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OB.UAH XAPAKTEPHCTHKA PAEOT!l 

AmaJILHOCTl, npo6Jrew. B38HMO~ettcTBHe aneMeHTapHHX tzaCTH~ C H,IJ;
pru.m IIPH IIpoMexyTO'lHWC eHeprnmc - O.Itli8 HS B8lKHWC o6JracTett COBpeMeH
HOtt q>HSHKH. Pemaewe s~~c1, sa~a'IH o6WIHo no~as~eJIJDOT Ha TPH K1Iacca: 
l) HSY'leHHe IIPHP0.Itli ~aMeHTWil,HHX B38HMO~ettcTBHI, 2) 8HaJIH3 Mexa
Jil!l3MOB peaRD;Htt H 3) HCCJie~oBaHHe CTPYRTYPH aTOMHOl'O ~a. IIepetzHc
JieHHHe s~atzH, ROH81IHO, T8CHO,B88HMOCM38HH H 8TO Tpe6yeT HX 0.ItliOBpe
MeHHOI'O paccMOTpeHIDI C ~LD O.Itli03HatzHott HHTepnpeTamm IIOJiyliaeMWC pe-
3YJil>T8TOB • 

B H8CTOJDll88 BpeMII B CM3H C BBO~OM B CTpott M880HHHX q>a6pHK H 
~aJILHeilmHM COBeplll8HCTBOB8HHeM YCROPHTeJiett aneKTpoHOB peSRO ~ospoCJIR 
B03MOJIO{OCTH HCCJI8~0BaHHI H,Il;ep'.IIWC peaRD;Htt C yliSCTHeM IIHOHOB H aneKTpo
HOB, 'ITO npHBeJIO R pocory RSK tmCJia, TaR H Ka'leCTBa 8KCIIepHM8HTWILHHX 
~aHHHX. IlpH TSROI CHTYamm s~atza 0.ItliOBpeMeHHol'O OIIHC8HIDI 60JILmol 
COBOKYIIHOCTH YR838HHHX npo~CCOB HCXO.Itll HS e,nHHOI TeopeTH'l8CKOI cxe
Mll CTaHOBHTCJI oco6eHHO SKTYWil>Hott. 

AKTYWil>HOCTL IIOCTSBJieHHott s~atm onpe~ElJlJI8TCR Ta.lC!te TeMH qi~a
MeHTWll,HllMH npo6JreMaMH, C pemeHHeM ROTOPHX Olia CMSaHa. Cpe~ HHX 
B~eJIHM Ta.KHe,RaR H3Y'l8HHe npoRBJieHH.8 HeHy.ltlloHHHX CT8IIeHett CB060.Itli 
(Me30HH, 6 - H306apH, KBapKH) B H,IJ;paX, IIOHHMaHHe MeXaHH3MOB IIHOH
H,IJ;epHOI'O B3aHMO~ettcTBHR IIPH HH3KHX 8Hep!'HRX H OIIHCSHHe HCTHHHOI'O IIOl'
JIOlll8HM IIHOHOB. EoJU,myD ~eHHOCTl, npe~CT8BJJJD:lT T810lt8 BOIIpoCH, CMSaH
HHe C HCCJI8~0BaHH8M rHI'aHTCKHX MYJil>THIIOJil,HHX peSOHaHCOB B H,IJ;paX. 

OcHOBHM: Il8JlL pa60TH - npoBe~eHHe COBM8CTHOI'O anaJIHsa npo~CCOB 
Heynpyroro pacce.llHWI BJieKTpoHoB (e,e') , pacceRHIDI ('JT,<rr') H qio
Topoz,neHIDI sapsmem11a: rmoHoB ( ~,<Jr) Ha ~ax. 

,nna 9TOI'O 01I8~8T: 
l. Pa:3BHTL lf)oJ)MaJD!BM, IIOSB~tt npoBO~Tl, COBMeCTHHI aHMH3 

paccMBT,PHBaeMHX peaRD;HI. 
2. Hc011e~oBaTI, ( e, e') peaK~ C ~I,D HSBJietzeHHJI nepBOHS'lWIL

HOI HHq>opMamm: 0 R,It8,PHWC nepexo~ IJJIOTHOCTJIX. 

