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Myrri>T11<l>parMeHTai\11ll ocTaTO'lHbiX Jl)lep, o6pasonaHHbiX B rreyrrpyr11x 

anpOH-JIACpHbiX 11 JlnpO-JIACPHLIX B3aHMQACHCTB11liX, 1Ip11BQA11T K IIOJIBJIC

HIIIO pa3JI11'lHbiX BTOp11'lHbiX 'lacT11U (JinCpHbiX <l>parMeHTOB) B KOHC'lHOM 

COCT05IH1UL 3aKOHOMepHOCTH H MeXaHH3M 3TOI'O npou.ecca BO MHOI'OM eme 

He JICHbl. IIoaToMy noHl!TeH IIHTepec K aKcrrep11MCHTaJibHbiM 11 TeOpeT11'le

CK11M 11ccrrenoBaH11liM peaKll11H MYJibT11<l>parMeHTall1111 Jlnep. Ha116orree non

Hoe npencTanrreH11e o MYJILT11<l>parMeHTall1111 Jl.llep 30JIOTa np11 npoMeJKy

TO'lHhlx arrepr11JIX (600 MaBJrryKrrorr) naiOT AaHHble rpynnLI ALADIN [1)

[5). HenaBHo HOJIB11JI11Cb naHHbie o B3aHMOneilcTBIIJIX Jl)lep 30JIOTa c JIAPaMII 

q,oroaMyrrbc11H 11p11 arreprHH 10.7 raBfnyKrrorr [6). OcrroBHbie xapaKTep11-

CTIIKH q,parMCHTaUHII Jlnep 30JIOTa 11p11 ABYX 3Hepr11J!X BO MHOrDM ITOXOlKH, 

no ecTb 11 cymecTBeHHble OTJI11'l11ll (eM. [6)). IlpeJKAe ncero 01111 CBJI3aHbl c 

ITOBbiiDCHHbiM BbiXOAOM ABYX3apJI)IHbiX q,parMeHTOB ( O<-'lacT11ll) IIpll BbiCO

KMX 3HeprHSlX. 3aMeTHM, liTO BldXO,l:{I;,l a-tiacTHU llpaKTHl!eCKH He OIIHC:biBa

IOTCJI cymeCTBYIOIUHMII MOACJIJIMII MYJILT11<l>parMCHTaUH11 Jlnep CM. [7, 8). 
IloMI!MO aToro naBHO 3aMe'leHo [9, 10), 'ITO np11 BbiCOKHX anepr11JIX cpe

A11 O<-'laCT11U 3aMCTHYIO AOJIIO COCTaBJIJIIOT O<-'lacT11llbl C 60JibiiiiiM11 ITO

nepe'lHbiMH 11MIIyJibCaM11 ( 1Ip11eMJICMOrD 061>JICHCII11JI 3TOrD <l>eHOMCHa AO 

C11X IIOp HCT ). Ila3TOMY IIpeACTaBJIJICT orrpeneJICHHbiH IIHTepec 113Y'lCJI11C 

xapaKTepHCT11K a-qacTHU, poJKAaiOIUHXCJI B peaKUIIJIX MYJibTH<l>parMerr

Tarr11H l!nep-cnaplln<>B, oco6en11o rrp11 BI.ICOKIIX anepr11l!X. HyJKrro oTMe

THTL, 'ITO 11ACHT11<l>HKaUIIJI peJIJITIIBIICTCKHX q,parMCHTOB C z=2 OC06CHIIO 

HaACJKHa II rrpocTa rrp11· 11CIIOJib30BaHIIII JlnepHLIX <l><>T03MYJibC11H. Ila3TO

MY Hccrrenosan11e xapaKTepHCTIIK ABYX3apliAHbiX q,parMeHTOB c rroMOillbiO 

<l>OT03MYJibC11H MOlKCT naTb AOIIOJIIIIITCJibHYIO 11H<l><>PMaUHIO 0 MeXaHII3Me 

MYJibTH<l>parMerrTaUHH Jlnep. 

