHCKpeTH~X pacnpeneneHHH C <n>*® (j>op

Myn~ (2), (3) npOTHBopeqaT ycnoBHD LPn=l. PHC.26 noKaJ~BaeT, KaK MO

lKHO KoppeKTHO'JKCTpanonHpoBaTb aCHMnTOTH4eCKHe· (j>opMynu (2),(3) K 

cyweCTBYIOlllHM JHeprHHM. BMeCTO (2) Torna nonyqaeTCH ((3) OCTaeTCH): 
(n+l) z . 

. P = J o v ( z) dz ( 4) 
n nzo 

Ha pHC.3, 4 BHnHo, 4TO nnH HeynpyrHx PP-831/-HMOneftcTBHH H e+e--aHHH

fHflHUHH CKettnHHr T04HO B~nonHHeTCH BO BCeM HCcnenoBaHHOM HHTepBane 

JHeprHH OT·HynH H no ISR. 113 I 4) cnenyDT npH6niuK.eHHUe paBeHCT_Ba: 

Pn~ 1/(<n>+0,5) v((n+0,5)/(<n>+0,5)), (5) 

D 5 (L(n-<n>)q P )l/q • (<n>+0,5) •· (6) q n 

113 (6) C y4eTOM I I) cnenyDT npH~e Bpy6neBCKOro [19] (CM. [20,21]): 

Dch • (<n h>-1). Ha pttc.s, 6 BMecTe C PP-naH~~H npHseneHU T04KH q C . 

SppS [22]. 3aMeTHO yKaJaHtte Ha HapyweHHe CKettnttHra. CpasHeHHe JTO

ro cKeftnttHra c JKcnepttMeHTOM nposonHnOCb TaK~e B pa6oTax [20,21,23] 
(KNO-G CKeHnHHr). 

$0pMyny (4) MO~HO nepenttcaTb B Bttne lpttc.7a): 
n+l 

Pn= ~ P(m)dm, (7) 

(8) .rne P(m)5 1/<m> v(m/<m>), rne <m>= JmP(m)dm= 1/z
0

• 

Jnecb m - Henpep~BHUH napaMeTp, JanonHHIOlllHH npoMe~yTKH B nttcKpeT

HOH OCH n Ha pttc. la H nOJBOnHIOlllHH Ha JaKOHHOM OCH?BaHHH HHTerptt-

t!J(z) .6 

=<n>fh 
.4 

.2 

a 

ljJ(zJ .6 

Hn>Pn 

.4. . . F-1 

.2[R 
0 0 

'-r-' 2 3 
Z0 =1/ (n) Z=n/(n) 

(n+1)Zo 

Pn= ~ t!J(z)dz 
nzo 

1 '---¥--' 2 3 
Z0 t1/(n) ztn/(n) 
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PHC.2. nonyqeHHe nttcKpeTHOro 

pacnpeiteneHttH no MHo~eCTBeH

HOCTH H3 Henpepu_BHOH HOpMHpO

BaHHOH $yHKUHH viz) npH ManOM 

<n> ( pucyHOK n"pHMepHO COOTBeT

CTByeT 100 fJB/c); I al - cor

nactto o6u4HO ttcnonbJyeMoMy pe

uenTy Pn= 1/<n> v(n/<n>), TOr

na napuuanhHaH sepOHTHOCTb Pn 

paBHa nnowanu npHMoyronhHHKa 

c OCHOBaHtteM 1/<n> H B~COTOH 

<n>Pn, "cyMMa nnowaiteft npH
MoyronbHttKos He CMO~eT scerna 

6~Tb pasHoi1 nnowanu non Kptt

soft: L Pn*l; (6) - cornacHo 

KoppeKTHOMY peuenTy: pn paBH~ 

npocTo nnowaittt non KpttBOH Ha 

HHTepsane z0 [3, s, 13, 16]. 

;. 

I 
~ 

i 

'. I 

1.8 r; If t I l I (n)+.5 

,., 1~,-lftl~11r+i-r °' 
1.6 ff\ t 
1.s H ¼" ~ f f ? Ds 

~

, o ~-J:;~?_9_?Lt-??-i_ Dz 
1.4 I- 'f 9 f ? 

t *·..!!-*-tt*""t--1-+,tt-*-* *- D4 
1.3 ~ 'f * * Dz 

f 
1.zH / PP -nneg 3 + 2000 GeV/c I 

2 
1.1 f-\ 4J :l4l -b{z+.14) 

(z)=o(z+. e 
~ 1.0 ,_, 

.9 f- \~-Vif"Vv__t._v'i"-t ~t V t ~ y ~ 

.8 z 3 4 5 

<n> 

3.4 
<n>•.5 

je+e-+nneg 3+35Gev I 2 

4/tz)=a(z-.vr e . jl J 3.Bt 
3.0 D2 

V 3-b(Z-.17) 

I ' f--4-f-

l l I • .,so"- -
2.6 

1.4f 
1.3 

1.2 
1.4 
t.2 

1.0 

.8 

.6 

I __ ye;:-

~

--- -
~ J ---r+ wl=i~ 
D2 f* . 

