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BBEJ].EHHE 

B nocne.IJ;HHe ro.IJ;LI MeTo.IJ; CBJI3aHHbiX KaHanoB /MCK/ 
c ycnexoM npHMeHJincJI .IJ;nJI onHcaHHJI peaKUHH nepe.IJ;a"' 

H llO,!J;XBaTa O,!J;HOrO HnH .IJ;BYX HyKnOHOB Ha JI.IJ;pax pa3HbiX 

MaCe, Ha"'HHaJI OT CaMbiX nerKHX JI.IJ;ep B?n?Tb ,!J.O KOHUa 

pe.IJ;K03eMenbHOH o6naCTH /eM., HanpHMep, l H He.IJ;aBHO 

noJIBHBWYIOCJI pa6oTy 12 I H ccblnKH B HHX/. II pH 3TOM y .IJ;a

noeL He TOnhKO nony"'HTh cornacue TeopeTH"'eCKHX pe3ynL

TaToB C 3KCnepHMeHTanbHbiMH .IJ;aHHbiMH llO yrnOBOMY 

pacnpe.IJ;eneHHIO, HO H npe.IJ;cKa3aTL a6conroTHble ce"'eHHJI 

peaKUHH. O.IJ;HaKo 3aMeTHM, 'ITO B HeKoTopblx cnyqagx I cna-

6ble nepexo.IJ;LI/ a6conroTHble 3Ha1.feHHJI TeopeTH"'eCKHX ceqe

HHH OTnH"'aiOTCJI OT 3KCllepHMeHTanbHbiX B HeCKOnbKO pa3, 

XOTJI coana.IJ;enHe yrnoBLIX pacnpe.IJ;eneHHH ocTaeTcJI ace elUe 

xopowHM. Jlcuo, 'ITO H3y1.fenue cna6Lix nepexo.u.oa npe.IJ;cTa&

nJJ:eT OC06biH HHTepec, llOCKOnhKY npH 3TOM MO)I{HO Ha.IJ;eJITbCJI 

yTO"'HHTb HaWH npe.IJ;CTaBneHHJI 0 MeXaHH3Me peaKUHH 

H CTpyKType HCCne.IJ;yeMbiX JI.IJ;epHbiX COCTOJIHHH. 

B HaCTOJill.\eB: pa6oTe Mbl 6y.IJ;eM Hccne.IJ;oBaTL O.IJ;HOHy

KnOHHble peaKUHH nepe.IJ;a"' Ha aKTHHH.IJ;aX C llOMOll.\biO MeTO.IJ;a 

CBJI3aHHbiX KaHanoB. XOTJI B :HOB o6naCTH JI.IJ;ep Cyll.\eCTByeT 

,!J;OBOnhHO 06WHpHbiH 3KCnepHMeHTanbHbiH MaTepHan, HO B 

CHny HeKOTOpbiX npH"'HH TaKOH aHanH3 ,!J;O CHX nop He 6bln 

npoBe.IJ;eH. ~eno B TOM, 'ITO npH CTaH.IJ;apTHbiX TaH.IJ;eMHbiX 

3HeprHJIX /8-12 M3B/HaneTaiOli.\HX .IJ;eB:TpOHOB npoHcxo.IJ;Jili.\He 

npoueccw nepe.IJ;a"' JJ:BnJIJOTCJI no.IJ;6apbepHbiMH H,B .IJ;o6aaneHHe 

K 3TOMY, 6onhWHe pa3Mepbl JI.IJ;ep B o6naCTH aKTHHH,!J;OB npH

BO,!J;JIT K He06XO,!J;HMOCTH HaXO)I{,!J;eHHJI O,!J;HO"'aCTH"'HbiX BOnHO

BbiX cPYHKUHH C xopoweB: TO"'HOCTbiO ,!J;O O"'eHh 6onhWHX 

paccTOJIHHH I -30 fl>M/. TaKHe )l{e TPY.IJ;HOCTH H npH HcnonL-

30BaHHH MCK, TaK KaK npHXO.IJ;HTCJI pewaTL OTHOCHTenLHO 
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60JILWYIO CHCTeMy 3auenJIJIIOIIUIXCJI ~H4J4>epeHUHaJILHhiX ypaB