B nacroJimeil pa6oTe paccMaTp11BaeTcl! norrpoc o <t>opMe pacrrpenerrerr11il 

ITO MIIOlKCCTBCHHOCTII pCJIJIT11B11CTCK11X O<-'laCT11U (na), TO'lHCC- q,parMCH

TOB C 3apl!AOM z=2, o6pa30BaHHLIX 1Ipll MYJILT11<l>parMCHTai\II11 OCTaTO'l

HLIX >IAep-cnapJIAOB, 11CIIblTaBIIIIIX neyrrpyroe J!ApO-JIACpHoe CTOJIKHOBCHlle 

rrp11 anepr11J1x, nOCTHrHyTbiX na CHHxpo<Pa3oTpoHe JIBS OH5LIL .UrrJI ana

JIH3a 6biJIH HCTIOJih30BaHhl JlaHHhle, IIOJiyqeHHhle B 3MYJibCHOHHhlX 3KCIIepH

MeHTaX, BhliiOJIHeHHhlX C HanntM yqacTHCM H COBepmeHHO H)lCHTH'lHbiX IIO 

MCTOAHKC BI.IACJICHJIJI 11 11ACHT11<l>HKaUHII CIICKTaTOpHbiX IIPOAYKTOB <l>par

MCHTaUI111 llnep-CHapJI)IOB ( CM. [11)-[16)). ToJibKO 3KCIICpliMCHTbl C JIJIPaMII 

lKCJIC3a-56 [16) 11 a30Ta-14 [11) fiblJIJI Bbll!OJIHCHbl I!pll 3Heprllll ycKOp11TeJIJI 

LBL (BepKJIII) - 2,5 11 3,1 A raB/c COOTBCTCTBCHHO, HCCKOJibKO MCHI.-
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rneii, 'leM B OCTa.JThHhiX sKcnepHMenTax c H.l\PaMH neona-22 (4.1 A fsB/c), 

yrnepO,l\a-12, MarHHH-24 11 KpeMHHH-28 (4.5 A f9B/c). 0.1\HaKo, H3BecTno, 

'ITO pe>KHM npe,l\eJII>HOH cjlparMeHTanHH H,l\ep, npHBO.l\HIIIHH K HC'Ie3HOBe

HHIO 3aBHCHMOCTH pacnpe,neneHH1i TIO MHO)KeCTBeHHOCT5IM OT nepBH'!HOM 

sneprHH, nacTynaeT y.lKe np11 Eo/ A 2': 1 + 2 f9B [17}. IlmToMy Mhi co

'IJIH l(eJiecoo6pa3HbiM BKJIIO'IHTb B paCCMOTpeHHe ,l\aHHbie 0 cjlparMeHTal(JIII 

Mep >KeJie3a H a3oTa. 

HcCJie.n;oBaHl:UI pacnpe.n.eneHHii no MHO.>KeCTBeHHOCTH a-l!acTHU npH 6o
nee HH3KHX 3HeprHHX (Eo = 0.3 7 1.9 f9B/HYKJIOH) 6biJIH npe,l\CTaBJieHhl 

B [18}. B pa6oTax [19H21} 6hiJIO o6napy1Keno, 'ITO cjlopMa pacnpe,l\enenHii 

TIO MHO.lKeCTBeHHOCTH a- 'lacTHU: - flPO.l\YKTOB cjlparMeHTal(HH Jiei'KHX peJIH

THBHCTCKHX sutep - CJia.fiO 3aBHCHT OT 3HeprMH H MaCChi HaJieTaiOI.UHX .si)J.ep. 

