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1. BBEJlEHI1E 

B npoueccax B3aHMo,neHcTBHH JIerI<HX anep SHe, SH, 4 He C npoTOHaMH 

npa npoMe)l(}'TollHbIX 3HeprHHX (Pna6. He asnue 4,5 r3B/c aa HyKJIOH) 

C 60JIblllOH BepoHTHOCTblO npoacxonar 6e3Me30HHbIH pa3BM 3THX anep 
C Pa3HOH creneasro HX !l>parMeHTaQHH 11·81 . K raxoeay COpTy npoueccoa 

OTHOCHTCH H nOJIHOe paapyurenae anep 3H e H 4 H e , H3YlleHHlO MeXaHH3Ma 

pa60T / 1-5• 7.81xoroporo 6bIJI nocaaurea PM . qacTb H3 HHX conepsorr 

.a.llHHbIe, nOJIYlleHHbIe B sxcnepasrearax C :meKTpOHHOH MeTo,nHKOH 12-&1 , 

xoropsie, KaK H3BeCTHO, orpaaavensr onpeaenenaoa 06JIaCTblO !l>a30Boro 

npocrpaacraa H He n03BOJIHlOT n03TOMY ,nOCTaTOtIHO nOJIHO npOBeCTH aaa

JIH3 MeXaHH3Ma aroro HBJIeHHH. 3KcnepHMeHTb' :>ICe, rne H3YllMCH 31'01' 

npouecc B yCJIOBHHX 41T-reOMeTpHH, HMeJIH HMnYJIbCbl nyliKoB JIerKHX 
/ lIanep TOJIbKO.a.O 1,6 r3B/c na HYKJIOH , 

HaCTOHlL\aR pafiora HBJIHeTCH npo.a.OJI:>ICeHHeM HCCJIe.a.oBaHHH MeXaHH3Ma 

6e3Me30HHoro paaaana JIerKHX Mep npa B3aHMo.a.eHcTBHH HX C npOTOHaMH 

B BnK-IOO. 
B npensmyuurx paoorax 111-81 HaMI1 6bIJIO noxasaao, lITO p838M 4He 

8 peaKUHIIX ~e p • dppn (1) H .. He p • ppp (nn) (2) IIJ)QI1CXOAHT 60JIblllelf 

tIaCTblO sepea nny xxparuoe InaHMoJ\eHeTlJHe npOTOl/O C HyKJIOHaMH HMe

TlUOU\erO HApa H npOKTH'leCKH He 31illHCHT 0'1' :mep"HH B ,HOM AHan030HC 

HMnyJIbCU nYlJK8 17.S/. H J\a1IHoA putiore MI.l IlHUJlH:mpyeM peSKQHIO 

3Hep • pppn (:J) npH HMflYJlbce 1:\,5 I'·,U/c. )\JlII H'IY'WHHJI MexaHH:,MR KOTO

PO", KIIK H B npt~JlJ.lJ\YI1\HX pafioTax, lIaMH HlTJ'C')\YIOTCII HMnYllh('Hj,W H yr
JlOBl.IC' pacIIJJtl)\f~J1eIlHH. II T1110f(1' KoppelHlIlHII 'HOpH1IHIoIX '10CTHI\ 110 OTIICl-' 

e'I1Tt~llhll"IM WIHMYTIlJlhlllolM ynwM. 

z. :J1{CIIE!'I1MI.;n'l' 

!'IlIMHll 1I/.1I101lIlC'1I1l C' 1I0MOllilolO IO() I'M 11\IIJlI(OIlOJlOPO)UIOI~ lIy'II,JllId,O 

1101\ I(lIMI'PI.I. lKC'1I1l1111POIlIIIIII0i\ II lIy'II<1' IIJ1l'P :'111' I' IIMIlY"I.C'OM 1 :1,/1 "'lU/e' 

111'1I0JII,101I1II1I'" lIy'IIHI YCI(Olll·'III1.IX II)WP 11<1'1I10.IIIIl'T II0JlY'lInl. 111.11"'1'/11.11' 

IIPOJlYk'II.1 I1X 1111 HU'Mltllllll lUll , 'ITll II pili IOJlIt 1 I( ('YIIlIWIIII'III10 [IOHI'l' 111.11"0 

