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3Ha'IHTenhHhIH HH
0

Tepec K 11)1,epHhIM peaKUH.SIM, npoTeKaIO
lll,HM a ycnoBH.SIX CHJihHOH CB.SI_3H pa3nll'IHhIX Kaiianoa; 06M1c
H.SieTc11 :>Keilcl.HHeM Bhl.SICHHTh·: Bo-neplihIX, OC_o6eHHOCTH Me
X8.HH3Ma niimx. pe·aK11,Hii, ao-BTop1,1x, H3Bne'lh ,IJ,ono:JI!{HTem,
Hhte CBeJJ,ellH.Sl O CTpyKType .SI,IJ,pa, H, HaKOHeU, nonyqHTh 
HOBYIO nitd,opMaunfu . 0 xapat<Tepe B3aHMO,IJ,eii:CTBlUI ·. CTanKH -
aa10ui1fxc». ·cHCTeM. ' IlpHMepaMH TaKHX J?eaKUHH Moryr 
cnymHTh: Hcynpyroe paCCeRHHe; ·npHBO.U.Rlll,ee nn6o K ·ao3-
6y)l{,IJ,eHHIO . R,IJ,pa ~rnweHH, 'nH6o 'l<• H3MeHeHHIO BHyTpeHHero 
COCTORHHR HaneTalOi.QHX qaCTHU 1ao36}':>K,IJ,eHHIO, pa3Bany/; 
MHorocryneH'laTble peaKUHH nepe,Ila'I, B KOTOphIX cymeCTBeH
HYIO ponh · _nrpaeT KaHan no,IJ,Bo36ym,IJ,eHHR· R,IJ,pa 'B ·npouecce 
nepe,IJ,aqn HyKnOHOB, n ,IJ,pyrne peaKUHH. 

8 i ,IJ,HCCepTaUHH nccne,IJ,OBaH PR,IJ, Bonpocoa, CB113aHHhlX 
c' M_Hprocfyiie11q~p}n.1n, . ~.rnoroK~H~n.qHbI¥H. :.up~~~Ta~,H ~ 
TeopHH . H,ll,epHhlX peaKUHii.' Ilpu- 3TOM H3ytiail0Ch BnHRHHe 
CBR3H KaHaJIOB .. Ha.: .Meia;HH.3M

0 

p~aKi.iirn; xapa.Kiep B38.HMq-
.... # ". • ~· $ , • '; 

',IJ,eHCTBHR CTanKHBalOlll,HXCR qacTHU, noae,IJ,eHHe COOTBeTCT-
BYIOlll,HX' ,IJ,H<p<pepeHuHan'bHbIX Ce'leHHii; BepoRTHOCTeii B036ym
,IJ,eHH·R, KopJjenHUHOHHhiX · <PYHKUHH; aHanll31ipoaanacL porth 
xapaKTepiihIX napaMeTpOB CTpyKTYPhl .Sl,IJ,pa B TaKHX.' npouec
Cax ir;•:r.,IJ,. B paMKax cneuilanhHO pa3pa60Tamfoii · MO,IJ,enil 

· npoaHanH3Hp6BaHa · ponh · TpexqacTH1rnoro acne1<-ra 3a,IJ,a'.qi1 
B peaKUH.SIX ,IJ,BYX'laCTH'IHOro pa3Bana qacTHU B none R,ll,pa. 

IlepaaR :tnaaa ,IJ,11ccepTaUHH .- ·aao,IJ,H~R,·B Hei! n·poBo,IJ,HTC.SI 
Kpa':rKHii aaa:nn3 yme HMe10merocR ·Ma'iepHana ·no ,IJ,aHHOMy 
:eonpocy, ,IJ,etailhiio ·4iopMy.irnpy10tcR · :UaJihHeiiwHe' :· Ja,IJ,a'ln·, 
,IJ,aHO pe3IOMe nonyqeHHhIX B : 1,ll,HCCep-ra'IJ,HH pe:iynhTaTOB~ 

__,/ 

~3 



Bo BTopoii rnaee pa3pa60TaHa Teopmi: Heynpyroro pac

ce.HHHJI TJl)KeJiblX HOHOB OI<OJI06apbepHhIX 3HeprHH E - Us= 
= 2
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2
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).H,npaMH C B036y)K,ll,eHHeMBHHXCOCTOJI• 

·rnii KOJIJieKTHBHOH npHpO,ll,bl. Oco6eHHOCTb 3THX peaKl.{HH 
,,. 