CC~f~Hffc;;;;tl.~n..;:;-;-1: 
fllC!:l'Hr l.CC~f;~/J~:turlt 

5MGilhOTEHA . _.._._..... . ... ----. 



3. HcCJie,noBaTI> ynpyroe paccemme :rmoHoB c ne.1u,10 .nocTIDJteHIDI 
H8H60Jiee KOppeKTHOI'O ormcamm aqxpeKTOB MHOI'OKpaTHOI'O nepepacceH
HHH :rmoHOB B Heynpyrmc · ('Ji, <Jr') H ( ·lr,) peaKUWDC Ha n.npax. 

4. C IlOMOUU,10 IlOJIY'l8HHlDC n,nepHWC nepeXO,ItHHX WIOTHOCTeft H aMWIH

Ty,n ynpyroro pacceJIHHH npoaHaJIH3H,POBaTI> napD;HaJI1>HHe aztepHHe nepexo
.nu B Heynpyrmc ('JT,'](') H (~<Jr) peaKIGfJDC. 

HcCJie,noBaHHH B ,nHCCePTaUHH Il,POBO,ItllTCJI Ha npm.mpe n,nep Mlml8Hett 
12c H 160, ,n7IH KOTopwc HM88TCJI H8H60JI1>wee 'll!CJIO 3KCllepmreHTaJI1,HWC 
,naHHWC, 'l'.TO Il03BOJlHeT npoBeCTH H8H60Jiee nOJIHHtt 8H8JIH3 paccMaTpnBaeM!:lX 
peaKD;Htt. 

Haman HOBH3H8 H npaKTH'l'.eCKM USHHOCTI>. Paapa60T8H MSTO,n orm
camm npouecca qx>Topo~eHHH IIHOHOB Ha JUtP8X B HMIIY~l>CHOM npe,ncTaMe
HHH, y,nOM8TBO.PJl]OOtlltt Tp800BaHHHM PMHTHBHCTCKOit H KaJIH6poBO'l'.HOtt HH
BapHaHTHOCTH. IlOK838HO, 'ITO pOJII, 9THX Tpe00B8lmft OC008HHO BallHa B 
o6Jxacrn Boao~eHHH ~ 33- peaoHaHca. 

·c IlOMOUU,10 ypaBH8HHH HerrpepimHOCTH ,n7IH 8JI8KT,POM8I'HllTHOI'O aztep
HOI'O TOK8 IIOJiy'!eH HOBHtt onepaTop 8JI8KTPH'l8CKOI'O rrepexo.na, HCllOJil,3YH 
KoTopltll, BrrepB!le y,naJioc1, o,nHoBpeMeHHo ormcaT1, npo,nOJI1>HHit FL. n 
rrorrepe'!Hlltt Fr qx>pMI/aKTOPH .nnH naoBeKTopHoro rrepexo.na Ha yponeH1, 
J11' =2+( E,.= !6,II MaB) B n.npe 12c ( CM. pno. I). ,nn.a: 3TOI'O nepexo,na 
TaIOite BIIepBHe ycTpaHeHH paoxo~eHHH, BO-nepBWC, MSJK,Izy TeopHeit H 3K
orrepHM8HTOM B npoueooe pa,nH8ll;l:IOHHOI'O 3axBaTa IntOHOB O 8TOMHWC opOHT 
H, BO-BTopwc, Me~ peay~l>T8TaMH MHOI'O'l'.80TH'l'.HOil MO.It~ 000JlO'l'.8K H 

oooomeHHoft MO,ne~n XeJI1>Ma B rrpoueooe qx>Topol!r,IteHHH ri+-MeaoHoB. 
BllJIBJieHa CWil>HM ll:YBO!BHT8~1,HOCTI, xapaKTepHOTHK ('lr,'ff') H (d',<Jr) 

- peaKD;Htt K BXO,nHOH HHqx>pMall;l:IH O CTPYKTYpe n.npa. IlOK838HO, 'ITO OOB
M8CTHltli 8H8JIH3 ( e, e,) ' ( Ti, 'IT') H 0', 'Jf) - peaKD;H:11 ll03BOJIH8T ,nHOKpll
MHHH,POB8TI, pa3HH8 BapH8HTH aztepHHX rrepexo,ItHHX IJJIOTHOOTe:11, OT,It8B8H 
npe,nn:o'!TeHHe TeM, KOTOplle IIOOT,P08HH Ha MHK,POOKOIIH'l'.8CK0:11 OOHOBe. 