~ \i--1 l -~+:-=-t:._:J~lt--
0i rr--r~ r f 

\ >-- tt 
~ "t4i~-P~rrr= 

2 3 4 
<n> 

5 6 
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PHC.3. BenH4HH~. KOTOp~e. 

B 0TflH4He OT qacTO HnOnbJye

~x Cq=<nq>/<n>q, no=~ 6~

CTpo B~XOnHTb Ha nnaTo C JHe

prHeft, ecntt B~nonHHeTCH "Toq

H~ CKettnHHr no MHO~eCTBeHHO

CTH" (pHC.26) 16). <n>=LnPn 
D 5(L(n-<n>)qP ) 1/~ KpHB~e no-q n . 
nyqeH~ no $opMyne (4) (pHc.26) 

c v(zl, npHseneHHOH Ha pncyH

Ke. KOJ$$HUHeHTU a H b BU4HC

nHDTCH HJ (3) H paBHU 1,251 

H 0,618. COOTBeTCTBeHHO. naH

Hue Spps He npHseneHu, T.K. 

HenbJH nepeC4HTaTb CHCTeMaTH-

4eCKHe 0WH6KH. BHnHo, 4TO npn 
KoppeKTHOM 

nOHHTHH nono6HH, 
onpeneneHttH 

pacnpe-
neneHHH no MHO~eCTBeHHOCTH OT

PHUaTeflbHUX qaCTHU B PP-B3aH

MonettCTBHHX nono6Hu BO BCeM 

HCCnenoBaHHOM HHTepBane JHep

fHH OT HynH H no ISR [13, 16]. 

+ -PHc. 4. To ~e nnH e e -
BJaHMOJteHCTBHH. npn z:,; o. 17: 

v(zl=O. KoJ$$nuHeHTU a H b 

paBHU 13,16 H 2,565 

COOTBeTCTBeHHO [ 13, 16]. ITpH 

BU4ttcneHHH KpHBUX P0 nonara

noch paBH~ 0,T.K. B JKCnepH

MeHTe He H3MepHnOCb. TaK ~e. 

KaK n itnH PP, 6uno HaftneHo 

HecKonhKO xopowHx onttonapaMe

TpH4eCKHX $YHKUHH v(z), OJtHa

KO Bee OHR HMentt z2 B JKcno

HeHTe_ [ 17]. cornacHo pa6oTe 

[18], rne BnepBue 6un npencKa

JaH KNO'-CKettnHHr. HJ TaKOro 

noBeneHttH vi zl non~eH nony-
4aTbCH pocT <n>• s 114 • 



poBaTb no HeH (3); m=n,Koraa m uenoe. KoppeKTH~H peuenT nonyqeHttH 

AHCKpeTHOro pacnpeaeneHttH no MHO~eCTBeHHOCTtt pn tt3 Henpep~BHOH KNO 

HHBapHaHTHOH $yHKQHH P(m) (7) JaMeHHn $aKTttqecKtt HCnOnh30BaBWHHCH 
B (2) HeKoppeKT~ peqenT Pn= P(m) lm=n· 
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PHC.5. laBttCHMOCTb 
(Cch)l/q~q >1/q/<n > OT 

q ch ch 
<nch>. Kptte~e nonyqeH~ tt3 

CKeHnHHra ARH OTpttUaTenbH~X 
qaCTHQ, KaK Ha puc. 3, c 

nepexonoM Ko BCeM Japa~eHH~ 

cornacHO ( 1). BHnHO, qTO cq H 

He non~~ ne~aTb Ha ropu30H

TanbH~x npH~X (KaK YTBep~na

nocb B [22)) npn e~nonHeHHH 

CKeHnHHra MH nncKpeTH~X pac
npeneneHHH [13]. npaena,cneg, 
B OTnHqHe OT Cell, C pOCTOMq<n> 

q 
B~xonuT Ha nnaTo ceepxy, a He 

CHH3 y ( CM. [ 2 1 ( 4 I ) ) • BttnHo 

yKaJaHne 11a HapyweHue cKeHnHH

ra npu JHeprnu SppS [22) Cno 
3,5 owu6oK nnH c 5 J. 