IIonoMy np11 cooTBeTCTByrorn,eii nopMHpOBKe Bee pacnpe,l\eJieHHH npHo6pe

TaiOT 0.1\HHaKOByiO cjlopMy, 'ITO HpHBeJIO aBTOpOB [18}-[21} K 3aKJIIO'IeHHIO 

o KHO-cKelinHnre pacnpe,l\enenHll. 0.1\HaKo, onH ne Y'<HThiBaJIH KananoB 

pea.Kll,Hif 6e3 o6pa30Ba.JIHSI Q"-'tJ.acTJU.J; (na = 0), liTO, KaK IIOKR33.HO HH.JKe, 

3Ha'IHTeJibHO HCKa>KaeT pe3yJihTaTbi H 3aTPY.l\HHeT cpasnenHe c pa3JIH'I

HhiMH TeOpeTH'IeCKHMJI TIO,l\XO,l\aMH. 

llpHHliTO cqHTaTI., liTO pacnpe,ueJieHMJI ITO MHOLKeCTBCHHOCTH "lfacTHI.I,, 

pO.lK.l\aiOIIIHXCH B peaKUHHX 'lacTHll H H,l\ep, necyT HHcjlOpMaU:HIO 0 AI!Ha

MHKe 3THX peaxnHii. IIot.rre,nHee, B 'llaCTHOCTH, npo.HBJUieTc.H B HaJIHl!MH 

OTipe,l\eJieHHhiX HHBapHaHTHbiX ( CKeJIJIHHrDBbiX) CBOHCTB 3THX pacnpe,l\eJie

HHH. HaH6onee H3BecTen TaK Ha3hiBaeMhlii KHO-cKelinHnr [22}, T.e. yTBep

IK.UeHHe 0 TOM, liTO eCJIH nepeiiTH K HOpMHpOBa.HHOif MHOlK.eCTBeHHOCTH 

Z = nj(n) , TO cjlyHKI(HH 

\li(z) = (n)u.ju;. (1) 

CTaHOBHTCH He3aBHCHITieJI OT HepBH'IHOH 3Hepi'Hif ,l\JIH Hpol(eCCOB MHO>Ke

CTBeHHOI'O pmK,lJ.CH:H51. 3,n;eC:b Un - TOllOJIOrHtteCKOe ceqeHHe ,JlJUI MHOJKe

CTBCHHOCTH n, O'&n- llOJIJIOe Heynpyroe Ce'leHHe peaKIJ.HH, a {n)- cpe,nH.S.sl 

MHOJKeCTBeHHOCTb. 

B peaKI(HHX My~bTHcjlparMeHTal(HH H,l\ep yMecTeH TaK>Ke BOHpoc o cTe

neHH ynHnepcanbHOCTH cjlyHKU:HH (1) np11 H3MeHeHHH MaccoBhiX 'IHCeJI KaK 

HaJieTaiOIIJ)IX H.l\ep ( Ap ), TaK H H.l\ep MHIIIeHeii (AT). 3TOT Bonpoc, BHepBbie 

liOCTaBJieHHhiH B [18}, H 6y.ll,eT TIO.l\p06HO pacCMOTpeH B HaCTOHITieH pa6o

Te. B OTJIH'IHe OT pa60T [18}-[21} TipH aHaJIH3e Mhi Y'IHThiBaJIH C06hiTHH C 

n = 0 (3.1\eCL H ,l\aJiee n = na)· 

2 

A-BrAg 

PHc.l. 3aBHCHMOCTb lli(z) (1) .1\HH peaKUHii cjlparMeHTanHH HCCJie,l\ye-

MbiX JI,l\ep B cTOJIKHOBeHHJIX c H.l\PaMH Br H Ag. KpHBhle- CMOTPH TeKCT 
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CyMMapHllJI cTaTHCTHKa li.Z\pO-JI.Z\epHii!X 12C-, 14N-, 22Ne-, 24Mg-, 
28Si- H 