1<111\, '!e'M II pA lI{f'IIC'pItM4'lIlllX, '111"1"'101111110"/11 pl'l'IIC'lpllllllll ITI1X 1l'IHII'MOII 

1011 I Iplll1MylIlllt'llIO 11\1' IIY·II.lpl.I\OIlOi\ .. llMIt!'I., JlHII )ll'Il I I<n l p o llll lI l ll l 

'II1C"11111 II Ye'1I011l1l1X "" ..... ,MI...pllll lH"olll'llIlfl KOpOlllO "!'OIlIlHIIIITl'1I IIpLl 
II -'-..,. 
'j I,., 



H3yqemm 3KCKJI103HBHhIX peaKIJ;HH, B qaCTHOCTH, TaKHX, KaK nOJIHOe pas

pyureaae anep SHe. 
Ofipafiorrca CHHMKOB BeJIaCb B JIa60paTopHHx co'rpynaasecraa no 

craazrapraoa nponenype. ilpOCTpaHCTBeHHaH peKOHCTpyKIJ;HH H KHHeMaTH

qeCKHH aH8JIH3 C06h1THH npOBO,lJ;HJIHCb C HCnOJIb30BaHHeM a.nanTHpOBaHHOH 

6H611HoTeKH nporpavoa CERN-HYDRA. Tlpencraaneaasre peayrn.ra'rsr OCHO

aansr na CTaTHCTHKe 2034 C06hITHH peaKUHH (3). OnH03HallHo H,lJ;eHTH

qnulHpoBaHHhle C06hlTHR COCTaBm1H 88% OT 06JIJ.ero t1Hcrra C06hITHH 

B 3TOM xaaane, B 3% cnyxaea KOHKypHpyroJIJ.HMH 6hIDH xanansr C 06pa30

BaHHeM ,lJ;eHTpOHoB B KOHetIHOM COCTORHHH 3Hep -> dpp 11° (4) H 3He p .... 
.... dp11+ n (5)' H B 9% - peaxnaa 3Hap -> pp 11+211 (6). 

Ilponeneaaaa MeTO,lJ;HtIeCKaH pafiora no HCCJIenOBaHHlO HMnYJIbCHhlX 

H yrJIOBhIX xapaKTepHCTHK nporoaoa, neiirpoaoa H 11+ -Me30HOB B O,lJ,HO

3HaqHO H,lJ,eHTHlPHUHPOBaHHhIX C06hITHHX H B cnysae aeonpeneneaaoii H;D;eH

THqmKaUHH n03BOJIH1Ia HaM OTHeCTH ace aepasneneaasre Co6h1THH xaaa
na (3) B cnyxae era rcomcypeanaa C KaHaJIOM (4) H (5) K peaKUHRM 

3Hep .... dpprro H 3Hep .... dplT+o. B crryvaax )/(e, xor'na KOHKypHpylOJIJ.HMH 

6hillH xananhi (3) H (6), ace C06hITHH Mhl OTHeC1IH K peaKUHH nornroro 
paanana. 

Ilpa Onl1CaHHH pe3YJIhTaTOB BGe BeJIHtIHHhl npHBOJl.RTCR B CHCTeMe 

nOKOH anpa 3 He, 01llH6KH B onpeneneaaa nonepeuasix CeqeHHH - CTUI'M

CTI14eC KHe. 

:1, PE~3YJlbTAThl 

a. OI~cHKa JlOIICIH''1l1hIX e(!'1f'..HHH 

(lOIII'pt"lIlot' .'t"II'III\(' \It'llI<llHH ( :1) 011 peJ\t~JIIIJlOt 'I, In ('("ICllltll 'I' PP)l-

JlY'II'UI,1 x :\llt'P-II:IUHMOJlt'Ht'Tlmi-i IIpH 1:1,5 I':IB/c: (1,~1 .. (GO,fi t O,Ii) Mf/ t :II,
"'Unp 

I1pH '110M MUJIJluhllPII'II<lIltlIllJl('11T :!'J1Y'WIIOI'O (,O('II,I'I'I-tll 1111 MIU'lIHTllI,lll 

nr-rrrux ('YMMllplllo'X pP'lyJII,TIITOII ('Ot'TlIIIHJI v. '.0,110:1:11 Mfl/('ol1I,l'nW, IloJl 