COCTOHT B TOM, qTo OHH ,naIOT B03MO)KHOCTh ,neTaJihHOro 

HJyqeHHJI B3aHMO,ll,eHCTBH.H CJIO)KHhIX Jl,ll,ep B o6naCTH conpu

KOCHOBeHHJI HX nonepXHOCTeH. ,lJ,eiiCTBHTeJihHO, c npu6JIH)Ke -

HHeM 3HeprHH TJl)KeJioro HOHa K 3HeprHH KYJIOH0BCKOro 

6apbepa Us Hap.H,ll,Y C MexaHH3MOM qucTo KYJIOHOBCKoro 

B036y)K,ll,eHHJI HH3KOJie)Kamux COCTOJIHHH .H,ll,pa MHllieHu/I/ 

HaqHHaeT ,e,CTBOBaTb H ,ll,pyroii, .H,ll,epHhIH MexaHH3M BOJ • . 

6y)K,ll,eHH.H 2 • 3TO npHBO,ll,HT K TOMY' qTo B 3HepreTuqecKOH 

JaBHCHMOCTnceqeHH.H ao36y)K,I1,eHHJ1 npu E ... u6 H nyrno

aoM pacnpe,n;eneHHH B o6nacTH npe.nenhHOro KYJIOHOBCKoro 

yrna 0 ... 0 c = 2arcSin(U /(2E-U ))B0JHHKalOT HHTepecHhie 

HHTepqiepeHl.{HOHHble JIBJieHH.H, xapaKTep H BeJiuquHa KOTOpbIX 

BeChMa qyBCTBHTeJibHhl K · IlOTeHl.{Hany .H,ll,epHoro B3aHMO· 

,neiicTBH.H H CTPYKType BOJ6y)K,llaeMhIX ypoaHeii. PaccMoTpe

HHe Be,ll,eTCJI B paMKaX MeTo,na CHJibHOH CBJl3H KaHanoa/3/. 

IIpoaHaJIH3HpoBaHa JaBHCHMOCTh BepO.HTHOCTH B036y)K· 

,ll,eHHJI OT napaMeTp0B IlOTeHl.{Hana H CTpyKTYPHhfX napaMeT· 

poB H,ll,pa; HCCJie,ll,0BaHa IIPHMeHHM0CTL Te0pHH B03MymeHHH 

,ll,Il.H HaX0)K,ll,eHHJI aep0JITH0CTH B036y)K,neHHJI B JaBHCHMOCTH 

OT 3HeprHH ypoBHJI H Bep0JITHOCTH 3JieKTpoMarHHTHoro 

rrepexo.na. 

IIpoae,neHo cpaBHeHHe C HMeromHMHC.H 3KCrrepHMeHTaJih• 

HhIMH ,ll,aHHhIMH IlO OKOJI06apbepHOMy B036y)K,ll,eHHlO HH3KO· + . 3 
Jie)Kamux O,ll,HOqlOHOHHLIX 2 COCTO.HHHH n peaKl.{HJIX: He + 
+ 58 Ni·; 6,U + 58'Ni; 6,Li + 120Sn; 16Q +. 58 Ni ·. 

PeJyJI&TaTbl pacqeTOB Ha 0CH0Be perneHH1;[ CHCTeMbl 

CB.H3aHHhIX ypaBHeHHH ,lleMOHCTpHpylOT CHJihHYIO JaBHCH· 

MOCTh Il0Be,neHH.H Bep0.llTHOCTH B036y>K,lleHHJI OT H3MeHeHHJI 

rrapaMeTpoa .H,ll,epHoro rroTemmana. IIono)KeHue HHTepqiepeH-

1.{H0HHoro. MHHHMyMa onpe,nenJleTC.H B OCH0BHOM 3HaqeHHJIMH 

1/, 1/. 
rrapaMeTpa pa.nnyca .R v = r Ov (A 1 

3 
+ A 

2 
3 

) , .nu<l><l>Y3HOCTH b v 
H rny6HHbI 'V O .neiiCTBHTeJihH0H qaCTH .H,llepHoro Il0Tenuna

.iia. IIepBhie ,ll,Be JaBHCHM0CTH .npoHJIJilOCTpHpoBaHbl Ha puc .1. 
IIapaMeTpbI IIOTeHµHanoB ,ll,aHbl a Ta.6.nuue. 
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Puc. 1. 3aaucuMocmb noaeoeuu.JI aepo.J1muocmu ao36yJ1Coe11u.J1 
om aapuat1uu napaMempoa paouyca r ov /a/ u ourjJrjJy3uocmu 
bv /6/ pea/lbuoii t.tacmu a3auMooeiicmau.J1. 