HeHHH BToporo nopJI~Ka. Boo6~e roaopJI, no~6apLepHOCTL 
CpbiBa npHBeJia MHOrHX K y6e~eHHIO, 'ITO H3·3a HaJIH'IHJI 

KYJIOHOBCKoro 6apLepa JI~epHhle cHJihl H Heynpyrae npouecchl 

BO BXO~HhiX H BhiXO~HhiX KaHaJiaX He ~OJDKHhl HrpaTb 3aMeT

HOH ponH. IloJTOMY Ka3anocL onpaa~aHHhiM npHMeHeHHe 

MeTop;a HCKa)KeHHhiX BOJIH /MHB/ ~JIJI onHCaHHJI 3THX peaK

UHH 131 . C ~pyroH: CTOPOHhl, yrnoable pacnpe~eneHHJI nnaBHO 

BhiXO~JIT Ha nJiaTO npH yr JiaX 60JibWe 90 °, H ~OCTaTO'IHO 
HCCJie~OBaTb TOJihKO a6COJIIOTHhle ceqeHHJI H HX WYHKUHOH~,
HOe noae~eHHe B 3aBHCHMOCTH oT Ed· Pe3yJILTaThl pa6oT 3 

noKa3aJIH, 'ITO Ha caMoM ~ene npH6JIH)KeHHe MHB He acer~a 

cnoco6HO y~OBJieTBOpHTeJibHO OnHCaTb 3aBHCHMOCTh Ce'leHHJI 

peaKUHH CpbiBa 2 3 8U(d ,p) 239 U HnO~XBaTa238U( d,t) 237U 

OT 3HeprHH HaneTaroiUero ~eHTpoHa. Ha ocHoBaHHH JToro 

E. P. 3pcKHH /3 I npamen K BhiBo~y, 'ITO rnaBHOH npH'IHHOH 

TaKoro ~HCKpenaHca B ce'leHHH nepe~a'IH JIBJIJieTC.H, no- BH~H

MOMY, HenpaBHJihHOe aCHMnTOTH'IeCKOe noBe~eHHe O.IJ;HO'IaC

TH'IHhiX BOJIHOBhiX WYHKUHH. 

,lJ;eHCTBHTeJILHO, B paCCMaTpHBaeMOM HHTepBaJie 3HeprHH 

HaJieTaiOIUHX ~eHTpOHOB peaKUHH ( d, p) H ( d, t) JIBJIJHOTCJI 

no~6apLepHhiMH H noaepxHocTHhiMH. IloJTOMY npaBHJILHoe 

Bhi'IHCJieHHe O~HO'IaCTH'IHhiX BOJIHOBhiX WYHKUHH 'I' Q, rr 
HMeeT 60JihWOe 3Ha'leHHe. 

Pac'leTy O~HO'IaCTH'IHblX BOJIHOBhiX cJ.>yHKUHH 'I' n 1T 

CHJihHO~ecJ.>opMHpOBaHHhiX Jl~ep nOCBJI~eH UeJihiH pJI~ pa6oT 

I eM. /4/ H CChiJIKH B HeH/, H npe~nmKeHhl pa3JIH'IHhle 

MeTO~hl pemeHHJI 3TOH 3a~a'IH. 3~eCb TOJihKO OTMeTHM, 'ITO 

nO'ITH BCe 3TH MeTO~hl HCnOJih3YIOT pa3JIO)KeHHe pa~HaJILHOH 

qacTH BOJIHOBOH cl>YHKUHH W D 17 no KaKoMy-To noJIHoMy 

Ha6opy ,~.. . ( r) , T. e. ' 
• 'fJ neJ 

n 
'I' n " ( ; ) = I ( I a ¢ ( r) ) Y ( e, ¢) 