1I0t' 110111'1""1110(' ('t"I('IIIU' IH'III(lllIIl (:1) OKlrlWHWl, plllllll,IM ,,(llIt'(I '1'1'1'0) 

(li,7:1 f 1I,lfl) Mil, 11.1111 (i';;, 0'1' IIOJUIOI'O ('("11'111111 :1 Ilppll'IIlHMOHt'ilt'TlIlIll 

111'11 1:1,[1 1"111/1', (:pllllllllllllli 11001Y'It'IIIII,111 pt':lyJII,nl'l (' HIlIIIII,IMII p/lhnTl'1 ! 1/, 

MI,I OI'Mt"IIII'M, '1'1'11 JlO.!"1 110111'1""1111/1'0 ('t"II'III111 1I0JlII0I'O tlt"IMt"IOIIIIOI'O 

plI'IIIIIJIIi :1 lit, II 1I0'1I10M 1I01!l'P("IIIl'M ('("11'111111 :l llt'p Il'IllIIMOHt'ilt''I'1I1111 111'11 

yllt'Jll\Ilt'lII111 IIMlly.lll,"1I :1111'.' ~,ll HO 1:1,[1 I",U/.' yMI'lIhllllWl't'1I t' h~~'Yt- JlO WI:" 

'IUt"ll, C'Ohl,llllii pl'III{llIlIl :l'h'll 'VIIIIII, IIMt'llIlIllIll IIMIIYJlI.t' IwihpOll1l 

110 III 'JI II '111111' ho 11101 II111\ , 'Il'M IIMIlYJlhl'loi JllottOI'O 11'1 IPOlt "1'0'1'011011. 

Miol OTIIO('J111 I( xuuunv " IIt'pt"II1I1"JL!lllIl. 0" - (ll,:1rI I 11,0:1) Mid, 
, L, I"
 

I klIlJII,III,II' ('(,t,I,nllll 1"'III(1lllll (:1) C'Ol'llIIIIlJIII IIpllMt,iI IWIIIlJl' ",lIr
 

(f\,:IH I 0,1,11 Mtt 1111 ,'II" I II pili II'JlI'1 11,1 IlMllyJlh,'II1,Il' plll'l IpllJ(t'Jll'I 11111 III'" 

Puc. 1, H~mYllbcHble 

pacnpeOelleHUR nporo- 2000 

HOB U3 npnseoeo «a
uaaa (a) U xanana , 
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TOHOB B npHMOM Ka z" 6a 50nane H xaaane C nepe
3apR,lJ;KoH. BH,lJ;HO 01' 


CyTcTBHe nnnapyto

JIJ.HX npOTOHOB B CJIy
 lp sp '.0 211 3,0'p
4ae nepesapanxa. p.,r,!llt p.rJB/t 

0, 06JIJ.He xapaKfepHcTHKU peaxuaa 3nep .. pppn 

PaccMOTpeHHe 06mHX xapaxrepacrux peaKuHH (3) ynofiaee npoeecTH, 

ecna ynopano-urrs nropasnu-te HyKJIOHbl no HCmt4HHe HMllynbca, B Ka)l(,lJ,OM 

C06.. lTHH uy scnouara npHcuaHBalOTCH HHJleKt~hl I, 2, a, 4 IJ 1I0pulJ,Ke y6blBa

IIHH HX HMIlYIlhCOU, Ila "Hc.2 npHuellellhl HMUYJlhClihlC 11 yrIlolH.le pacnpe

IleJIl'lIItfl ornensao IlJIH By KJIOHOIJ Kll)I(JlOl'O ItHllexca ynopHllOIJt'HHH H3 

II(1RMoro icnnana. l1MIlYJIbClIl,W PUCI1PI·Ht~JICUlHI IIYKJIOHOIJ C HHJl(!KellMIt a 
11 1\ HMt'IOT MIlKt'HMYM IIpll 1110: ZOO M'IB/c Cn('I<TuTOllllhW lIy KIlOlI .... 