BKJHO'ieHHe MHHMOH qacTH IlOTeHI.i;Hana B3aHMO,!],eHCTBHH 

BnHHeT Ha rny6HHY HHTepcpepeHIJ;HOHHoro MHHHMyMa H Ha 

noee,!J,eHHe eepoHTHOCTH B036ym,!J,enHH . npH E - UE Hn;11 

0 - 0 C. O6UJ;HH XO,!], KPHBhIX noKa3hIBaeT' 'iTO pacumpeHHe 

o6naCTH ,!],eHCTBHH H,!1,epHhIX 'CHn 3a C'ieT yeenH1Ie11m1 r Ov ' 

b v , ·vo npHBO,!J,HT K BKn101IeHmo H,!1,epnoro B3.aHMO,!J,eii:cTBHH 

Ha 6onhllIHX pacCTOHHHHX OT H,!],pa, a 3Ha1IHT' OTKnoneHHH OT • 

nnaBHoro. XO,!],a KpHBhIX 'iHCTO KynoHOBCKoro B036y:>K,!J,eHHH 

Ha'iHHaIOTCH npH MeHhllIHX yrnax pacceHHHH. 

llccne,!],OBaHHe IlpHMeHHMOCTH MeTO,!],a Te0pHH B03Myll.J;e -

HHH ,!],llH OilHCaHHH peaKUHH OKOno6aphepnoro B036y:>K,!],eHHH 

H,!],ep noKaJano, qTo MeTo,!J, nepecTaeT pa6oTaTh /ollIH6Ka 

npeBhIWaeT 2Oo/o/ ,!],llH H,!],ep, B KOTOphIX npHBe,!],eHHaH eepOHT

HOCTh 3neKTPOMarHHTHOro nepexo,!],a H3 OCHOBHOro B B036;rm- . 

,!],eHHOe O,!],HocpoHOHHOe COCTOHHHe eCTh: ·:B(E2)~ 0,2e 6u2• 

TaKHM o6pa30M, ,!],llH pac1IeTa HHTepcpepeHUHOHHOr'O 3cpcpeKTa 

Ha ,!1,ecpopM~poBaHHh1x· H,!],pax TeopHH B03Myll.J;eHHH HenpHMeHH

Ma, TaK KaK ee OWH6KH MoryT npeBhilllaTh nopH,!1,0K BenH1IH

Hbl. O6HapymeHa CHllhHaH 3aBHCHMOCTh ce'ieHHH Heynpyroro 

pacceHHHH OT 3HeprHH B036y:>K,!],eHHH YPOBHH. 
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Ha puc. 2 npHBe,D;eH npnMep cpaBHeHHH TeopeTnqeCKHX 
pacqeT0B Bep0HTH0CTH B036y)K.IJ;eHHH C C00TBeTCTBYIOIUHMH 
3KCnepHMeHTaJILHbIMH ,naHHbIMH / 4,s/ • BH.D;HO, "l{T0 pa3pa-
60TaHHaH irnaJHKJiaccnqecKaH TeopHH CHJU,HOH CBH3H KaHaJI0B 
B 0CH0BH0M npaBHJibH0 onnci.rnaeT 3KCnepHMeHTbl no HHTep

rl>epem:.,;HOHHOMY 3rl>rl>eKTY. 
AHaJIH3 norryqeHHbIX napaMeTp0B H,nepHoro noTeHIJ;Harra 