• ej 0 nej nej ej 

r~e ne j - KBaHTOBble 'IHCJia 6a3HCHhiX COCTOJIHHH, fl -npo

eKUHJI yrJIOBOrO MOMeHTa Ha OCh CHMMeTpHH Jl~pa H rr·'leT

HOCTh COCTOJIHHJI. Ko34J4>HUHeHThl pa3JIO)I(eHHJI an ej onpe

~eJIJIIOTCJI H3 CHCTeMhl anre6paH'IeCKHX ypaBHeHHH, nony'leH-
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Hhlx nocne HHTerpapoaaHHJI ypaBHeHHJI IDpe~HHrepa no r , 

e ' ¢ . B Ka'leCTBe noJIHoro H~6opa ¢nej ( r) Mory:r qny

)KHTh OCUHJIJIJITOPHhle WYHKUHH/G/ HJIH )Ke WYHKUHH lliTypMa/6/. 

H TOr~a B03HHKaeT ecTeCTBeHHhiH BOnpoc, KaKOH BKJia~ ~aeT 

B acHMnTOTH'IeCKYIO HOPMHPOBKY 6ecKoHe'IHoe 'IHcno Manhlx 

oT6pomeHHhiX qneHoB pJI~a? O~HaKo anpaopH JICHO, 'ITO 

acHMnTOTH'IeCKaJI HOpMHpOBKa 3aBHCHT OT BHyTpeHHeH 'laCTH 

BOJIHOBOH WYHKUHH, r~e Ha6HpaeTCJI HaH60JihWaJI ~OJIJI HOPMH

pOBO'IHOH KOHCTaHThl, a WYHKUHOHaJILHaJI 3aBHCHMOCTh ¢n, 
17

( r) 

onpe~enJieTcJI 3HepraeH: oT~eneHHJI nepe~aHHOH qacTHhhl, 

KOTOpaJI npOCTO CBJI3aHa C Q -peaKUHeH. 

MeHee pacnpocTpaHeHHhiH, HO 6onee TO'IHhiH H Tpy~oeM

KHH no~XO~ /7/ Bhi'IHCJieHHJI 'I' Q 17 ( r) COCTOHT B HCnOJih-

30BaHHH B fr'1eCTBe 6a3HCHOrO Ha6opa TOJlhKO cnHH·yrJIOBWX 

WYHKUHH Y ej ( 8, ¢) , T.e. 

.... n n 
'I' n,rr< r) = I R eJ ( r) Y eJ ( e, ¢ ) , 

ej 
/1/ 

n 
r~e 3aBHCJIIUHe OT r K034J4>HUHeHThl f\ j ( r) H C06CTBeH-

Hhle O~HO'IaCTH'IHhle 3HeprHH E n 1T HaXO~JITCJI npH pemeHHH 

CHCTeMhl CBJI3aHHhiX ~H4J4>epeHUHa:UhHhiX ypaBHeHHH: 

!1 
( T + V ( r - R ) - En. 17 ) R e J ( r) /2/ 

n n n 
=I < y j I v ( r - R ) - v ( r - R ( e) ) I y , . , > R 'j , ( r) ' 

e e J e 
e'j, 

r ~e V ( r) - noTeHUHan CaKcoHa- By ~ca16 ' 7 /. 

CacTeMa /2/ CBJI3aHHhiX ~a4J4>epeHUHaJILHhiX ypaaHeHHH 

Ha C06CTBeHHOe 3Ha'leHHe E f1 77 OTHOCHTCJI K KJiaccy 
v ' HeJIHHeHHhiX 3a~a'l. B nocne~Hee apeMJI pa3pa6oTaHhl aecLMa 