B YI'JIOUOM IIU('I1p " H t' JIt' Il HH HM eoOTllt'Tt"l'llyt"1 WJOTPOIIIIIlH tmt~T1.·, l lapuny 
(' "THM IIl1flJIIOJllWM JJHHltpyItlIIlHI~ IIYKJIOII .. I (ItUW'KC I) It IIYKIlOHIo' ()'I')lIlIIH 

(HlVlllKt' ~), 1(0111'"1110, IIpH 'ITOM l'yllll'I'TllyHIT It OflJIIWH1 Il('p(~l<phlnIlL Ikt' 

'ITO 110' 1II0JIIIt'f 1111 M 1I'IOf'pll'IHTJ. 01'1I01l1lYltI I lilt "1'1, 11pOTt' KlllOlIlH x II POIlt'( '1'011 

II IIIlll(' .'JI('Hy\tllllIIK Ill1111'pllMM (pllt', :1111, 'r.r-. 1\'lI1( ICllII'IIIYllpYI'IIl' 1'1.It'Cl'lIll11t· 

IIPO'l't11l1l 1111 OHIIOM 11:1 uy 101011011 IIllpll :IJlt" 

1111 lI!lt'ohJIIIJlllllIlI' '1'111(01'0 Mt'llllllll'IMII Y 11II'1I,Iruu-r '1'11101((' i'IJIII'IO("n.llI/l 

'1l'11I111 IIt'JI 11'11 II 11,1 III1IUIO/lII IlIUI"IIl'pC'llIlIIIUlloIll,IX ('("U'llItlL ct,,/l1t '. (lht II pt'lIl; 

1(1111 S !lflll 'llllllU II lJII'MI'llTllpIlOM 111('1'1' YIII'YI'(lI'O 1'1' I'"C'c'('1I111111 (I,)l(' t 

1\1I/U Lilli 1 ,1 IIMIIY 111,,'11, IIt'I"'JUIIIIIOI'O (I I IIP0'l'OIlIl J( JlllJlllpyltlllll'My IIY IOIOIlY) , 

.... /1,.,,",'''''''If' tfhlO/)O~"" ( ~ v:;, 0' ,.,'f,'f' hl./IUtlf'(,c1I1('d(HI""U II ,lllf/fJ,I,ltlAfAh ) III'U it:' 

" ",ur' UI..-W/lIoI,' ~."'O'''.'U'",,,,~m I/'I'c".O'" IUIU/J,,,,,,""'''''·' "I/IIIIJ'"'' 

2 
:, 
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Puc.2. Hunymcuue (a) U ye
';" 1a 1l0Bbie (6) pacnpeoeaenun~ 
'll 
b 6blCTpblX (1), cpeonux (2) 
~100 U MeOlleHHblX (3,4) HyKIlO( 3,4) ... z 

~ 200 HOB U3 npRMOi!O xanana. 

'" ~ 
2! TOO 

; 
3,4 3,9 4j. 

p) rJ8Ic 

Benasam.r HaKnOHa B 

0,4 08 Hccne~yeMoH peaKQHH: 

b = 5,3± 0,2 (r3B/c) -2 
01 06 10 

AJHI npaseoro xaaana,
p. r,B/c' 

b= 5,2±0,8 (r3B/c)-2 

6	 AnR KaHaJIa C nepesapaa
KOt!. B 3neMeHTapHOM xce 
axre ynpyroro pp-pac

]00 (a,4 ) (2) ( 1 ) ceRHHR npa HMnynhee

r'i
ISOO 

100 
~ 4 r'JB/c 191 oro 3HallellHe 

n
 
-,
 
~ ~ b = 6,7! 0,5 (r'JB/e) -2 . 