noKaJaJI, "l{T0 HX 0611J;eii oco6eHHOCTbIO HBJIHeTCH MarraH 
rrry6nHa no cpaBH·e_HHIO C o6bI"l{H0 HCn0JILJyeMbIMH B Ja,naqax 
pacceHHHH: rrerKHX. qacTHU Ha H,npax. Bo3MO)KHO, 3TH napa
MeTpbI xapaKTepH3YIOT noTeHn;HaJI U int , npHBO.D;HIIJ;HH K ne
pexo,naM, H T0JlbK0 "XB0CT" cpe,n;Hero, 0TKJI0HHIOIIJ;ero H,D;ep
H0ro noTeHn;Harra U . B peaKD;HHX c H0HaMH 6 Li napa
MeTp . .nnrl>rl>YJHOCTH 0Ka3LIBaeTCH npHMepH0 B ,D;Ba-TpH pa3a 
60Jibllle, qeM B peaKD;HHX C · 16 0. 3TOT rl>aKT K0pperrnpleT 
C H3BeCTHbIMH ,naHHbIMH 0 "pbIXJIOH" CTpyKType H,npa ,u 
H 0 CHJibH0M BJIHHHHH KaHaJia pa3Barra. 

TpeTLH rrraBa noCBHIIJ;eHa paCCM0TpeHHIO peaKD;HH pac-
11J;enrreHHH. HaJieTaIOIIJ;HX qacTHU B none H,npa. 3TH peaKD;HH 
HeCyT B ce6e HHrl>opMan;mo KaK 06 .oco6eHHOCTHX MexaHH3Ma 
TpexqacTH"l{HblX peaKD;HH, TaK H 0 BJIHHHHH KaHarra pa3Barra 
Ha ,npyrne KaHaJILI. 

. Tpy.D;HOCTH TeopeTnqecKoro paCCM0TpeHHH peaKD;HH pa3 -
·Barra H3BeCTHbl. OHH CBH3aHbl C TeM, "l{T0 npHMbie MeT0.D;bl 
peuieHHH C00TBeTCTBYIOIUHX ypaBHeHHH,HanpHMep, ypaBHeHHH 
<lla.n.neeBa / 6/, pa3pa6oTaHLI noKa .n;nH npocTeiiurnx cHcTeM 
H3 Tpex HYKJI0H0B H y)Ke M&JI03cpcpeKTHBHbl B Ja,naqax C yqac
THeM CJI0)KHbIX H,nep npn .D;0CTa T0qHo 60JibIIIHX 3HeprHHX 
CT0JIKH0BeHHH. 

B nepBoM naparparl>e TpeTLeii r.rraBLI nccrre,ny10TcH peaK
n;nn pacIIJ;enrreHHH qaCTHU OKOJIO~ap1>epHbIX 3Heprnii (I;:-UB) 
B paMKax KBaJHKrraccHqecKoro 'BapnaHTa· MeTo,na CHJILHoii 
CBH3H KaHaJI0B. 

B KaqecTBe npHMepa paccMoTpeHa peaKUHH paJBarra H,npa 
JIHTHH Ha .neiiTpOH H arrbcpa-qaCTHUY B none TH)KeJioro H.ripa 
MHIIleHH Ha· ocHoBe crre,ny1011J;ero MexaHHJMa /7/. Ilpe,nnorra-
1iiaeTcH, qTo_ BHaqarre n,neT BOJ6y)K,neHHe HH3K0Jie)KaIUe:o 

D 3 C0CT0HHHH miTHH B Henpep~IBH0M cneKTpe C 3Heprneii. 
2,184 M3B,. a. JaTeM 3T0 C0CT0HHHe 6bICTpo pacna.naeTCH. 
OcTaJILHLie cocT0HHiui: B npon;ecce He yqacTByi<:JT, .rrn6o Iip ~ 
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T0MY, qT0 HX_ f?TP).'KTypa CHJI~Ho oTrrnqaeTcH. o-:r CTP?"KTYPLI 
0CH0BHoro C0CT0HHHH, B pe3yJILTaTe qero H C00TBeTCTBy~-

IIJ;He MaTpnqHble 3rreMeHTbl nepexo.na B BOJ6y)K,neH~oe co: 
CT0HHHe, a TaK)Ke IIIHPHHbl HX pacnaJ\a B ( a+ .d }.~KaHaJI 
0Ka3LIBaIOTCH crra6bIMH, ·JIH60 noT0MY, "l{TQ 0HH Jie)Ka T ropa3,D;0 
BbIIIle no 3HeprHH. Ha 3TOH 0CH0Be npoBe,neHbl MeT0,D;H"l{eCKHe 
pacqeTbl .nnrl>diepem.,;naJILHblX ceqeHHH pac11J;enrreHHH, HCCJie -
.D;0BaHa .JaBHCHM0CTb ceqeHHH OT CTpyKTYPHblX napaMeTp0B 
H.n;pa JIHTHH H porrL KYJIOHOBCKoro • n H.n;epHoro BJaHMo,neiicT
BHH, B MeXaHH3Me peaKD;HH. ):(aHO cpaBHeHHe C HMeIO~HMHCH 
3KcnepHMeHTaJILHbIMH ,naHHbIMH. OCHOBHLie pe3yJILTaTbl c~o