IlpH 8H8JIH38 DWIA - rro,nxo,na B (Ti,r,') H ( Y,Jr) peaKI]J!JDC OOHa-
py;KeH aqxf)eKT ,noMHHHpoBaHHH "t,n-snell" paonpooTpaHSHIDI IIHOHOB B 
n.npe. Pa3BHT "on-shell 11 > BapllaHT DWIA • B paMKaX 9TOI'O Bapn8H-
T8 BllepB!le y,It8JIOOI> OIIH08TI, 9KOll8pHM8HTaJII,HH8 ,naHHHe ,n7IH ( f,'Ji+) 
- peaKD;HH B o6JxaoTH MaJIWC yr~OB BWieTa IIHOHOB H HOBHe ,naHHHe ,n7IH 

160 ( °i/Ji+) 16N ( oBHaaHHHe cooToJIHHH) - peaKD;HH ( OM. pno. 2). • HoCJie,noBaHO BJIWiHH8 BHOopa 8JI8M8HTapHWC 8MIIJlllTY.lt Ha xapa.KTe-
PHCTHim napD;HaJil>HHX nepexo,noB B ( !', r,+) peaRUHH Ha JUtP8X 12c n 160. 
BllJIBJieHH pa3JIB'Ili!H B OOOTHOW8Hllll HX OIIHHOBHX ll oeooIIHHOBHX 'l'.aOTett. 
Ilpn paC'l'.eTe .v;e:qq,epeHD;l:18JI1,HWC 08'l'.8HHil 9TH P8MH'll!H He II,POHMHIOTOH B 
npouecce qx>TOpolr,ll;8HIDI 'll' -M830HOB Ha HYKIIOH8, HO OK83HBaDTCJI-iJ8JJ!HHMH 
B nponecce qx>Topo~e:mm Ha n.npe. 
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Pile. I. 

Heynpynrn E2-qx:>~~llU<TOPH .nnH 
I6,II MaB Y.POBHH B I C. To'Ie'l'.lme II 
IllTPHXOBlle ~ - peayJil>TaTH, IIOJiy.:.. 
'l'.eHHHe OOOTBBTCTBeHHO 083 ll OHO
IIOJin30B8HIIBM ypaBHSHIDI HerrpepHBHOC
TH. CIIJIOIII!ille ~HHllll- peay~1,TaT!I, rro
Jiy'!eHHHe B IIOCJie,nHeM ~yqae IIYTSM 
BBe,neHIDI qia.KTopa no,naMemm .f,2 

= 0,45, l1CIIOJll,3j'IOTOH BOJIHOBHe qJYHK
UHH, B3HT!le ll3 pa60T!l: 

Cohen. s. and Kur;ith D. Nucl. Phy"•, 

I965, v. 7J, p. I. 

·3 

Pile. 2 • 

~peHD;HaJI1>HHe oe'IeHll.lI 
I6o ( >I, 7,t) 16 n ( OBH38HHHe COOT.) 
peaKD;HH rrpn 3H8PrHll ,}' - KB8HT8 
IBO MaB. Horr0.111,ayeTCH 11 on:...shell" 

BapHaHT DWIA H BOJIHOBHe WYHK-
ll;l:lll, B3HTH8 lt3 pa60TH: 

Donnelly T.w., Wulecka J.D~ Phys. 

Lett. B, .I972, v.4I, p. 275. 
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Ilpe.n;CK8Slm88TC.li KOHneHTpa~ CM,nepexo.n;oB B COCTOmntll HSOBeK
TOPHOI'O MOHOllOJI:&HOI'O pesoHSHCa B peaimim nepesa,PSI.ItIGI ('.1T-:;'7i'0 ) Ha 

JJ.JU)e 160 (cM. pHc. 3). IlOK888H8 BOSIDJEHOCTI, Hsyqemm Cllll:H-HSOcmmo
B0:11 B8TBH I'HI'8HTCKWC MYJU,TlllIOJII,HHX pesoHSHCOB C llOIDllll>IO (~r,+) peaK
mm. 