'\11f t) J 
~ looJl nIl J 

1000 ~ Cnencrauera npenuo( I100 

I l. naraeworo MexallWIMli pe./Xl I 
)1 

1.00 aKIlHH Mor'yT AIJHThCII 
"I 

a:IHMYTUJlhlll.le KOppl'ml
Il1ltJ 

IlHH uy KJIOIIOB, IIpHlIlI)lJW
11ll',8 -' Oy 10 )KIlJllHX O)lIlOMY lIKI'Y 

< " .. 0 
II" JlIll MO)l('HCTIIIlII, ) lml 

II pUlIl'pIHI 'ITOI'O IIPI')UIOJlO)I(I'llIllI hl.IJllI 1I0('TpOt'1I1.1 PW'IIPI')tI'J(I'IIHII 110 or, 

lIonHI'JlhlloMy II'lIiMynulI.lloMy yrny IIUp ny KJIO 110 II (12, I :1, 1,\, 2:1, 2·\ , :1·11 ' 

B..JlII'lIl1l11 '11'010 yrnu MO)l\('( M(·IIlIT ... ·1I 01' II, Kol')(lI !lOIlI·PI·'lIll.l«· IIMllyJII,('Io' 

ol"IOIlX IIYI(JllIIUIlI ('OIllIll)lalOI 110 IIUlIIIlIIIJII'IHIIO,)tO 17 paJlIUlII, KlII'JllI 110111' 

1'("1111,11' IIMIlYJlh.'I,1 1l1lllplllllll'III,I II IIPlll'llIlIllHIJlOiKlIl.1I' 1"1'01'1)1'10' HI'1I1I'III1II,1 

11I'IIMMI''I'pllil 'lTlIX pnnlpl')ll'Jll'llI1I1, 111.1'111('11('11111,11' icrnc 

N ('/' . 17/2) - N ('/' . 17,:!)A .- .,.. ------..
 
N(,J, . 17/l!) I N(,/., nl:!)
 

N, N,
 
Ni N,
 

l'u ( /I/I""I"I~'IIh/ ~/1I1I1/J'II/'I'.·(/.'" 1'1'1""[	 [N,I 
II. 

N,	 
II i """'jll II I IIi""",/IU /'tIIOa,/I'''' 'I,t/'" :1//,', 

t. 
')"111""111'" (I ~()Uf'14UjJ,I\' (~'~·I(.'IUI41l"	 " 

" 

npaaenensr B Ta6nHQe. Tlpa TaKOM onpenaneaaa nOnOiKHTeJIhHOe 3HaqeHHe A 
COOTBeTCTByeT BbIJIeTY HyKnOHOB B nporaaononoaorsre CTOpOHbJ. 

"} 

BH~HO, lffO CaMaR CHJILHaR xoppenanaa Ha6nlOAaeTCR AnR napsr (1,2), 
lffO norrrnepacaaer Harne npennonoaceaae 0 xaaaayrrpyrora paCCeRHHH K8K 

OCHOBHOM MeXaHH3Me peaKQHH nonaoro 6e3Me30HHoro paspyureaaa anpa 
3He. O~HaKO npa 3TOM XOTenOCL 6L1 OTMeTHTh HeKOTOpbJe OC06eHHOCTH 

B 3HaQeHHRX aCHMMeTpHH AnR cxoppenapoaaaasix nap HyKJIOHOB B KaHaJIe 

C nepesapnmcoa no CpaBHeHHlO C KaHaJIOM npaworo paaaana. A HMeHHO, 

B cnysae C nepesapanxoa a3HMYTanLHble yr'nsr asrrrera nap HyKnOHOB (23, 
24, 34) OKa3aJIHCL CHnLHee CKOppeJIHpOBaHbl no CpaIJHeHHlO C npRMbIM xa
HanOM. Haaborree eCTeCTBeHHbIM 06'LRCHeHHeM raxoro pa3nHQHR MO)f(eT 

6blTb YMeHbweHHe llHcna CKOppeJIHpOBaHHblX np -nap npasroro KaHaJIa B pe
aynsrare nepexona HX B BHJle JleHTpOHa B KOHKypHpylOIUHlf KaHaJI 3Hep ... 

• dpp (7). TaKoH MeXaHH3M o6pa30BaHHR .ueHTpOHOB paaee HaMH HCCJ1e.uo

BaH B pafiorax /11,12/ , rne nOKa3aHO, 'ITO B peaKLlHRX 4Hep -. dppn H 

dp .. ppn 3a cser B3aHMotJ,eHcTBHH HeHTpOHa H nporona C MllJtLIMH OTHOCH

TenbHblMH HMnyJlbeaMH D KOHellHOM eOeTOJlHHH nplIMoro xanana :lTHX 

peaKLlHH I1JleT 06pa30BaHHe .ueHTpOHOB H nepexon HX B KOIIKypHpylOlItHe 

KaHarJhl 4 Hep -.ddp H dp • dp COOTBeTeTIWHHO. 