PHC. 6. npoqeHT co6~THH c 

nch~ 2<nch> (2,5<nch>). 
Kpue~e · nonyqeH~. KaK Ha 

puc.s. CKaqKu $yHKQHtt npottc

xonHT, Korna 2<nch> (2,5<nch>) 
npn yeenuqe11un npoxonuT qepe3 
qeTHoe uenoe qucno. Oqepen11aa 

BepOHTHOCTb p nptt )TOM y~e 
nch 

He BxonHT B cyMMy. $yHKQHH 

)Ta He MO~eT 6~Tb ropH30H

TanbHOH npHMOH, KaK npeanona
ranocb e [22]. Owtt6Ktt nna 
TOqKu KonnaHnepa B~qucneH~ c 

yqeTOM 0Wtt60K <nch>' qTo He 
6~o cnenaHo e [22). 

) 

(' 

,, 

$opMyna (7) He eattHCTBeHHaH B03MO~HOCTh JKCTpanonnpOBaTb (2) 
K Htt3KttM JHeprttHM. HttqeM He xy~e 6onee o6wee B~pa~eHtte Cpttc.76): 

n+l'-c 
P = J P(m)dm • (9) 

n n-c 
C apyroH CTOpOH~. peaKQHH PP➔rr+ HttqeM He xy~e PP➔rr-, K TOMY ~e nptt 

6onbWOH JHeprtttt pacnpeaeneHttH no rr+ "no rr- aon~H~ coBnaaaTb. Oa
HaKo HCHO, qTO rr+ B pp npttMepHO Ha 1 6onhwe, qeM rr-. 06o6weHHe (9) 

nOJBORHeT onttcaTb BCe peaKQtttt: PP,NP,NN ➔ rr+.~- .c OAHOH tt TOH ~e 

$yHKQtteH t(z) "· JaBttCHMOCTbD MaCwTa6Horo napaMeTpa <m>-OT JHeprutt 
( HO c pa3H~MH c). li'J ( 8), ( 9) cnenyoT nptt6n~eHH~e paBeHCTBa [ 14]: 

<m>" <n>+0,5-c , Dq"' (<n>+0,5-c)_ . (10) 
Ha puc. 8 nOKaJaH~ OTHO_WeljHH MOMeHTOB nna NP➔rr ( KaK Ha pttc. 3 B PP). 

$OpMyn~ (8), (9) MO~O npencTaBttTb B HHTerpanhHOM Bttne: ., ., 
I: Pk= J P(m)dm= J . 'l'(z)dz= I( (n-c)/<m>) • (11) 
n n-c (n-c)/<m> 

3TH KoopmmaT~, B OTnuque OT ( 21, no:rnona= noMeCTHTb pacnpeaeneHu11 
npn pa3H~x <n> Ha onHy Kpueyo ( puc. 9) [ 14). 

Ha puc. 10 nptteeneHa JaBttCHMOCTh <m> OT JHeprHH. 3aMeTttM, qTo 
ecnn 6~ CKeHnHHr no MHO~eCTBeHHOCTtt He B~nonHHRCH, TO Hatt6onee Be
pOHTHOe 3HaqeHHe MH~eCTBeHHOCTtt MOfJIO 6~ paCTtt, HanpttMep KaK ln s, 

a cpeaHee - KaK s 114 
B~nonHeHtte CKettnHHra noJeonaeT cKaJaTh, KaK 

pacTeT "KonttqecTeo qaCTHQ" c JHeprttett, 6e3 onttcaH1111 ecero pacnpe
neneHu11 nptt Ka~noH 3Hepruu. RttHettHOH xapaKTepHCTHKOH qttcna qacTHQ 
HBn!leTCH npu 3TOM MaCWTa6H~H napaMeTp. 
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Pn= S P(m)dm 
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L~=StiJ(z)dz=1 

5 m=<m>z 

n+1-£ 

Pn= n~{(m)dl'!_) 

5 

L~=SIJJ(z)dz:1 

m=<m>z 

. ·7 

~- nonyqeHHe nttcKpeTHO
ro pacnpeneneHttH no MHo~e

CTBeHHOCTtt tt3 Henpep~BIIOH 

HOpMttpoeaHHOH $yHKQtttt t(z) 
(e OTnttqne OT puc.2 Jnech 
$YHKQHH 'I'( z) paCTHHyTa no 

roptt30HTanu" c~aTa no Bep

TttKantt B <m> pa3, ~aK Ha 
p11c.1a1. (al- cornac110 (71, 

(6J - cornacHo o6o6weHHOMy 
peqenTy (9), OTnuqa~eMycH 
OT nepeoro B03MO~OCTbD 
cnBura c Macurra6HOH CeTKtt, 
pe~ywett $yHKQHD P(m) Ha Be
pOHTHOCTH Pn. 'IT06~ He noH

BttnaCb P_l n qTo6~ Po*O, 
non~o 6~Th: O<cs1 [14]. 
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P11c.8. NP➔rr- peaKQ11ll. 