34J4>eKTHBHble anropHTMhl 'IHCJieHHOrO pemeHHJI TaKHX 

3a~aq/8 ~ 
B HaCTOJI~eH pa6oTe npe~araeTCJI pemeHHe 3a~a'IH /2/ 

C nOMOIUhiO O~Horo H3 3THX MeTO~OB - TaK Ha3biBaeMOrO 

HenpephiBHoro aHanora MeTo~a HLIOTOHa/9 / . YKa3aHHhiH 

MeTO~ n03BOJIJleT paCC'IHThiBaTh 'I'Q 17 (;) C xopomeH TO'I-
' HOCThiO ~0 O'leHh 60JihWHX paccTOJIHHH /- 30 ,Z,M/. IJOCKOJILKy 
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CHCTeMa /2/ 6eCKOHeqHoro paHra, TO Ba~HO HCCJieAOBaTh 
cxo.n.HMOCTh ps.na /1/ npu ysenuqeHHH £ :a, j . B Ta6n. 1 
npuse.neHM senuquHM 

n 2 
( a ej ) 

"" n 2 2 J ( R . (r) ) r dr 
eJ 

0 

,Il.ITJI HCCne.nyeMMX COCTOJIHHH. BH.D.HO, qTO CXO,Il.HMOCTh pJI,Il.a 
,l].OBOIThHO 6biCTpaB. 

llpu BMqucneHHH ceqeHHH peax:u;uu nepe.naqu H cpMBa Ha 
238 U 6Mna ucnonhJOBana nporpaMMa POLLUX /tO~ yqu
TMBaJO~as BHpTyanhHMe HeynpyrHe B036y~,Il.eHHJI BpaiUa
TenhHhiX COCTOBHHH B,l].pa-MHIIIeHH H .H,Il.pa-npO,Il.YKTa B npou.ec
ce peaKU.HH. ,lJ;nB BMqucneHHB o6o6~eHHhiX HCKa~eHHMX BOITH 
He06XO,l].HMO HMeTh 3KCnepHMeHTanhHhle ,Il.aHHMe no ynpyrOMY 
H HeynpyroMy pacceJIHHIO p , d , t Ha uccne.nyeMhiX H.npax 
npu cooTBeTCTBYIO~X 3HeprHJIX. K co~aneHHIO, TaKue 
,Il.aHHhle HaM 6MnH He,l].OCTynHhl, II03TOMY Mhl He MOrnH 

HJBneKa Th napaMeTphl onTuqecKoro noTeHu.uana nyTeM o6pa-
60TKH ,l].aHHhiX no pacCeJIHHIO. 3TH napaMeTpM 6biiTH B3JIThl 
BJ pa6oTbi /3/ , r.ne Te ~e peaKU.BH uccne.nosanuch c no
MO~hiO MHB, npuqeM rny6uua MHBMOH qacTH noTeHuuana 
6hlna yMeHhiiieHa npuMepHo Ha 20~ cornacHo pe.u.enType/11/, 
TaK KaK MHBMaJI qaCTb OIITHqecKOrO IIOTeHQBana 3$4JeKTHBHO 
yqnThiBaeT Hanuqoe .npyrux KOHKypupyiO~Bx KaHanos peaK
u.uil:, B TO speMB KaK B MCK soJ6y)j{.neHne spalll,aTenhHhlx 
cocTOBHBH BKnJOqeHo JIBHhiM o6pa30M. OcTaJihHhle napaMeTphl 
onTuqecKoro noTeHu.uana, napaMeTphl noTeHu.uana CaKcoHa
By.nca, a TaK>Ke pasHoBeCHhle JHaqeHBB napaMeTpos .ne$op
Mau;uu ~O H (-3 40 6biiTH Bhl6paHhl TaKBMH >Ke, Kai< H B 
pa6oTax /1 ,13/ . YKaJaHHhle napaMeTphi npuse.neHhl B Ta6n.2. 