'l'a(/JIUija 

l lapr.t A t~A 

uy KJIOIIOII 

dir C )<; 

1,2	 0,% , 11,11:1 O,HO t 0,11 

1,:1	 O,:W I II,O:? 0.12'0,0!1 

1,'1	 O,O!) I II,II:!. - O,O:!. I 0,0ll 

;l,:1	 0,(11; I 0,02 0,:10 I 0,0\1 

z.: I	 0,00 t O,O:!. O,~I , O,OU 

:1 .:1 0.10 t O,O:/. O,:~:I I O,WI
 

"I
 
,'VMMJI 

\	 ~,:' 
:1. .:1 0,01 I 0,01 O,:~:~ I 0,01, (,:1.O I Oil 
:1 .:1 



npOCTOH nponepxoa BbICKa3aHHOrO npennonoaceaaa MOiKeT CnYiKHTb 

npHMOH noncser t1HCna B03MOiKHbIX B3aHMO.o;eHCTBuH aa HeiITpoHe H npo
TOHe B anpe SHe npa B3aHMo.o;eHcTBHH ero C npOTOHOM-MHweHblO. A HMeH

HO, B HJJ:pe SHe nsa npOTOHa H O,IUiH HeHTpoH. 3HatIHT t1Hcno B03MOiKHbiX 

pp-B3aHMOAeHCTBHH B 3TOM anpe norrscao 6bITb B naa pasa fiorrsure, t1eM 

np -B3aHMo.o;eHCTBHH. Mbl csaraera, 'ITO B npHMOM f<:aHane npoaaonrrro pp
B3aHMo.o;eHCTBHe, xorna HyKJIOHOM C HH.o;eKCOM 2 HBnHeTCH npOTOH, H np
B3aHMo.o;eHCTBHe - xorna HeHTpoH. Ecna B pasncax raxoro onpeneneaaa 
K np-B3aHMOAeHCTBHHM Mbl OTHeceM ace C06blTHH xaaana C nepeaapamcoa 
(N C- E = 105) H np-cofisrraa npasror-o xaaana (N npdlr = 1071), TO HX 

nonsoro 6bITb npmrepao B naa paaa MeHbwe, t1eM B pp-B3aHMo.o;eHCTBHH, 

Ha caMOM iKe nene HMeeM cnenyiouraa nacfiananc: Npp(912) ¢ 2Nnp (105 + 
+ 1071), KOTOpblH MOiKeT 6bITb CBH3aH C TeM, 'ITO B crrysae PP-B3aHMO

.o;eHcTBuH B npHMOM xaaane B xaxecrae cnexraropoa OCTaIOTCH HeHTpOH 

H npOTOH. B3aHMo.o;eHCTBHe HX B KOHetiHOM COCTOHHHH ofipasyer .o;eHTpOH, 

H t1aCTb C06blTHH npareoro xaaana norraoro paanana (CM. pHc.36) nepexo

.o;HT B xanan 3Hep .. dpp (7). )leHcTBHTenbHo, nofiaaneuae 2009 C06blTHH 

xanana (7) K t1Hcny pp-fl3aHMo.o;eHcTBHH npasroro xaaana ynyxuiaer 6a

naac MeiK.o;y 'IHCnOM np- H PP-B3aHMO,ll,CHCTBHH: Npp = 912 + 2009 = 2921, 
Nnp = 2 (105 + 1017) ~ 2244. 

KOHC'IHO, pCaKI(HR aile p • dpp Hj(CT H 'ICpe3 rcaaaayrtpyroe pp-paccea
HHC, npa KOTOpOM JlekrpOH ocraercu npO('TO cnekraropoea, 1I0:JTOMy ue
KOTOpOC npensuuenae 'm('Jlll cofi",nfH PP-B:lUHMOJWHCTl:lHH H npHlw)l,eHlIr.lx 

m.nue paaeucrnax IIBJIIWT('II I1110JIIW ccn~cnWlIlI"IM. 