0THOWeH11ll, KOTOpble JlOJllKHbl 

6blCTpo BblXOJll1Tb Ha nJJaTO c 

pOCTOM 3Hepr1111, np11 BblnOJJHe

H1111 "TOqHoro CKeHJJHHra" no 

no MHOlKeCTBeHHOCTl1 (corJJaCHO 

C 10)). Kp11s1,1e noJJyqeHbl no 

¢opMyJJaM (8), (9) C t(z) 11 C, 

np11BeJleHHblMl1 Ha p11cyHKe (np11 

KalKJlOM <m> no $opMyJJaM (8) 11 

( 9) BbJq11cJJl1IOTCll see P n 11, 

JlaJJee, <n>= LnPn 11 MOMeHTbl 

D = E(n-<n>)q p ), ~YHKQ11H 
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<n> 

3 

q n 
t(z) Ta lKe, qTo 11 JlJlll PP➔rr 

(CM. p11C.3) [14). 

P11C.9. 3aBl1Cl1MOCTb 11HTe
., 

rpaJJbHOH BepOHTHOCTl1 L pk OT 
n 

(n-c)/<m> JlJlll pa3HblX HyKJJOH-

HYKJJOHHblX peaKQ11H. B 3Tl1X 

KOOpJlHHaTax (B OTJJttq11e OT 

( 2) l TO•JKH JlOJllKHbl JJelKllTb Ha ., 
OJlHOH Kp11son: ~(z)= I t(z)dz 

z 
CM. ( I I). llptt 04eHb MaJJeHbKHX 

3HeprttHX, KOrJ(a-TOJJbKO po 11 pl 

He paBHbl 0, TOqKif JJllryT Ha 

KpHBYIO aBTOMaTl14eCKH,HeJaBtt

CllMO OT HCnOJJb30BaHHblX 9 If C. 

3To HCHO 113 pttc.7, rJle scerJla 

MOlKHO Bb16paTb TaKOII MaCwTa6, 

4TO $yHKQ11ll t(z) noJ(eJJHTCll Ha 

nJJowaJlH, paBHble J(aHHblM pl H p2 

(noJTOMy 3TH TOqKH Ha pttcyHKe 

He npttBeJ(eHbl), TaKHM o6pa30M, 

3TOT CKeHJJHHr BblnOJJHlleTCll 11a

qu11all c HyJJeson J11epr11tt (14). 
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PHC. 10. laB~CHMOCTb <m> OT 

JHeprHH JlJJll pa3HblX HYKJJOH

HyKJJOHHblX peaKQHH. B TepMO-

JlttHaMHqeCKOH 

MHOlKeCTBeHHOCTb 

MOJ(eJJH <l>e pM11 

rr -MeJOHOB 

nponOpQHOHaJJbHa BeJJ11q11He F, 

a He s 1/ 4 KaK qacro cq11Ta

eTCll (24). MacwTa6HhlH napa

Merp <m>(s) •B (7l-(9l onpe

JleJJlleT, BO CKOJlbKO pa3 HaJ(O 

pacTllHYTI> "eJ(HHl1qHyJO" ¢YHK

Q1110 t(zl, qro61,1 noJJyq11Tb 11c

KOMOe pacnpeJ(eJJeH11e. llOJTOMY 

11MeHHO OH llBJJlleTCll JJl1HeHHOH 

xapaKTep11CTl1KOII "KOJJHqecTBa 

poll(JleHHblX qacTl1Q" [5, 14). 

H3BeCTHO, 4TO HOpM11poBaHHOe IlOJIYl1HKJJI0311BHOe 6blCTpOTHOe pac

npeJle~eH11e rr--MeJOHOB B PP-B3attMOJ(eHCTBl1llX (y - 6hlCTpOTa B C.Q.M.) 

1/n Pn(Y)= 1/nCTn_dCTn/dy MeHlleTCll c JHepr11e11 B3aHMOJ(eHCTBHll (vs) 11 

MHOlKeCTBeHHOCTblO rr--MeJOHOB (n). MOlKHO_ rroJJyq11Tb HeCKOJlbKO pacnpe

JleJJeHl111 C OJlHHaKOBOH w11pttHOH, Bhl611pa11 KalKJ(Oe CJJeJlylOIIlee np11 60JJbWeH 

MHOlKeCTBeHHOCTl1 11 nptt COOTBeTCTBYIOIIlell 60JJbWell JHepr1111. <l>OpMa 3Tl1X 

pa_cnpeJleJJeHl1H c OJll1HaKOBOH nm:p11Hon He .D;OJllKHa 6h1Th OJll1HaKOBOH, OJl

HaKo rro~yqaeTCll OJ(HHaKOBOH (p11c.ll) (10,25). 