.D;HTCH K crre,ny1011J;eMy: 
a. CeqeHHe paJBaJia _CHJlbH0 JaBHCHT OT BLI6opa cpe,n;He -

KBa.n;paTH"l{Horo pa,nnyca JIHTHH .R H pacTeT npn ero yBerruqe
HHH. 3TOT. pocT noqTH Re JaBHCHT OT 3HeprHH HaJieTaIOIIJ;HX 
qacTHU H 0Ka3LIBaeTCH iiponopunoHaJibHbIM .R 4 • 

" 6. BKJIIOqeHHe H.D;epHoro B3aHMO.D;eHCTBHH npHB0,!J;HT 
K pe3K0MY, npnMepH0 Ha nopH,IJ;0K BeJIH"l{HHbl, p0CTY ceqeHHH 

· paJBarra B. oKo'rro6apLepHoii o6rracTH 31Ieprnii, H npu E ·> UB 
H,IJ;epHoe B3aHMO.D;eHCTBHe CTaH0BHTCH npeo6rra,IJ;alOIIJ;HM. 

• B. TeopeTuqecKHe- KpHBble noJIHblX ceqeHHH pa3Barra 
B 0CH0BH0M npaBHJibH0 onHCbIBalOT HMeIOIIJ;HeCH 3KCnepnMeH

TaJILHbie ,IJ;aHHble no peaKQHHM 6 1Li + 58 Ni· 120sn 197 Au 
208 Pb. ' ' ' 

Bo BT0P0M naparparl>e pa3pa6oTaHa M0.IJ;eJIL ,n;n.H paccMoT
.peHHH peaKUHH pa3BaJia qacTHU C 3Heprneii, 3Ha"l{HTeJihH0 
npeBL1II1a1011J;eii KyrroHOBCKHii 6apLep. Ilpu cpopMyrrupoBKe 
Mo,nerru ncn0Jib3yeTCH B03M0)KH0CTb•Pa3JI0)KeHHH Tpexqac
TH"l{HOH aMnJIHTY.IJ;bl B PH.D; napuuaJILHbIX B0JIH no rnnepccpepn
qecKHM rapM0HHKaM H .nndipaKIJ;HOHHbie MeT0,IJ;bl nocTpoeHHH 
cooTBeTcTBYIOIUHX napn;narrLHLIX aMnrrHTYR /s/. B peJyrrL
Ta Te norryqeHbl ceqeHHH pac11J;enrreHHH B HBH0M aHaJI_HTHqe -
CK0M BH,IJ;e /9/ . B03M0)KH0CTH TaKOH M0,IJ;eJIH npoi.i;eM0HCTpH-

' . . ; 1. ' . \ ~- " 

poBaHLI Ha npnMepe KBaJnynpyroro paJBarra .IJ;eiiTp0Ha B none 
TH)KeJILI.i H,IJ;ep: Paccq'nTaHbl THnH"l{Hbie y:rJIOBbie n 3·HepreTH

. :qe CKHt! pacnpe.IJ;·eJieHHH H}'KJIOHOB pa3B
0

aJI~. Haii,IJ;eHHhie. JaBH -
CHM0CTH CBOHC.TBeHHbl pacqeTaM B paMKax ,ripyrnx MO~erreii 

.IJ;HdipaKUHOHHOr_o pa3Ba;Ia,. nci:io.rib3)'IOIIJ;HX . .nByxqac_riqH~Ie 
MeT0,D;bl paCCM0TpeHHH 1.01. 3,nec:L, O,IJ;HaKo·, crre,nyeT e11J;'e pa3 