Anpo6auru:r'pa60TI-l. 0CHOBHll8 pesyn1,TaTH ,ItHCC8PTSD;Jm .D;OKJia,nHB8JllICI, 
H o6cy,K,nMBCI, Ha ceMHJiapax JIT~ OHffil, Hffif, IDOOI~ Mr.f, ,fflAH, Ha KOH
qiepeHJ:'1!1X no H..I(epHo-qi11sK'lecrom 11ccne.n;oB8HHJIM ( XapI,KOB, 1982 H 
1983 r.), Ha ceccllll OT.n;enemm H..I(epHo:11 lpHSHKH AH CCCP ( MocRBa, 
1982 r.) Ha BcecoJOSHOM ceMHHape no nporpaMMe 8KCll8Pl!MeHTMI,HHX HC
cne.n;oBtum:11 HS MesoHH0:11 1pa6pHKe Hffil AH CCCP (r. 3BeHl1I'Opo.n;, 1983 ;.) , 
Ha Me,iqzyHapo'AffOM coBe!llaHHH no nepcneKTHBaM H,I(epHo:11 qms:ww npH npo
Melltyirol!HHX 8H8PI'WDC (HTaJmJt • TpHeCT. 1983). 

I1VMHK81Jlrn. Ilo pesynI>TaTaM .ItHCC8PTaD;lm orryMHKOBSHO BoceML pa-
6oT • 

06'I>eM pa60TI-l. )lllccePTa~ COCTOHT HS BB8.Il;8HIDI, 'I8THpex rnaB oc
HOBHOI'O co.n;el)lK8Hll.ll, saKJIJO'Iemm H Tpex npwiollteim:11, co.n;epuT 133 cTpa
HHJm M8lllIDIOllHCHOI'O TeKcTa. 22 pncy1rna H 18 TaMH~. EHMHorpa/pH'IeCKHtt 
CllHCOK nHT8paTYPI-l BKJIJO'IaeT 121 H8HM8HOB8HH:ll. 

CO.I(EPJKAHME PAEOTH 

Drana I nocBSlllteHa nocTpoemno aMlIJlllTY'A pacceJIHWI H 1p0Topox;n;eHWI 
llHOHOB Ha aTOMHWC H,I(paX. 

B § l npimo~TCSI 06!llHe CBe.n;emm 06 aMIIJmTY.D;SX (Jf, '.Jf') H ( °'1 Ti) 
peaKD;lll1 Ha CB060'AHUX HYKJIOHax. 

B § 2 HsnaraJOTCSI nonpocu, crutsamme c npeo6pasoBSHHeM aMIIJlllTY
.n;H npH nepexo.n;e HS CHCT8MH neHTpa Maco llHOH-HYMOH B CHCT8MY neHTpa 
MaCC llHOH-H,I(po. B cnyqae (pOTOpo~emm llHOHOB oco6oe BHHMaHHe y.n;eJieHo 
coxpa.Hemno PeJIHTmlHCTCKOtt H K8JllI6poBO'IHOi!: HHB8,PH8HTHOCTH npH ocy
!ll8CTBn8lmH TaKOro nepexo.n;a. 

B § 3 npHBO~CSI 06IJtHe CBe.n;emm o M8To.n;e ll00Tp08HWI aMIJJmTY.n;H 
paocesnnm H (pOTOpoJr,Iteim.R: IIHOHOB HS H,I(paX B paMitaX TOO.PHH MHOI'OKpaT
HHX CTOJIRHOBeHH:11. 