Ha pttc. 12 np11BeJ(eHbl cpeJlH11e nonepeqHble HMITYJJbCbl rr -MeJOHOB B 
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P11C. 11. MOMeHTbl IlOJJYl1H-

KJII03 HBHblX 6blCTpOTllblX 

pacnpeJleJJeHl1H B c. Q. M. 

k 1 k dCT 
<IYI >n"rur IIYI ry dy. 

n 
B11JlHO, qTo pacnpeJleJJeH11ll 

C 0Jll1HaKOBblM nepBblM 

MOMeHTOM HMeJOT 11 OJ(HHaKO

Bhle OCTaJJbHble MOMeHTbl, 

T. e. JTH pacnpeJleJJeH11s 

IlOJIHOCTblO 0Jll1HaKOBbl, 

llp11qeM nepeKpblBaJOTCll roq

Kl1, COOTBeTCTBYIOIIll1e JHep-

rl1llM, OT JJl1q alOIIIHMC ll Ha 

nOpl!JlOK [10,25). 



TeX lKe co6UTHllX c $HKCHpOBaHHOH TOnonoraeH B 3aBHCHMOCTH OT wHpHHU 

HX 6ucTpOTHOrO pacnpeAeneHHll. BHAHO, qTo npH OAHHaKOBOM 6ucTpOTHOM . . 

cneKTpe·, paBHU H cpeAHHe nonepeqm,1e llMnynbCU. 3TO AaeT OCHOBaHae 

npeAnOnO~Tb, qTo TOrAa OAHHaKOBU H nonHue OAHoqaCTHqH~e cneKTpU. 
2 2 

dun 1 dun 
nu dy dp (vs,n)= ncr dy dp (f(vs,n)) (12) 

n T n T 
$yHKUHll f(vs,n) H3 (12) He COBilaAaeT C $yHKUHeH <n>/n, npeA-

CKa3aHHOH KN0-2 CKeHnHHrOM nonyHHKRD3HBHUX cneKTpOB [26). Ha pHc. 

13 npeACTaBneHa JaBHCHMOCTb AHcnepCHH 6ucTpOTHOfO pacnpeAeneHHll OT 

BenHqHHU YS/vn. ToqKH YAOBneTBOpHTenbHO nelKaT Ha OAHOH KpHBOH, T.e. 

f(vs,n)« vs/vn . (13) 

PHC. 14 IlOATBep)KJJ.aeT rHilOTe3y ( 12). 
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IO 

~- 3aBHCHMOCTb cpeA

Hero nonepeqHoro aMnynbca 

rr--Me30H0B B co6UTHllX C 

~HKCHpOBaHHOH TOnonoraeH 

OT WHpHHU HX 6ucTpOTHOf0 

pacnpeAeneHHll. co6uTHll c 

OAHHaKOBblM 6ucTpOTHblM 

cneKTpOM HMenT H OAH

HaKOBUe cpeAHHe nonepeq

Hue HMnynbCU, qTo AaeT 

' ·ocHoBaHae npeAnonOlKHTb 

OAHHaKOBOCTb nonHUX OAHO

qaCTHqHUX cneKTpOB (ABalK

A~AHqxjlepeHQHanbHUX) [10). 

PHC. 13. 

AHCnepCHH 

pacnpeAeneHHH 

f= rs1rn . a 

3aBHCHMOCTb 

6ucTpOTHUX 

OT $YHKQHH 

co6UTHllX c 

OAHHaKOBblM _OTHOWeHHeM sin 

OAHHaKOB cneKTp rr -Me3o

HOB. $yHKUHll nonyqnnacb 

cpeAHeH MelKJJ.y KpaHHHMH 

B03MO~b1MH: a - KOJqxjlHQH-_ 

eHT HeynpyroCTH Anll rr He 

3aBHCHT OT MHOlKeCTBeHHOC~ 

TH HX: f=YS/n; 6 -JHeprHll 

rr- He 3aBHCHT OT MHOlKeCT

BeHHOCTH: f=vs [10,25). 
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Pac. 14. JaBHCHMOCTb 

cpeJJ.Hefi JHepran rr--Me3o

HOB B C.Q.M. _OT (s/n) 113 • 

BHJJ.HO, qTO B nonyHHKnn-

3HBHUX co6UTHllX C 0)1.HHa

KOBblMH 6UCTpOTHblMH cneKT-

paMH H 

HMnynbCaMH 

nonepeqHblMH 

0)1.HHaKOBU H• 

cpeJJ.HHe JHeprHH rr-Me30HOB, 

qTo noJJ.TBeplKJJ.aeT ranoTeJy 

'( 12) 06 0)1.HHaKOBOCTH non

HUX OJJ.HOqacTHqHUX cneK

TpOB. 