• , . •. ' ... • f 

110,nqepKHYTb, "l{T0 Me:ro,n;LI Heµocpe,IJ;CT:BeHHOH napaMeTpHJa-
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UHH TpexqacTnqHoH MaTpHUbl pacceHHHH MoryT OKa3aTbCH 

none3HbIMH KaK B nnaHe npaKTHqecKHX npnno)KeHHH, TaK 

H B nccne)],OBaHHH B03MO)KHOCTeH o6o6iueHHH y)Ke H3BeCTHbIX 

M~TO)],OB Ha cnyqau 6onee cnO)KHhlX peaKUHH c yqacTHeM 

Tpex qacTHU B KOHeqHOM COCTOHHHH. ,l].anee, pa3pa6oiaHHhie 

B 3TOM naparpaqie MeTO)],bl Henocpe)],CTBeHHOH napaMeTpH3a

UHH aMnnnTy.n napunanhHoro pa3nO)KeHHH B pH.n rnnepcqiepn

qecKHX rapMOHHK C IlOMOIUbIO 3a)],aHHH He6onbIIIOro qncna 

nomocoB B o6naCTH KOMnneKCHblX 3HaqeHHH COOTBeTCTByIO

IUHX KBaHTOBblX qncen, MoryT OKa3aTbCH none3HbIMH )],nH 

OilHCaHRH .npyrHX peaKURH TaKoro )Ke THila. 

. qeTBepTaH rnaaa .nHccepTaunn nocBHIUeHa Hccne.noaa

HHIO MHOrOCTyneHqaTblX 3qJqJeKTOB B H)],epHhlX peaKUHHX 0)],HO

HYKilOHHbIX nepe.naq. PaHee·TeopeTHqecKHH aHanH3 TaKHX 

peaKUHH c yqeTOM BHpTyanbHoro no.nao36y)K)],eHHH HH3Ko

ne)KaJUHX KonneKTHBHhlX cocioHHHH npOBO)],HilCH B paMKax 

MeTO)],a HCKa)KeHHbIX BOnH B OCHOBHOM )],nH cpe)],HHX H TH)Ke

Ilbl~ H)],ep. DblnO IlOKa3aHO; qTo ponb 3THX 3qJqJeKTOB BenHKa 

B cnyqae .neqiopMnpoaanHhIX H.nep, r.ne nerKo ao36y)K.naeTcH 

MHOro K?nneKTHBHbIX ypoBHeH H nepe.nf?o/ HyKnOHa, TaKHM 
o6pa30M, HBnHeTcH MHorocTyneHqa TOH 1 • B cnyqae cqie -

pnqeCKHX H,nep, B KOTOpbIX ypoBHH B036y:>K)],aIOTCH cpamm

TenbHO cna6o, )],OCTa Toquo orpaHH'IHTbCH )],BYXCTynenqa TbIM 

npH6flH)KeHHeM, yqnThlBaH no)],B036y)K)],eHne TOilbKO 0)],HOro 

HH)Kaiiwero KonneKTHBHoro YPOBHH H)],pa. 3TOT qiaKT noKa3i.J

eaeT' qTo, no-BH)],HMOMY' )],nH nerKHX H)],ep MO)KHO TaK)Ke 

orpaHHqHTbCH )],ByXCTyneHqaTbIM IlpH6nH)KeHHeM. B qeTBep

TOH rnaae .nnH H3 yqeHHH .nayxcTyneH'la Toro cpbrna/no.nxaa -

Ta/ HyKnOHa Hcnonb3YIOTCH MeTO)],bl )],HCnepCHOHHOH TeopHH 

npHMblX H)],epHblX peaKUHH. Ilpe.nnonaraeTCH, qTo OCHOBHOH 

aKna,n B KaHan .nayxcTyneH'laTOH nepe.naqH uyKnoua .naeT 

TpeyronhHaH )],HarpaMMa, 0)],Ha H3 eepllIHH KOTOPOH onHCbl -

aaeT BHpTyanbHOe B036y)K)],eHHe H)],pa BO BXO)],HOM HnH BbIXO)],

HOM KaHanax. Ha 3TOH OCHOBe, ncnonb3yjf nepHqiepHHH)'IO 

MO)],enb npHMbIX peaKUHH /1 2/, y.nanocb nonyqHTb HBJIOe aHa

nHTHqecKoe Bhlpa)KeHHe )],nH aMilnHTYJJ.bl JJ.BYXCTyneHqaToH 

nep_e.na•rn /1 3/. B KaqecTBe. npnMepa npnMeHeHHH npe.nno

)KeHHoro MeTo,na BbmonHeHbI pacqeT H cpaaHeHne c 3Kcne -

PHMeHTOM .nnH peaKUHH 12 C(d 3 He) 11B c nepe.naqeu 
HyKnOHa B OCHOBHOe 3/2 (-) H B036y)KJJ.eHHOe 7 ii<-> COCTO.H -