B § 4 aHMHSHpyJOTCSI n.PH6JtmteHHHe no.ttxo.n;H ~ pememm ypam1emtl!:, 
KOTOpHM y.D;Ol!JI8TBOp!DOT 8MIJJIHTY.n;H pacce.llHRII H (pOTOpolt8HWI ImOHOB Ha 
H,I(paX (m.mynLCH08 llPlfMHllt8HH8, llPlf6.nmlreHHe KOI'8peHTHOCTll, MOTO.D; CM
samooc KSHMOB). PaccMaTPHBSeTCSI M8TO,l{ KOKW!t8HHHX B01lII lll)H npe,Il;IIO-
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Pnc. 3. 
• CneKT¥ Bos6y,K,ne.HRII H,I(pa 16 N 

B pea~ 60 (r,-, 1f0
) npH Tn-

= 164 MsB K yrnax BWieTa '.Jr 0 -Me30-
HOB 0 = 5°(a) ll 220 (6). 
CIJJIOIIIHHMll JIIDmJIMll llO.Ka38HH JIHT8HCHB-
HOCTH nepexo.n;on B COCTOJIHWI K30B8K
TO!)HOI'O MOHOllOJII,HOI'O pesOHSHca. 
B) - pa3HOCTI, ,l{ll(p(p8pelII.J;IIMI,HHX 

" ' i 0 0 0 -·"t :i l ;- Ce'Iemtl!: npH = 22 n 5 • Hc-,Zi, 1;_ s 

-•" ~ llOJII,3yroTCSI BOJIHOBI-le ~ pa60TH: 
_,.. Eramzhyan R.A. et al. Nucl. Phys. 

,s 20 25 " ,s •• E"(M,e) A, 1977,v.290, p. 294. 
nolltemm o ,noMIDmpymteM BMa,Ite 81pqieKTOB nepepacceJIHWI ImoHoB Ha anep-
reTl!'Iecxo:11 llOB8,PXHOCTH ( "on shell" B8Plf8HT DWIA ) • 

B rnane 2 Ha n~pe HSOBeKTOPHHX nepexo,noB B HH3KOJiellt8IJtlie coc
Tomm.st H,I(ep 12c ll l O paccMaTPlfBWOTCH Bonpocu, CB!ISaHHHe C ll3l!JI8'i8-
HK8M HH(pOpl.!BD;HH O pasmrx: TIDISX H,I(ep.HHX nepeXO'AffHX IJJIOTHOCTeit 113 aHa
nHSa (e,e') pea~, a TaKllte nponeoca pa,ItHa~oHHoro saxnaTa llllOHOB. 

B § l npKBO~CSI CBe,1{8.HRII 06 KCilOJII,SyeMHX H,I(ep.HHX nepeXO'AffHX 
ITJIOTHOCTJiX, llOJIY'Iemme liaK B .PaMK8X MHOI'O'IaCTH'!HOit M0,1{8Jill 060JIO'I8K 
co CMennmrum:eM KOH<plll'Ypa~it, Trut lI C llOMOIItI,Xl qJ8HOM8HOJIOI'lN8CKHX M0,1{8-
nett ( CllMM8TPlf30BaHHOtt qiepMH~llJIOTHOCTII H 060611teHHott MO,l{eJill Xem,m}. 

B § 2 B .PaMK8X m.mynLCHOro npn6.nmlte.HRII aHWIH3HpyroTCSI pesynLTSTH 
pac'IeToB npo,nOJILHoro Fr.. H nonepe'Ilioro FT 1p0pM.paKTOpoB .IPIII 

o+-:r+c E,. = 15,II MsB) H 0~2+c E" = I6,II MsB) H30B8KTOpHHX 
ne pexo,noB B JJ.lUl8 12c. 

B §3 C llCllonl>30BalnteJA ypaBH8HWI H8Ilp8plilll!OCTl1 JJ,1IH. H,I(8pHoro 8Jl8KTPO
MaI'Hl1THOro TOKa llOJIY'I8H HOBHH mm onepaTopa M8KTPH'Iecxoro nepexo.n;a,c 
llOMOllll>IO KOToporo y,I(a8TCSI O,ltHOB!)8MeHHO BOCllpoK3BeOTH Fz..2. H F,-2. ,IPIII 

0-t_,.2+ ( E"= I6,lIMsB)nopexo.na B H,lij)O 12c. PaCOlIHTaHH 8Jl8KTpoMarHHT
HH8 'POPMpl:lKTOPH ,IPIII ll3DB8KTOPHHX nepeXO,l{OB B COOTOJDDUI J~ = r, 
2-, 3-T = 1 ( e z. I2 MsB) H,I(pa lGo. !IOK83aHO, 'ITO pe 3YnI>TaTH pac'IeTOB 

J ' 

B MHKpoCKOill!'l8CKOM no.ttxo.ne ll B 06o611teHHofl MO,l{eJIH Xem.Ma pa3JIK'I8DTCSI 
CJllt8CTBeHHO. 