BTOPAR rnABA COAeplKHT onacaHae MeTOAHKH pa60TU co CQHHTHnnll

QHOHHblMH c•leTqHKaMH C oco6eHHO s penllTHBHCTCKHX llJJ.epHUX nyqKaX). 

pa6oTU Tparrepa ycTaHOBKH CKM-200 - rttEC a nonyqeHHll JKCnepHMeH

TanbHUX JJ.aHHUX [l,4,9, 11). 

npaseJJ.eHu acnonbJosaswaecH JJ.enaTena $3Y-JO, 63, 85, 60, 84 n 

118, OnTHMH3HpOBaBWHeCll JJ.nll nonyi1emrn xopowax aMnnHTYJJ.HUX, BpeMeH

HUX H 3arpy3oqHUX xapaKTepHCTHK, CTa6HnbHOCTH a nHHeHHOCTH. 

OnncaHa CHCTeMa aMnnHTYJJ.HOro aHanaJa, n03BOnHBWall HJJ.eHTH$HUH

poBaTb RJJ.pa no JapRJJ.y (B TparrepeJ. noTepa JHepraa nponopu»oHanbHu 

z
2 

penllTHBHCTCKOro llJJ.pa, H cneKTP llJJ.ep, npoweJJ.WHX qepe3 cqeTqHK, 

BHJJ.eH Ha aMnnHTYJJ.HOM aHanaJaTope. noporH JJ.HCKpHMHHaTopa BH)I.HU TaM 

lKe, KOr)l.a aH~nH3aTop CTpo6apyeTCll 3THM lKe JJ.HCKpHMHHaTopoM. 

npeAnolKeH npOCTOH MeTOJI. H3MepeHHll Heynpyrax ceqeHaH 
penllTHBHCTCKHX llJJ.ep. npa B3aHMO)l.eHCTBHH llJJ.pO o6uqHo TeplleT XOTll 

6u 1 npOTOH, H aMnnHTyJJ.a B cqeT4HKe 3a MHWeHbD yMeHbWaeTCll. 

np»Be)l.eHu pe3ynbTaTU H3MepeHHll ceqeHHH HeOHa C pa3Hb1MH llJJ.paMH. 

npnseJJ.eHa npocTall n yJJ.o6Hall cxeMa speMeHH~H cornacoBKH, c 
nOMOlllbD npeo6pa3oBaTenR speMR-aMnnaTyJJ.a. llOCTaToqHo JJ.eCllTKa 
cosna)l.eHHH, 'IT06u Ha aHanaJaTope 6un BHJJ.eH nHK.·. 

OnacaH Tparrep ycTaHOBKH CKM-200 - rttEC Ha Heynpyrae B3aHMO

AeHCTBHll llJJ.ep. 3anycK CTpaMepHOH KaMepu npoHCXOAHT, KOfJJ.a B KaMepy, 

B HanpasneHHH Ha MHWeHb, sowno IlY'IKOBOe llJJ.po HYlKHOro 3apRJJ.a. H OHO 

lKe He Bumno H3 KaMep~. - B cqeT'JHKe C yrnOBblM pa3MepoM "' 0, 1 MCp 

Ha paCCT<lllHHH = 10 M OT MHWeHH _( nocne 2 M_ MarHHTHOfO nonll 0, 8.Tnl 

He JaperacTpaposatta Ta lKe aMnnaTyJJ.a. 

II 



3anycK Ha UCHTpanbHUe BJattMO.llCMCTBHll npottCXO.llHT, Korna HH 0.llHa 

CTpttnnnHrOBall Japl!~CHHall qacTwua He nonanaeT B C4CT4llK 4 MCp H 

Hll 0.llllH CTpwnnllHfOBUM HCMTpOH - B C4CT4HK 4 MCp. 

OnncaHa o6pa60TKa w npttBC.llCHU .llaHHUC no MHO~CCTBCHHOCTl!M w 

nonynHKn~JllBHUM cneKTpaM rr--MCJOHOB. 

TPETbR rnABA conep~ttT peJynbTaTU aHannJa nonyqeHHUX .llaHHUX no 

pacnpeneneHttl!M no MHO~CCTBCHHOCTH ll nonynH~n~JllBHUM KllHCMaTH4CCKllM 

cneKTpaM rr -MCJOHOB B Heynpyrnx ll UCHTpanbHUX ll.llpO-ll.llCpHUX B3allMO

.llCMCTBlll!X 4,5 r3B/c HyKnOH [2,6,7,8,12]. 