10 

HHH H)],pa 
11 B . Ilpn COOTBeTCTBYIOIUeM BbI6ope napaMeTpOB 

npHBe)],eHHbIX aepllIHHHbIX qiyHKUHH H napaMeTpa o6pe3aHHH. 

·LO MO:>KHO y,noBneTBOPHTenhHO onncaTb 3KCnepnMeHTanbHbie 

)],aHHbie npn )],BYX 3HeprHHX HaneTaJOIUHX qacTHU. BblHCHeHo, 

qTo TOilbKO OJJ.HH OJJ.HOCTyneHqaTbIH MexaHH3M no.nxaaTa He 

B COCTOHHHH o·6'bHCHHTb COBOKynHOCTH 3KcnepnMeHTanbHbIX 

)],aHHbIX no 3TOH peaKUHH 6e3 H3MeH.eHHH 3HaqeHHH npnae

)],eHHbIX aeprnHHHbIX qiyHKUHH C H3MeHeHHeM 3Heprnn ,D;eHT

poHOB. 

0TaK, OCHOBHblM pe3ynbTaTOM qeTBepTOH rnaBbl HBnH

eTCH . pa3pa60TKa B paMKax ,!l;HCnepCHOHHOH_ TeopHH npHMbIX 

H)],epHhIX peaKUHH cpaBHHTenbiio npocToro MeTo,D;a pacqeTa 

.nayxcTyneHqaThIX peaKunii nepe.naq, y.no6Horo ,D;n.a aHann3a 

3KCnepHMeHTanbHbIX ,naHHbIX .. 

Il.aTa.a rnaaa .n11ccepTaunn noca.aiueHa paccMoipeH'11ro 

yrnOBbIX KOppen.auHii B. np.HMbIX H,D;epHbIX peaKUHHX THna 

A+ a ➔B* + b ➔ C + c + b . KoppenHUHOHHbie onhIThI HHTepec

HhI TeM, qTo OHH n03B0IlHIOT H3Bneqb ueHHYIO, HHOr)],a YHH

KanbHYIO HHqJOpMaun10 o CTPYKType BbICOKOBo36y)K,D;eHHhIX 

COCTOHHHH npoMe)KyToqHoro H)],pa -~* H, KPOMe Toro, no

HHTb MeXaHH3M caMOH peaKUHH. 

B nepaoM naparpaqie nHTOH rnaabI nonyqeHa o6iuan 

qiopMyna )],nH yrnoBOH KOPP.enHUHH B npHMbIX H,D;epHbIX peaK

HHHX Ha OCHOBe MeTO)],a HCKa)KeHHblX BOnH. BHaqane aHann-

3HpyeTCH qaCTHbIH cnyqau nnoCKOBOilHOBOrO npn6nH)KeHHH, 

3aTeM H3yqeHO BilHHHHe 3qJqJeKTOB HCKa)KeHHH na)],alOIUHX 

H BhineTaIOIUHX _qacTHU B none COOTBeTCTBYIOIUHX onTnqeCKHX 

noTeHun~noa H)],pa MHilleHH H KOHeqHoro H)],pa /14/. Hx yqeT 

npoae.neH B paMKax BbICOK03HepreTnqecKoro npn6nn)KeHHH, 

cnpaae.nnnaoro npn E >>Us .0Ka3anocb, qTo yqeT H~Ka)Ke

HHH He MeHHeT KaqeCTBeHHOrO XO)],aKOppenHUHOHHOH KpHBOH, 

a IIpHBO)],HT B OCHOBHOM K ,c.nanry ee Ha HeKOTOpbIH yron 

"'1. 0 OTHOCHTenhHO KOppenHUHOHHOH KpHBOH nnoCKOBOilHOBo

ro npn6nH)KeHHH. Ha OCHOBe HBHbIX Bbipa)KeHHH BblCOK03Hep

reTHqecKor6 ·npn6mi:>KeHHH 6Lmn c.nemtHhI oueHKH aennqHHhI 

H 3Ha.Ka yrnoaoro C)],BHra ti 0 B KOHKpeTHOH peaKUHH 
12C + 6Li ➔ l6() * + d ➔ 12c + a + d /Is/. Haii.neHo, qTo )],nH 