KonoqecTBeHHhiM $eHoMeHonoroqecKBM KpHTepueM Toq
HOCTH B Ha,Il.e~HOCTH peJyJihTaTOB, nonyqeHHhiX C IIOMO~biO 
MHB, 6hlno nocTOJIHCTBO cneKTpocKonuqeci<oro $aKTopa npu 
paJHhiX 3HeprHBX HaneTaJO~x qacTHU. /14/ . RcHo, qTo 
TaKoil: >Ke KpHTepuil: ToqHoCTB MO~Ho BBO.D.HTh H B MCK, HO 
B MeTO,l].e CBB3aHHhiX KaHaiTOB nOH.RTBe cneKTpOCKOnBqeCKOrO 
cllaKTopa HeCKOJihKO BHoe, qeM B MHB 11 I . llo aHanoruu 
c npu6nu~eHHeM MHB sse.neM $aKTop F , KOTOphlil: paseH 
OTHOIIIeHHIO 3KCnepHMeHTanhHOrO ceqeHHJI K pacqeTHOMY, 
BblqucneHHOMY B paMKax MCK. llocTOBHCTBO F -$aKTopa 
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E;(MaB) 
Puc. 1. CpaeHeHue 3KcnepuMeHmaAbHbJX oaHHbJX c 111eope•u· 
ttecKUMU KPU6bJMU OA.R peaKIIUU 238U ( d, p) 239 U • Ha pu
cyHKe npueeoeHa 3aeucuMocllb cetteHU.R cpbJea 011 3Hepzuu 
naOOIOJIIUX oeiillp0H06 npu e = 135°. CnAOUlHQJI Kpuea.R -
cetteHue, 6bJ'IUCAeHHoe e paMKax MCK; nyHKIIUpHa.R - cette· 
Hue, noAytteHHoe c noMOJIIbiO MHB. 

IIpH H3MeHeHHH 3HeprHH HaneTaiO~X ,neii:TpOHOB, KaK Mbl 

BepHM, 6y,neT yKa3biBaTL Ha a,neKBaTHOCTL TeopeTH'IeCKOrO 

OIIHCaHHJI MeXaHH3Ma peaKUHH H CTpyKTypbl H3y'laeMbiX 

COCTOJIHHH. IIOCKOllLKY COOTBeTCTBYIO~e ce'leHHJI IIO'ITH 

IIOCTOJIHHbl IIpH pacceJIHHH Ha3a,D;, TO ,D;OCTaTO'IHO cpaBHHBaTL 

TOnLKO a6comoTHble ce'leHHJI, T.e. H3y'laTL F ·«l>aKTOPLI npH 

pa3HLIX 3HeprHJIX Ed • 
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Puc. 2. CpaeHeHue 3KcnepuMeHmaA&H&rx oaHH&rx c meopemu
'lecKuMu Kpue&~Mu OA.R peaKt~uu 238U( d, t) 237U . HapucyH-
Ke npueeoeHa 3aeucuMocm& ce'leHu.R cp&rea om 3Hepzuu~ 
naoa10JIIUX oeilmpoH06 npu e = 135°. CnAOIUHa.R Kpuea.R -I 

ce'leHue, Bbl'lUCAeHHoe no MCK, nyHKmupHa.R - ce'leHue,' 
noAy'leHHoe c noMOJIIbiO MHB. 

Pe3yJILTaTLI Bhl'IHcneuuB: npuae.n.enLI ua puc. 1 H 2. 113 
pucyHKOB BH.IJ.HO, 'ITO ce'leHHR., Bhl'IHCJieHHLie B paMKax MCK, 

JIY'IWe nepe,IJ,aiOT liJyHKUHOHaJILHYIO 3aBHCHMOCTL OT 3HeprHH 

HaJieTaiOI.UHX 'laCTHI.J;, 'leM Ce'leHHR., llOJiy'leHHhle C llOMOII.J;hiO 

MH.B. Oco6euuo 3TO KacaeTcR. peaKn;HH 238 U ( d,t) 237u 

Hawu pe3yJILTaTLI noKa3LIBaiOT, 'ITO npu 3Hepruu Ed "" 
""10 7 12 M3B 3!W>eKTaMH CBR.3H Kauanoa HeJIL3R. npeue6pe'IL, 

TOJILKO y'leT BKJia,IJ,a ueynpyrux npoueccoa B ceqeuue no3ao

JIR.eT BOCllpOH3BeCTH 3KCnepHMeHTaJibHOe llOBe,IJ,eHHe Ce'le -

HHR.. 