Mr.1 uom.rranuci, CpUlIlIHTh 1I0JlY'INIIII,le pe:IYJl"1'IlT"1 c PUC'ICTllMH 110 

II POI'TOH MOJleJI H OJllIO l(pUTllOrO PIH'('I'III1HII fie', y'Il'TH InuHMoHdienmH 

liYKJ10HOB II I(OHI"lIll1M I'OI'TOIIIIHH,lIp0IJ('HeIlIlI.IMII MI'TOllOM MOIln'-KupIIlI, 

B THfiJIHIlC~ II rrcofucnx JlIIIIO '1I1ll'IPIIHP lWIIMMI~TPHH II JlllCIlPI'Jll'!1l'IIHIIX Ill) 

lrJIfMYTllJ1I,1I0MY YI'I1Y JlJIII I'YMMI.I IlIlp (2,:1), (2,4), (:1,4) B pau.u-paruu.rx 
1'( )f)I,ITlI II X. 

11I1j(lIo, 'I!'O OliO XOpOlllO l'lIl'J111I'YI'TI'II I' '1I(l'II"pIlMl'llTIIJII,III,IM :11111'11' 

IIIWM II KIIIIIIJ .. ' (' Ill'p"'IIlI"llll(oii, II IIpllMOM 1111' I(UlIlIH(' '1I1ll'II'llIll' III'JIII'IIIIII,I 

IH'IfMM"Tpllll MI'III,II"'. KIII( Mid 11I1I<lI:IIIJIII 111.11111', "'1'0 MlI/lII'" (11,111, ('1111'111110 

C' YXOJlOM ('I(OpP"lIl1pOlllllllll,IX np IIUp IIP"MOI'O l'III1I1J111 " l(lIlIl\yplIPYHlIllllli 

IWIIIIJI :111" p , dpp . 

,I, : 11\1<.'.IIIOIIlt:IIIH: 

IloIIY'"'lIl1 IIl1l1l'I""III'''' ""'11'1111" 111""'111111 111111110'11 1'1'IMlI'"IIIIClI'o 1'111 

PylIlI'lIll11 II III 'I' :111" Ilpll IIMIIYJlI,I'" 1:1,1,1'''1/1', "1,,,1 '" (n:I:11 (I,lh) Mil 

1'11114'111111()II'(I)II""'"I,1 IIIl"MOI'O l'III1I1J11l II 11/111111111 I' 1I0plnlllllllllU'II: ",III 

(CI,:IH 10,1'1) MI, II " (0 :11, I (10:1) Mh "OOt'lll'II'II .... 1I10( ~	 It: • , 

fI 

Hccnenoaaasr 06l..QHe XapaKTepHCTHKH peaKQHH 3Hep -+ pppn H noxa
3aHO, 'ITO nOnHblH 6e3Me30HHblH pasaan HJJ:pa 3 He npOHCXOAHT B OCHOBHOM 

B pesynsrare xaaanyrrpyror-o pacceaaaa npOTOHa aa O.o;HOM H3 ayxnoaoa 
HJJ:pa. 

Oziaaxo aaanas MeXaHH3Ma Hccne.o;yeMoH peaKQHH B npouecce asyse
HHH peayrrararoa a3HMYTanbHbIX KoppenHQHH ayrcnoaoa B npHMOM rcanane 
H	 B rcanane C nepe3apHJJ:KOH nOKa3aJI, 'ITO HapHJJ:Y C MeXaHH3MOM OAHOKpaT

aoro pacceaaaa CYl..QeCTBeHHO B3aHMo.o;eHCTBHe HyKnoHOB-cneKTaTopOB 

B	 KOHetIHOM COCTOHHHH (npOTOH H HeHTpOH), aa cuer xoroporo npoacxomrr 
KoaneCQeHQHH HX B neirrpoa H nepexon B rcaaan 3 He p -+ dpp . 

B	 3aKJIIO'IeHHe anropsr finaronaprrr B.r ,HBaHoBa, B.B.nepByrnoBa, 

H.BanraHcyp3Ha 3a nOMOl..Qb B OCBoeHHH HOBOH BblcoKoaBToMaTH3HpOBaH

HOH CHCTeMbl nporpaMM 06pa60TKH zraaasrx no 3 Hep-B3aHMo.o;eHcTBHJJM. 
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