B § 4 llli(pO~ O H,I(8l)HHX nepexo)tHHX IJJIO'l'HOCTJDC, K3BJI8'IeHH8Jl 
ns aHwmsa ( e, e') ,nammx, npoB8PfI8'1'CSI Ha npm,repe nccne,noBaHKR: npo
~ecca pa.n;RaIUioHHoro 3axBaTa IIHOHOB O M830aTOMHUX: op6ll'l'. 
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B rJiaBe 3 paccMaTplIBaJOTCSI ~uecc~ paccemm.a: H qx>TopoJK,ll;eHWI sa
pmKeHHHX JilIOHOB Ha JUU)ax I2c H 0. 

B § I 8H8Jm3HPY8TCSI yrrpy:roe paccemme IIHOHOB B o6JiaCTH B036YJl(,l:te-
HWI ~33- ,P83OH8HCa. IIOita38HO, "ITO *KTll CBfI3H ItaHaJIOB ~. a 
B o6JiacTR MM1lX yrJIOB B ,nHqxlJepeHIJ;1IaJ11,HllX ce"iemmx: ,Il;OMmmPYJOT BRJ!a.n;H 
rrepepaccemm.a: IIHOHOB Ha 8HepreTlfli8C.l«>il IIOBepxJIOCTH. 

B § 2 paccMaTpHBaeTCSI Heyrrpy:roe pacce.mme Im:OHOB Ha JOU)8 I2c 
c nepexo,n:aMll. B COCTO.lllili.fl J'lr = :r+, 2+ ( E" = IS, II I I6 1 II MaB) • ne
MOHCTPHPY8TCSI ClL7ILHa.fl tzyBCTBllTMLHOCTL K BU6opy si;,n:epHUX rrepeXO,ItHHX 
ITJIOTHOCTell. PesyJILTaTu, IIOJIY'ISHHlle B paMRaX MeTo,n:a HC.Kal!t8HHHX BOJIH H 
ee "on-shell" BapllaHTa, cpaBHHBWDTCSI C 8KCII8pnMeHTaJILHUMll ,n:aHHmm. 
UcMe.n;oBaHo BIIIDlliHe cBJisn ItaHWIOB Ha Bos6YJ!(,l:teHne ~( E" = I6 ,II MaB) 
ypoBH.fl. 

D § 3 paccMaTp:imaeTC.fl rrpouecc qx>TOpollt,n:8HWI 'IT~ -M83OHOB Ha smpe 
I 6o c nepexo.n:oM B rpyrrrry cBJisaHHllX cocTo.mmn ,n:oqepHero smpa I6N 
MCM8.IJYIOTCSI aqxileKTll MHOroKpaTHOro rrepepaccemnm rmoHa, <pepMlI - ,n:BIDKe
llltJI HYKIIOHOB B smpe H tzyBCTBHTMLHOCTL K BU6opy smepHUX nepexo,ItHHX 
ITJIOTHOCTeil. IIOita38Ha neo6XO,nl!MOCTL yqeTa PM.f!TRBJICTC.KIDC norrpaBOK rrpn 
OilllCaHllll rrpouecca qx:>TOpolK,ll;eHWI IIHOHOB B o6JiacTJI D036ylK,l];eHWI .633 -

- pesoHaHca. 
B § 4 8HaJ!ll3llPY8TCSI rrpouecc qJOTOpolK,ll;eHWI 1i -M83OHOB )VIJI rrepe

xo,n:oB B cocToJIIIItJI J,r = :r+, 2+( E .. = I5,II, I6 1 II MaB). HcMe
.n:yeTCSI tzyllCTBHTMLHOCTL K BH6opy smepHUX rrepexo,ItHHX IIJIOTHOCTeil lI aj)
qeKTll cxo.n:a IlllOHa C 8HepreTH1Iec.1«>ll llOB8pxJIOCTH. 