56Fe- Em-B3aHMO.Z(eilcTBHli, aHaJIH3HpyeMMX B rracTollmeli pa6o

Te, COCTaBJilleT 1.5 X 104 
C06b!THH. LleTaJIH 3KCIIepHMCHTOB MO>KHO HaHTH 

B [llj-[16]. LlJIJI H3Y'ICHHll CBOHCTB pacrrpe,Z\eJICHHJi IIpll <j>IIKCIIpOBaHHMX 

AT Bee coy.Z\apeHIIll c li.Z\PaMH <jloT03MYJibCHII (A- Em) 6biJIH pa3.Z\eJieHbi 

Ha IIO,Z\rpyniibi B3aiiMO.Z\CHCTBIIH CO CB060.Z(Hb!M II KBMIICB060.Z(Hb!M BO.Z\Op0-

.1\0M aMyJihCIIH (A-H-coy.Z\aperr»ll); c "nerxHMH" - C, N 11 0 (A-CNO
coy.Z(aperrllll) 11 "Tli>KeJIMMII" li.Z\PaMII <jloT03MYJibCIIII - Br 11 Ag (A-BrAg
coy.Z\apeHIIll). Kp11Tep1111 Bhl.Z\eJieHIIll 3TIIX co6MTIIli 'l'aK>Ke 6I.IJIII rrpiiBe.Z\e

Hbi B [llj-[16]. 

Ha pHc.1 rrpe.Z\cTaBJieHI.I axcrrepHMeHTaJILHLie .Z(arrrrMe o 3aBHCHMocTII 

!V(z) .Z\JIJI A-BrAg-, rra p11c.2 .!\Jill A-CNO- 11 rra pllc.3 .!\Jill A-H
co6biTHii. KpiiBble rra 3TIIX pllcyHxax - HaHJIY'Illllle anHpoKCIIMa]lllll .Z(aH

HMX <jlyHKrrlleii 

!V(z) = P.(z)Q(z), (2) 
• 

r.Z(e Pn - HOJIIIHOM, a Q(z) - 6McTpOCHa.Z(aromall <jlyrrKrrllll z (B Ka'leCTBe 

Q(z) MhliiCIIOJib30BaJIII e-lalz H e-lblz'). 

IIocKOJibKY Bee HOIILITKII anHpoKciiMarrHII OKMaJIJ!Cb rrey.Z\a'IHMMII 

(x2
/cT.cB. panrro 9.9 AJill A-BrAg-, 2.0 .!\Jill A-CNO-, 6.4 AJill A-H

H, KcTaTH, 8.8 !IJill cyMMaprroro anCaM6Jill A-Em-coyAaperrllii), To MO>KHO 

CJJ;eJiaTb BbiBO)J., 'ITO 3KCIIepHMeHTaJlbHbie .llaJIHbie IIpOTHBOpe-qaT rrpe,uno

JIOliWHHIO o CxeiiJIHHroBOM none.ueHHH pacnpe.u.eneHHH no MHo.>KecTBeHnoc;.TH 

B IICCJie)\OBaHHOH 06JiaCTII Mace CHap1!i\OB (12 7 56). 
LlJill cpaBHCHHll 3KCIIepHMcHTaJILHh!X .Z\aHIILIX C pMJIH'IHMMH TeopeTII

qeCKHMH Tip€,UCKa3aJHUIMH HM€€T CMI>ICJI pacCMOTp€Th MOMeHTbi pacnpe

.[(€JI€HHR IIO MH02K€CTB€HHOCTH, KOTOpbi€ Hepe,n:KO O~a3hlBa.IOTCH ropa3)1.0 

6onee. liYBCTBHTeJlbHhlMH K OTKJIOH€HHHM .9MIIHp1P:I€CKHX 3Hall€HH:ii OT CO

OTBCTCTBYJOmHX TeOpeTH'IcCKIIX. 