)],aHHOH peaKUHH yrnoaoii C)],BHr CHilbHO 3aBHCHT OT aennqHHbl 

pa.nnyca KaHana cpbIBa anhqia-qacTH.Ubl Ro H n03TOMY H3y

qeHHe !'). 0 MO:>KeT B npHHUHIIe II03B0IlHTb c.nenaTb KaqecT-
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BeJIHhie. 3aKJIIOqeHmI OTHOCHTeJihHO BeJIHqHHhl 3THX pa,n;nycoB. 

,[(aJiee, B §2 ,n;aHa TeOpHH yrJIOBhIX KoppeJIHUHH n yrJIOBhIX 

pacnpe,n;eJieHHH raMMa • KBaHTOB B peaKUHHX OKOJio6apbepHo

ro B036y)K,D;eHH11 11,n;ep TH)KeJihIMH HOHaMH B paMKax KBa3H· 

KJiaccniiec1<:oro npH6JIH)KeHHH co CB113hIO KaHaJioB. IloJiyqeH

Hhle Bhipa)KeHHH . n03BOJIH.TIII C,D;eJiaTh qncJieHHhie pacqeThl 

3THX BeJIHqHH. TaK, Bhl1ICHHJIOCh, qTo noBe)J.eHHe KoppeJI11-

UHOHHhlX d>YHKUHii B 06.iiacTH E ... u6 ( 0 - 0 c) pe3KO 

OTJIHqae.TCH OT xo,n;a KpHBhIX, paccqnTaHHhIX C yqeTOM TOJihKO 

KYJIOHOBCKoro MexaHH3Ma B036y)K,n;eHHH. Ha6mo,n;eHHe TaKHX 

3aBHCHMOCTeii B 3Kc:riepHMeHTax MO)KeT ,n;a Th uemiyro H 

BeChMa TOqHyIO HHd,OpMaUHIO O noTeHI.i;HaJle 11,D;epHOrO B3aHMO· 

,n;eiiCTBHH. Hao6opoT, npH HCCJie,n;omiHHH yrJIOBhIX pacnpe,n;e

neHHH raMMa- KBaHTOB OKa3aJIOCh' qTo HX d,opMa CJia6o Me -

HHeTCH npR BKJIIOqeHHH 11,n;epHhIX CHJI. TaK, B pea.KUHH OKono-

6aphepHoro B036y)K,D;eHHH 11)1.pa 56 Fe HOHaMH 16 0 3TO 

H3MeHeHHe cocTaBJIHeT Bcero 2"/o, q!o, no·BH,D;HMOMY, TPY.l1.HO 

Bhl1IBHTh H3 COOTBeTCTBYIOIUHX 3KCnepnMeHTOB. 

. HTaK, 3d,d,eKThl CHJihHOH CB113H KaHaJIOB HrpaIOT cyiuecT· 

BeHHYIO pOJih B MexaHH3Me MHOrHX 11,n;epHhIX peaKUHH. Hx 

yqeT, 6e3yCJIOBHO, Heo6xo.n;HM He TOJI~KO B nccne,n;oBaHHH 

caMoro MexaHH3Ma peaKunii, HO TaK)Ke H B 3a,n;aqax noJiy• 

qe_HHH H3 3THX peaKUHH HHd,opMaUHH O CTPYKType aTOMHhlX 

H,n;ep. 

OcHOBHhle pe3yJILTaThI, Bollle,n;Illne B .D.HCcepTauiiro, 6hIJIH 

,n;~no)KeHhI Ha XXIII e)Kero,n;HoM coBeIUaHHH no 11,n;epHoii 

cneKTpOCKOnHH, Me)K,!l,yHapo,n;HOM ceMHHape no MeTO,D;aM 

CHJihHOH CB113H KaHanoB / ,[(y6Ha, · 1973 r ./ H ony6JIHKOBaHhl 
B pa6oT8.X /3,7 ,9,13,14/. 
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