PacnpeneneHHll no MHO~CCTBCHHOCTH BO BJaHMO.llCMCTBHllX JneMeH

TapHUX qaCTHU npttHllTO HOpMnposaTb Ha <Tin (CC4CHllC pO~.llCHllll HOBUX 

qacTHU), a He Ha <Ttot (HHaqe nol!BHTCll su6poc s HyneBOM KaHane, pac

Tywnfi c 3Heprnefi B Koop.1tnHaTax <n>Pnl. HJ 3Tnx ~e coo6pa~eHnM 6uno 

6u CCTCCTBCHHUM HOpMnpoBaTb pacnpeneneHHll no MHO~CCTBCHHOCTll a ll.ll

pO-ll.llCPHUX BJattMO.llCMCTBlll!X Ha <Tprod - CC4CHllC po~.llCHllll HOBUX qac

TllU (3apl!~CHHUX ll HCMTpanbHUX rr-MCJOHOB), a HC Ha <Treact' BKn~qa~

wee <T d H CC4CHHC KBaJnynpyroro paJsana XOTll 6u 0.llHOfO llJ ll.llep. pro 
OTHoweHttll er a/er t 6unn su•rncneHu no Monenw [2,6,7,27]. pro reac 

Ha 

Ha pnc. IS npnBC.llCHO cpaBHeHH~ B cKefinttHfOBUX KOOp.llttHaTax KaK 

pwc. 9 ( CM. Bupa~eHHll ( 10, 11)) pacnpeneneHllM no MHO~CCTBCHHOCTI! 
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MHO~CCTBCHHOCTb Ba-Li pasHa 0,94. HOpMnposKa Ha <Tprod [6]. 
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XOTll a CTaThe Ko6u, HHnbCeHa, 

~- CpaBHCHHC 

napunanbHux sepol!THOCTefi, 

HOpMnposaHHUX Ha <Tneg' ,llnll 

B3allMO,lleHCTBHH _PP, rr•P. 
+ + 

KP, rr Ne, PNC ll Hawnx aAT. 

CpaBHCHHC C rr-P, rr-A, K-P 

He nenanOCb,T.K. HCilOHllTHO 

KaK yqnTusaTh nnnnpymne 

OTpnuaTenhHue qacTH~. 

BH.llHO, qTo Ml! scex npnse

.11eHHUX BJallMO.llCMCTBllH pac

npeneneHllll no MHO~CCTBeH

BCHHOCTll OTpnuaTenbHUX 

qaCTllU 0.llllHaKOBU npn 0.llllHa

KOBOM cpe,llHCM. CpaBHCHlle C 

HOpMnpOBKOM Ha <Tneg !Po=O) 

a oTnnqne OT crprod He Tpe-

6yeT npnsneqeHHH Mo.11enefi n 

6onee T04HO, T.K. P
0 

conep

~nT 6onhwy~ Heonpe.11eneH

HOCTb, - KaK MeTO.llH4CCKy~ 

TaK ll q>HJHqecKy~.- HeilOHl!T

HO Ha 4TO Ha.110 Ha caMOM 

.Ilene HOpMnposaTbCll. B PNe 
+ 

ll rr Ne <To He ll3MCpllnOCb. 

PacnpeneneHttll rrpn HOpMnpos

Ke Ha er in He .11a·m T04HOro 

CKeHnHHra no Tnrry nepsnq

HUX qacTnU. BepxHnft pncy

HOK'- HeqeTHUC sepOl!THOCTll, 

H~HHM - 4CTHUC [6]. 



Ha pnc. 17 noKa3aH CKeHJJHHr pacnpeneneHHH no MHO~eCTBeHHOCTH 

(He3aBHCHMOCTb OT JHeprHH) B HaWHX a-AT B3aHMOAeHCTBHHX Ha-a npH 

vs= 26 H 31 fJB Ha HYKJJOH [28) B HOpMHpOBKe Ha Uprod (OAHHaKOBOCTb 

HaWHX pacnpeneneHHH OT Li AO Pb no3B0JJHeT Ha)leHTbCH, 4TO OHO TaKoe 

~e H Ha He). Ha pnc. 18 npneeneHhl Haw~ naHHhle no C-AT peaKQHHM BMe

CTe C naHHblMH [29) 0-AT 60 H 200 fJB/C HYKJJOH (3aBHCHMOCTb OT AP 
AOCTaT04HO cna6aH). HopMHpOBKa Ha ureact· TOJJbKO TaKHe naHHhle 

npHBe)leHhl B [29). 
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PHC. 17. 3aBl!CHMOCTII 

D = q 
(~(n-<n>)q P )l/q 

n 
OT 

<n> Mll pacnpeneneH11fi no 

MHO~eCTBeHHOCTH OTpl!QaTeJJb-

HhlX 4aCTHQ Ba-a B3aHMOAefi-

CTBHllX npH VS= 26 H 31 f3B 

Ha HYKJJOH H Ba-Li, c, Ne, 

Cu, Pb_npu PnaG= 4,5 fJB/c 

Ha H¥KJJOH. BIIAHO, 4TO T04-

KH xopowo ne~aT Ha Ilpll~X 

Bpy6JJeBCKOrO: Dqa(<n>+0,5) 

( CM. ( 6), .4epe3 HOJJb npH~e 

He npofiAyTJ. T. e. "T04HhlH 

CKeiiJJIIHr" pacnpeneJJeH11fi no 

MHO~eCTBeHHOCTH xopowo Bbl-

IlOJJHHeTCH H ~JJH JTIIX llApO-

snepHhlX B3al!MOAeHCTBIIH . 

flyHKTHphl - PP-B3al!MOAeHCT-

BIIH (JTOT p11cyHOK .6oJJee 

4YBCTBl!TeJJ~H, 4eM pHC. 15 -

JaMeTHO OTJJ11qne). 