HopMHpoBaHHI.Ie MOMeHTI.I pacnpe,neJieHHH onpe.neJHIIOTCR KaK 

Ck = (nk)/(n)k. (3) 

B cJiyqae TO'IHoro KHO-cxeHJHIHra 3TH MOMCHT:bl He .uonLKHbi 3aBHceTD 

OT MaCC CTaJIKHBa!OmHXCll ll!lep. 

Ha p11c.4 rrpHBe)\eHh! 3aBHCIIMOCTH 3Ha'!el!HH ck IIpH k = 2, 3, 4 OT Mac

Chi HaJieTaiOmHX ll!lep AJill Bcex rpyrr11 co6bl:TIIli. B !IOIIOJIHeHIIe K BMBO!IaM, 

C,l(CJiaHHbiM IIpH aJlaJIH3e pHC.l-3) M02KHO KOHCT3.THpOBaT.b CJICJJ:YIOIUee: 
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P11c.3. To >Ke, 'ITO rra piiC.1JlJIH A-H-B3aHMO!leiicTBHii 

)\Jill A-Br Ag-B3aHMOAeiicTBHH HaJIIIrrO 'IeTKOe yMeHLIIICHIIe ck IIpll yBeJIH

liCHHH MaCChl .SI,Upa-CHapH,Ua Ap, B TO lKC BpeM.Sl MOMCHTbl pacnpe.l1,eJieHHif 

JlJIH A- H-B3aiiMOAeiicTBilii IIMeroT TeH!Ie!IrrHIO K yBeJIWieHllro (A-C NO
co6hlTHH He IIOKa3biBaJOT KaKOH-JIH60 3H8.1I:UMO"H 3a.BHCMMOCTH Ck OT Ap ). 

Tax11M o5pMoM, IIMeeT MecTo BliOJIHe o5eClle'!errrroe Ha.pyiiieHHe KHO

cKeiiJIHHr3: pacrrpe,llCJICHHif ITO MH02KCCTB~HHOCTH Q'- t.taCTJUl .ll.JUI B3aHMO

.neikTBHH C OTHOCHTCJihHO "l..fHCT.biMH" MHIIICHHMH, llpiP-lCM 3TO Hapyme

HHe IIO-pa3HOMy IIp051BJI.SleTc.Sl ,.lJ;Jl51 B3aHMO)J.CifCTBH:ii C JICfKOif H T5DKCJIO:H 

MHIDCH.biO. 

B pa6oTe [23j6LIJIO rrpe.Z(JIO>KeHo IICHOJib30BaTJ, rrp11 aHa.JIH3e pacnpe}le

JICHHii ITO MH01KCCTBCHHOCTH MOMCHTbl 

''12 = ((n- (n))2)J(n)', 
/3 = ((n- (n))3)/(n)3 

ll 

/4 = [((n- (n))4
)- 3((n- (n))2) 21/(n)4

, 

( 4) 

qyncTBHTeJihHhie ne TOJILKo K KHO-rrone.ueuHro pacrrpencJieHH51, uo H K cTe

rreHH ero OTKJioHeHHH aT 3aKOHa llyaccoua. H a pHc.5 npHBeJI.eHbl .LI.aHHbie, 

arraJiorH'IHh!e npe!lcTaBnerrrrLlM rra p11c.41AJIH MOMeHTOB (4). BHAHo, 'ITO 
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P11cA. A-3aBHCJIMOCTb HopMHpoBaHHbiX MOMeHTOB Ck np11 k = 2 (a), 3 