KaK y~e roaopunoch, napaMeTphl onTH'IecKoro noTeu

uuana 6LIJIH liJHKCHpOBaHhl H He 3aBHCeJIH OT 3HeprHH HaJie

TaiOI.UHX H YXO,II,R.lUHX 'laCTHI.J;. llOCKOJibKY 'IHCJIO OTKphiThiX 

KaHaJIOB B03pacTaeT npH yBeJIH~eHHll 3HeprHH ,IJ,eHTpOHOB 

E d , TO R.CHO, 'ITO XOTH 6hl MHHMaR. 'laCTb OllTH'IeCKOrO 

llOTeHI.J;HaJia ,IJ,OJI~Ha 6LITh ne peHOpMHpOBaHa KaK liJyHKI.J;HR. 

OT E . llpu 3HeprHH Ed ~ 8 M3B ce'leHHe nepe.n.a'IH 

liJaKTH'IeCKH He 'IYBCTBHTeJILHO K R.,II,epHOH 'laCTH OllTH'IeCKOrO 

noTeuuuana ( all il+ KY .il /a ey.n "" 1 ) , H c xopoweB: TO'IHOCTLIO 

MO~HO npeue6pe'lb HCKa~eHHeM BOJIH BO BXO,IJ,HOM H BhiXO,II,HOM 

Kauanax R.,IJ,epHLIM noneM. 3Toro H cne.n.oaano o~H,IJ,aTL, TaK 

KaK npouecc nepe.n.a'IH npoucxo,IJ,HT ua 6onLwux paccTOR.HHR.X 

I"" Ro "': 3R 0 , R 0 - pa.n.uyc R.,IJ,pa/. llpu Ed ~ 10 M3BCHTya
UHR. HHaR. (aNI+ KYJJ I a llJI "" 0,25 npH Ed= 12 M3B/, H Mhl 

,IJ,OJI~Hhl 6LIJIH 6LI O'leHh TI.UaTeJILHO llO,IJ,06paTb napaMeTphl 

R.,IJ,epuoro onTH'IecKoro noTeuuuana . B o6I.UeM,MO~Ho CKa-

3aTL, 'ITO ,IJ,JIR. CHJibHhiX nepeXO,II,OB Ce'leHHe, Bhl'IHCJieHHOe no 

MCK, ,IJ,OBOJILHO xopowo onHcLiaaeT liJyHKUHOHaJILHYIO 3aau

CHMOCTb OT 3HeprHH Ed H a6COJIIOTHhle Ce'leHHR. pa3yMHO 

COrJiaCyiOTCR. C 3KCllepHMeHTaJILHhiMH ,IJ,aHHhiMH. 

O.n.naKo onucauue a6coniOTHLIX ceqeuuB: ,IJ,JIR. cna6Lix 

nepeXO,IJ,OB ropa3,IJ,O xy~e, XOTR. 4JopMa liJYHKUHOHaJibHOro 

noBe,IJ,eHHR. Ce'leHHR. B 3aBHCHMOCTH OT Ed H e xopowo 

BOCllpOH3BO,IJ,HT 3KCllepHMeHTaJILHOe llOBe,IJ,eHHe. llpH Bapua-
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~ 'alit.. 'alit.. ~'alit.. 
UHH napaMeTpoa ~e~opMaUHH B npe~enax !1 {320 = ± 0,05 

1-4 C\1 (X) 1-4 1-4 H !1 {3 40 = ±0,04 a6eOniDTHMe eeqeHHB ~llB TaKHX nepe· 

"' --- --0 C\1 a C\1 C\1 XO~OB MeHBIOTeB ~'ieHL He3Ha'iHTellLHO. 
§- C\1 "' "' C\1 (\J --- - ._, B pa6oTe /'!5 6Mno noKa3aHf, 'iTO paBHoaeeHMe 3Ha· :s: ~ ... 