PHC. 18. 3aBIICIIMOCTb D
2 

OT <n> AJJH 0-Ne (+20% He), 

o-cu, 0-Au B3aHMOAeHCTBIIH 

npH PJJa6=60 H 200 fJB/HyK-

JJOH H c-c, C-Ne, c-si, 

C-Cu, C-Zr npw PJJaG=4,5 

fJB/C HYKJJOH. nps~e: D2"' 

(<n>+0,5). nyHKTIIP - npll

Ma~ AJ!ll PP. Ha spe3Ke -

HenocpeACTBeHHOe cpauHeHtte 

pacnpeAeJJeHHH (CM. (5)). 

Ha p11c. 19' IlOKa3aHhl JaBl!CHMOCTH pa3HhlX QeHTpaJJbHhlX MOMeHTOB 

6hlCTpOTHYX pacnpeneJJeHHH OT nepso:o MOMeHTa AJ!ll scex JTIIX B3aHMO

nefiCTBlll1 - Te ~e 3aBIICIIMOCTII, •ITO H Ha p11c. 11 AJ!ll PP. BHAHO, qTO 

TaK ~e, KaK H B PP-B3allMOAefiCTBIIHX,. cneKTphl C OAIIHaKOBblM .nepBbIM MO

MeHTOM HMeOT" OAHHaKOBYe OCTaJJbHYe MOMeHThl, T.e. cneKTpY COBnana

OT. OAHHaKOBY TaK~e 3aBl1Cl1MOCTII <PT>n OT <E>n - pHc.20. 
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PIIC. 19. MOMeHTY noJJy-

HHKJJ0311BHYX 6wcTpOTHYX 

pacnpeneJJeH11ii rr -MeJoHos n 

anpo-11neptt1,1x sJaliMone11cT

s1111x· B CIICTeMe cpenHel1 BJJH 

JTOii MHO~eCTBeHHOCTII 6hlcT:.. 

pOTY <ly-<y> lk>l/k 
n n 

TO ~e. qTo H Ha ·p11c. 11 BJJH 

PP, OTKyAa 11 B3l!Thl KpHBhle. 

B11BHO, 4TO pacnpeneJJeHIIH C 

on11HaKOBblM nepBUM MOMeHTOM 

11MeOT 11 OBl1HaKOBhle OCTaJJb

HYe MOMeHThl,T.e. pacnpene

JJeH11H JTl1 on11HaKOBY: H COB

nanaoT c pacnpeneneHl!HMH 

113 PP-B3UHMOAettCTBl1H. 

P11c:20. 3aBHCl1MOCTb 

nonepe4Horo HMnyJJbca n -Me

JOHOB <pT>n OT 11X .JHepr1111 

<E>n B co6hlTHHX C <jJHKC11po

BaHH011 MHO~eCTBeHHOCTbO B 

CHCTeMe cpenttefi BJJll' ~TOH 

·MHO~eCTBeHHOCTl1 6blCTpO~hl. 

3aBl1CIIMOCTH COBnanaJCJT .AJJH. 

pa3Hhlx 11ApO,:-H_nepH1,1x BJa11-

MOAeficTe11ii ( CM. p11c.. 12; I 4 

. JlJlll PP - B3aHMO)leHCTBlll1') ._ 

OfioJHaqeH~rn-KaK Ha p~c. 19 . 



nony4eHHble JaKOHOMepHOCTlf MHO~eCTBeHHOro po)KJJ.eHHH B CTOnKHO

BeHHHX HD.ep Hennoxo 06bHCHl!KlTCll B Mo.nenlf He3aBHClfMblX B3alfMOD.eiicT

BlfH HyKnOHOB (30,31,32) (BXO.ll.Hble .naHHble .nn11 Hee - HyKnOH-HyKnOHHble 

BJalfMO.neiicTBlfll - nony4eHbl n I rnane). 3To .naeT oc11onaHHe npe.nnono

~lfTb, 4TO TaKlfe ~e JaKOHOMepHOCTlf B HyKnoH-HyKnOHHblX. CT(lnKHOBeHlfllX 

06bl!CHllKlTCll TaK ~e: pacnpe.neneHHeM no npHQenbHOMY napaMeTpy, $nyK
TyaQHllMlf 4HCna nponJalfMOD.eiicTBOBaBWlfX KOHCTHTyeHTOB HyKnOHOB. 

3AKR~4EHHE co.nep~HT OCHOBHble pelynbTaTbl, JawHwae~e aBTOpoM. 
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