(b), 114 (c) nJIH coynapeHHii c A-H, A-CNO 11 A-BrAg oT Ap 

A-3aBHCHMOC~'L MOMeHTOB fk BIIOJIHe aHaJIOrHl.IJJa Ta.KOBO:if .QJUI. MOMeHTOB 

c •. KpoMe Taro 3Ha'!eHJ!ll MOMeHTOB "'k He corJiacyiOTCH c Tpe6yeMbiMJI np11 

nyaccoHOBCKOM BHne pacnpeneJieHHH no n. 3aMeTHM, '!TO np11 nyaccoHoB

cxoM BHne pacnpeneJieHHH "'k noJI:>KHLI 6LITL paBHLI 1/(n)k-l, k = 2,3,4 

H, cne.noBaTem>Ho, 3aJlHCeTI> oT 3HeprHH cToJIKHOBeHHH H Mace Ap 11 AT 'B 

npOTJIBOnOJIOlKI!OCTb TOMy, '!TO YTBeplKJlaJIOCb B [23] (3Ha'!eHJ!ll 1/ (n)k-l 

IIOKa3aHbi Ha pHC.5 JIOMaHbiMH JIHHH.HMH). 

Hapyiiie1111e nyaccoHoscxoro BHna pacnpeneneHHH c 6onLmoii HarJignHo

cThiO CJienyeT TaKJKe 113 pacCMOTpeHJ!ll KOppeJIHnJIOHI!hlX ( MIOJIJlepOBCKJIX) 

MOMeHTOB 

h = (n(n- 1))- (n}2 
11 

fa= (n(n- 1)(n- 2))- 3(n(n- 1))(n} + 2(n}
3

, 
(5) 

6 

l 

} 
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0.5 0 

10 C N 

?! 1ol1\ 

10 C N 

a) 

Ne Si 
Mg 

c) 

Ne Si 
Mg 

" ,.._ 

>\1 
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0 
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Mg 

I 
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P11c.S. To :>Ke, '!To Ha p1!c.4 nM MOMeHTOB "fk, JIOMaBhle KPJ!Bhle co

enHHHIOT TO'!KJI CO 3Ha'!eHJIJIMJI 1/(n}k~l CJienyiOIIJ;JIMJI 113 pacnpeneJieHJIJI 

IIyaccoHa . 

liBJil!IOIIJ;JIXCll JIHTerpaJiaMJI OT KOppeJIJinl!OHHhlX cpYJIKnHH ( COOTBeTCTBeH

HO JlBYX- 11 Tpex'!aCTH'!HhlX). lipH He3aBJICJIMOM J!CnyCKaBJIJI qacTHU, np11 

KoTopoM pacnpeneJieHHe no MHo:>KeCTBeHHocTH TIOJl'!HHJieTcJI 3aKoHy IIyac

coHa, h = h = 0. Ecn11 pacnpeneJieHHe no MHO:>KeCTBeHHOCTJI IIIJ!pe (y:>Ke) 

TiyaCCOHOBCKOrD, TO / 2 > 0 (/2 < 0). 
Ha p11c.6 npencTasJieHbl 3Ha'!eHHll KoppeJil!UHOHHbiX MOMeHTOB h 11 !a 

JlJIJI scex paccMoTpeHHhiX ascaM6neli co6b!Tllli cpparMeHTaUHH. BHllHO, '!TO 

cpopMa pacnpe)leJICHJIJI TIO n 3aMCTHO OTJIJI'!aeTCll OT nyacCOHOBCKOH )lM 

Bcex BHJlOB mep, KpoMe, 6b!TL Mo:>KeT, Hnep 12C 11 14N. Ha'!J!Hal! c 
22Ne 

Bee /2 > 0 (He3aBJICJIMO OT MHI1ICHH), T.e. n-pacnpeneneHHe III11pe, '!eM 

CJienyroiTiee 113 npeJliiOJIOJKeHllll 0 He3aBJICJIMOM JICTIYCKaHHH cpparMeHTOB. 
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PHc.6. To JKe, '!TO Ha pHc.4 ,1.\JIJI MOMeHTOB fk, k = 2 (a) H k = 3 (b) 