~~ 1::: ~~~ 'ieHHB napaMeTpOB ~e~OpMaUHB f3>..o B036y~eHHMX OMO· '0 
co 

KBa3H'iaeTH'iHMX eoeTOBHHB B~ep pe~K03eMellLHOB o6naeTH, E-< + + + + + , 
I -... - ... -+ 

O~HO'iaeTH'iHMe 3HeprHH KOTOpMX eHnLHO MeHBIOTeB e poe TOM 1-4 $.. 1-4 a "" "" "' C\J "" 
l 

napaMeTpOB ~e~OpMaUH,, MOryT OTnHqaTLeB OT paBHOBee· \1) 
['o 

\1) \1) \1) 

~ HOB ~e~opMaUHH {3 ~~ B~pa B OeHOBHOM eoeTOBHHH. 
= HanpHMep, ~ng eoeTOBHHB 1/2- ( 501] {3 e .;, {i 0 > • B HaWHX a:: 

'alit.. 'alit.. ~ ~~ 0 
1-4 ... C\J C\J >..o 20 () 

Bhl'iHeneHHBX BllHBHHe TaKOrO 3~~Ta He Y'iTeHO, TaK KaK 0 --- 0 --M ~ (\J (\J () 
~ 0 e 0 C\J C\J C\J B o6naeTH aKTHHH~OB pae'ieThl f3AO ~llB He'ieTHhlX g~ep = - .._, ._, 0 - ._, = ~~~ 

M ..... ... 
He npoao~HnHeL. TeM He MeHee 3apaHee MO)KHO npe~eKa3aTL CD 0 

~~ ~ Ill 

f3~o CD = co HanpaaneHHe H3MeHeHHB ~ns Ka)K~oro Heene~yeMoro » + + + CD + + '0 c:lo .. ..... ~ c:lo +- .... eoeTOBHHB, Tax xax eeqeHHe Heynpyroro npoueeea B ~e~op-('I) ... 
0 ........ » 1-4 ?a "' » » C\J 1-4 
Ill "' "' a '0 II\ "' MHpoaaHHhlX s~pax MeHBeTeB npHMepao nponopuHoHanLHO 1-4 ... \1) \1) II\ ('I) ... t"-.\0 
Ill ........ 0 

KBa~paTy ~e~opMaUHH. B qaeTHoeTH, f3>..eo B036y)K~eHHOrO ld jq, ld 

~~ ........ 
eoeTOBHHB 1/2-( 501] 237 U ~Oll)KHO 6hlTL 6onLWC, qeM » Ill co >. 

~'alit.. 1-4 I 

{3 ~g ) OeHOBHOrO eoeTOBHHB. =['o c:lo (\J co 0 ........ c:lo 'alit.. ! I'll'\ - ... M 1-4 
239u 0(\J ... 0 

~ 
... - fiO'iTH Bee Heene~yCMMC eoeT011HHB B~ep 237 u = "' 0 = H () Ill 0 "' 

['o 
Ill 0 "" BBJIBIOTeB e TO'iHOeTLIO ~0 92% /eM. Ta6JI. 3/ O~HOKBa3Hqae· 0 \1) 

['o 
0 "" I '= =0\ \C) 

co 
8~ TH'iHhlMH 3a HeKJIIO'ieHHCM eoeTOBHHB 1/2- ( 501] , O~HO· c:lo 1;! » 

'alit.. 'alit.. 'alit.. KBa3H'iaeTH'iHOeTb KOToporo O'iCHL Mana I -55~/. 1Io3TOMY ... 0 CD Ill ;:. ... (\J 
~ II\ 0. 