HMeeT MeCTO o5eciTe'!eHHaJI 3aBHCHMOCTL h OT Ap: c pocTOM Ap MoMeHT 

j, YBeJIII'!HBaeTCJ!, T.e. paciTpe,QeJieHHe CTaHOBHTCll BCe 5oJiee TIIHpOKHM ITO 

cprumeHHID C nyaccOHOBCKHM. qTO )Ke KaCaeTCH MOMeHTa f3 era BeJIH1.JHHa 

B npe.uenax .UOBOJibHO 3Ha'IHTeJI:bHhlX rrorpeiiDJocTeH He 3aBHCHT oT Ap. 
B pa5oTe [24] paccMaTpHBaJIHCL cKeiiJIHHroBLie cBaiicTBa paciTpe,[leJie

HHii ITO MHOJKeCTBeHHOCTH <jlparMeHTOB ITpH MYJILTH<jlparMeHTaUHH J!.Qep 

B paMKax nepKOJIJI,[IHOHHoro ITQHXO,[Ia [25],[26) (cM.TaK>Ke [27],[28]). TaM 

fibiJIO IIOKa3aHO, 1.JTO TOUbKO npH llO,UKpHTJfqecKHX 3Hal!eHH.SIX rrepKOJUilJ,H

OHHhlX ITapaMeTpoB B03MOJKeH KHO-cKeiiJIHHr pacnpe,lleJieHHii. C ,11pyroii 

CTOpOHbi, eCJIH cqHTaTL ,[(OCTOBepHb!MH cymeCTByJOTIIHe 3KCITepHMeHTaJib

Hhle YKa3aBHJI Ha peaJIH3a,[IHJO npH MYJILTII<jlparMeHTa,[IHH JI.Qep <jla30BO

ro ITepexQHa [28], TO CJieeyeT paccMaTpHBaTL cBoiicTBa pacnpe.QeJieHHii 

H IIOBe,[leHHe MOMeHTOB pacnpe.QeJieHHH H !IpH KpHTH'!eCKHX 3Ha'!eHHJ!X 

ITepKOJil!UHOHHbiX ITapaMeTpoB. Ilpn KPHTH'!eCKHX 3HaqeHHJIX ITapaMeTpoB 

HOpMHpOBaHHb!e MOMeHTLI paciTpe,[leJieHHH yMeHLITIBJOTC>I C pOCTOM Mac

Chi $parMeHTHpyromeH CHCTeMhl, 'ITO aHaJIOI'MlJHO IIOBe,UeHHIO MbMeHTOB, 

ITpe,[lcTaBJieHHLIX Ha pHc.4 ,[IJI>I A-Br Ag-coy.QapeHHii. 

CrroJKHee CHTyan.H>I c HHTepiTpeTan.Heii xapaKTepHCTHK A-H -coy,[lape

HHii. O•IeBH,[IHO, '!To CTeiTeHL pa3pyrneHHJI >I,[Iep-caapl!.QOB B A-BrAg-
B3aHMO,[IeiicTBHJ!X B cpe,[IHeM BhliTie, '!eM B A-H-coy.>:~apeHHJ!X. !Jono- • 

MY, cornacno rrepxoJIHIJ.HOHHoH Mo.n:enH, HOPM.HpoBaHHhle MoMeHThi pac
ITpe,[lerreHHii B A-Br Ag-coy,[lapeHHJIX ,[IOJIJKHLI 5hlTL Bblme, qeM B A-H
B3a.HMOJJ.eHCTBH.SlX. 3TO COrJiacyeTC.H C HaJIIHMH 3KCnepHMeHTaJlbHhlMH JJ,aJI

HblMH ITO B3aHMO,[(eHCTBH>IM JierKHX J!,[lep. 0.QHaKO ,[IJIJ! HaJieTaJOffiHX J!,[lep 
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.2KeJJesa HMeeT MecTo npoTHBonoJio)KHaJI cHTYaJJ.H.H. Mhl nonaraeM, 3.n.ecb 

HaqHHaeT HrpaTb pOJib ,11pyroii <jlaKTOp. 

B arrpOH-J!,[IepHbiX B3aBMOJ:teiiCTBHHX c yBeJIJiqeHHeM MaCChi J!,[lpa

MHUieHH cpe.UH.H» 3HeprMJI B036y1K,LJ.eHHB ».upa-ocTaTKa Ha HyxnoH yM~Hb

IIIaeTcSI. B nepKOJHIUHOHHOif MO.UeJIH 3TOMY COOTBeTCTByeT yMeHbiiieHHe 

ITepKOJIJIUHOHHOro HapaMeTpa. II pH yMeHbiiieHHH HapaMeTpa HOPMHpoBaH

HbleMoMeHTbi [24] yseJIHqJIBaJOTCll. CorJiaCHO .QaHHLIM pHc.4 MOMeiTTbl c2 
H c3 B A- H- B3aHMO,lJ,eHCTBlHIX yBeJilP·HIBaiOTC.R c pOCTOM MaCChi Ha.JieTa

IOIUero H.Upa . .Un.SI HaJI€TaiOI1.I)fX .SI,ll,ep )K€Jl€3a OHM CTaHOB.SITC.SI Bhlme, l:leM 

B A-Br Ag-coy.QapeHHJ!X. 

EcnH )J(e nonaraTb HeH3MeHnoH cpenHIOIO Macey H.Upa-ocTaTKa, TO np:u 
nepexo11e oT A- H-B3aHMo,[leiicTBIIii K A-BrAg-B3aHMO,[IeiicTBHJ!M CJIC,lly

eT O}l{H,Z{aTb YB€JlHl:l€HHB 3HeprHH B036y)KJJ.€HlUI .SI.U.ep H, COOTB€TCTB€HHO, 

yMeHbiii€1IHH HOpMHpOBaHHbiX MOM€HTOB. 

TaKHM o5pa30M, ITpH nepexo.Qe OT A-ll-B3aHMO.QeiicTBHii K A-BrAg
B3aHMo.n.eHcTBH.RM ,UJHI JierKHX HaJieTalOJ..IU1X H.U€p Jl.OMMHHPYIOIIU'lM <f>aK

TOpOM 51BJHl€TCH pa3pyiii€HHe .H,Uep H yMeHblll€HHe MaCChi 51LI,ep-OCTaTKOB. 

Lin.»: fio.nee T.H1K€JibiX H,Uep OCHOBHO€ BJIH.HHH€ OKa3biBaeT H3M€H€J:Bie 3Hep

rHH B036ylK.QeHHll l!,[lep-ocTaTKoB. B n.erroM, rrone.QenHe MOMeHToB, ITpeA

CTa.BJieHHbiX Ha pHc.4, cornacyeTCH C npe.U.CKa3a.HH51MH rrepKOJl.HUHOHHOft 

MO,[IeJIH [24]. 

0TMeTHM, liTO rrepKOJI.HUHOHHbl€ MO.UeJHf IIIHpOKO HCllOJib3YIOTC.H . .ll,JIH 

OJJHCa.HH51 <\la30BhlX rrepeXO.UOB, B qaCTHOCTH, .UJl.H OllHCaHHH <fla30BbiX JJe

pCXO,ll,OB BTOporo pO)J.a. B MO,UeJIHX, paccMOTpeHHblX B [24), HM€eT MeCTO 

<jla30Bhlii rrepexo.Q, !Io3TOMy aarnH ,[laHHhle He npoTHBope'!aT rrpe,[ITIOJIOJKe

HHIO o <jla30BOM rrepexo.Qe npH MYJihTH<jlparMeHTaiiHH l!Aep. 

ABTOpb! 5Jiaro,QapHbl COaBTOpaM CTaTeii [11 j-[16) 3a COBMeCTHYJO pa5oTy 

H Uafiop 3KCH€pHM€HTaJlbHOI'O MaTepHa.Jia. 
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