() 0\ II\ » 'alit.. 'alit.. MO)KHO Ha~eBTLeB, 'iTO BKniD'iCHHe B pae'iCT eeqeHHB 6onee c:lo 0 ... (\J C\J ... () ld 0\ 0\ 
eJIO)KHMX KOMllOHeHT BOJIHOBOH ~YHKUHH, KOTOP.MC eOOTBeT • () ... ~ .... » ... ..... c:lo 

eTBYIOT B036y)K~CHHIO KBa3H'iaeTHUa • ~OHOH 716 /, YJIY'iWHT 
:s: 1-4 (\J 1-4 ... (\J 1-4 

I "' (\J a () C\J "' a:: \C) \C) II\ \C) \C) 
eeqeHHB nepe~a'iH eoeTOBHHB 1/2- [ 501] !II Ill OllHeaHHC Ha M 

c:lo a:: KopHonHeoao eMCWHBaHHe B B~pax ypaHOBOB o6naeTH CD Ill 

t 
= a ~JIB HCKOTOpMX eoeTOBHHB MO)KCT 6MTL ~OeTaTO'iHO eHJIL· Cl) 

CD 

HMM /17 I . H MO)KeT H3MeHHTL onHeaHHe ena6hlx nepexo~oa = .......... a:: Cl) a:: 
Ill '- Ill 

~ B )KCllaeMOM HanpaBJieHHH.IIJiaHHpyeTesnpoBe~eHHeHeene· ~ c:lo ~ c:lo 
~ 0 a 0 a 

~ 
0 a a 

~OBaHHB e BKJIIO'ieHHeM yKa3aHHhlX 3~eKTOB. CD "' II\ CD "' :.: ... \1) :.: ... 
.......... '-

a:: . a:: . 
:s: c:lo l5l 0. I 3AKJIJOqEHHE M CD M CD 
c:lo = c:lo = a "" CD () a co II\ CD () "' = ld II\ \1) = ld 1-4 

Cl) tO 1-4 co Cl) (I) 
HaWH pe3yJILTaThl noxa3hlBaiOT, 'iTO e noMOIULIO MeTo~a 

"N"N I "N"N eBB3aHHMX KaHaJIOB y~anoeL llOJIY'iHTL ~OeTaTO'iHO npaBHJIL· (\J 

~YHKUHOHaJILHOe ........................ ........ ........ HOC noae~eHHe eeqeHHB B 3aBHeHMOeTH 1-4 II\ 1-4 II\ 1-4 

OT 3HeprHH Ed. IIonyqeHHMe eoana~CHHB a6eOniDTHMX 
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ceqeuuii ( F - 1 ) yKa3biBaiOT ua a~eKBaTHOCTb TeopeTuqec
Koro onucaHBJI MexaHB3Ma peax:u;uu B CTPYKTYPhl paccMaTpu
BaeMbiX COCTOJIHBH B MOryT CTBMYJIBpOBaTb ~aJibHeiiwue 
uccne~oBaHBJI B 3TOM uanpaBJieHBB. Bonpoc o6 onucaHBB 
CJia6hiX nepexo~OB OCTaeTCJI OTKpbiTbiM, HO anpBOpB JICHO, 
qro ~JIJI raxux nepexo~oB ue~ocTaroquo orpauuqaTbCJI BKna
~oM BpaiD;aTeJibHbiX COCTOJIHBH JI~pa-MBWeHB B JI~pa-npo~yK
Ta, HO ueo6xo~MO yqecTb B ~pyrue xauanw peax:u;uu. 

ABTopw npB3HaTeJibHbl npoclJ. E.P .3pcKBHY 3a npe~ocTaB
neuue 3KCnepBMeHTaJibHbiX ~aHHbiX ~0 BX ony6JIBKOBaHBJI. 
Mw 6naro~apHbi E .liaury, 1i .Copeuceuy, H.H.IIJITOBY B 
M.lia3HaTy 3a none3Hwe o6cy~eHBJI, a B.r .ConoBbeBy 
B E.II.lKB~KOBY 3a nocTOJIHHbiH BHTepec K pa6oTe. 
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