DlaBa 4 IIOCBro118Ha BOIIpocaM llCM8,Il;OB8HWI MeMeHTapIWX llMllJIHTY.n: ll 
I'.l:U'aHTCKllX r.\YJlLTllllMLIWX p03OH8HCOB C IIOMOIIU,10 ( 't!, '.Tr) ll ( Jr, rr') -peaK
IJ;llil Ha aTOMHHX smpax. 

B § I llCMe.n:yeTCSI saBHCHMOCTL rrapil;llaJILIWX xapaKTepJICTHK ( 't!, rit) 
peaKIJ;llll Ha smpe OT BU6opa llMllJIHTY.D; rrpouecca Ha CB06O,n:HOM HYRJIOHe. 

B §, 2 ,n;eMOHCTPllPY8TCSI B03MOJKHOCTL KOHUSHTpail;llll ClL7I rrepexo,n:OB 
B COCTOJII!Wl: ll3OB8KTOpHoro MOHOIIMLHOro pesoHaHCa B peaKIJ;IIll rrepesapsm
KlI IIHOHOB ( 'Jf-, r,- 0 ) Ha smpe I 6o. 

B § 3 llOita3aHa B03MOlltHOCTL HCIIML3OBaHWI ( 't!, 'ii+) peaKil;llll KaK 
HHCTPYM8HTa )VIJI H3YtJ:8HWI CrmH-H3OCrmHOBOll BeTBH I'HraHTCKHX r.\YJILTH
IIMLHUX pe3OH8HCOB. 

B sa19D9"i8lllm H3JIOX8Hll OCHOBHlle pesyJILTaTll ,nHccepramm. 

B rrp:wrOllteHMX ,n;aHU qJOP!.\YJil:l, Heo6XO,n:m.!ll8 NI.II 8Ha.,p!3a ( .l", 'Jf) 
H ('.Tf,'.Tr') pearumtt. 

B rrpwrOllteHHH A IIpHBe,n:eHU JlllHlle BllpallteHWt NI.II 8HaJm3a qx:>TopolK,ll;e-

lili.fl IillOHOB Ha CBO6O.n;HUX HyK}IOHax. 
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B IIPWIOllteHHH B rrpJIBe,n;eHa H8.l«>B8Pll8HTHM (,n:ByxKOMIIOH8HTHaJI) 
38IIllCL pMHTRBHCTCKII•ll KaJIH6poBO"iHO .. HHBapHaHTHOtt a.MIIJmTY.n:H qJOTOpollt
,n;emm IIHOHOB. ' 

B rrp:wroxeHHH B IIpJIBO.wtTCJI JIBHUe Bllpallt8HWI NI.II rrapll;llaJILHHX aM

IIJIHTY.n: ( 'Jf, 'JT ') H ( t /TI') peaKil;lltt H.a smpax 

OCHOBHiiE PE3YJThTATil I IIPE.UCTABIDIEM!:lE K 3AllllITE 

I. Paspa6OT8H qiopMBJIH3M NI.II OllHCBmm rrpouecca qx>TOpolK,ll;8HWI rm
OHOB Ha smpax B HMIIYJILCHOM rrpe,n:CT8B/l8HlIH, .l«>TOpllil y,n;oB7I8TBOpil8T Tpe-
6oBammM peJIJITHBHCTCKOil H ItaJIH6poBO"iHOil HHBapHaHTHOCTH. 

2. BWIBJleHa Cmll,Ha.fl tzyBCTBHTeJILHOCTL (Ti,'JT') H ( ,, 'rr) peaKIJ;llii K 
mco.n;Hott HHqiopMamm o CTPYKTYP8 smpa. IIoKasaHo, "iTO pacxOlK,ll;eHne pe
synTaToB, rrMyqemwx: c pasHW.m .n:orrycTHMllMlI smepHHMH rrepex:o.n;HHMK 
IIJIOTHOCTJIMII,MOryT BO MHOro pas rrpeBOCXO.n;HTL aqxlJeKTH, CBSI38HHH8 C 
C pa3Jlli'll!HM OilllCaHll8M M8X8Hll3MOB 3TllX peamµrn. 

3. Ha OCHOB8 ypaBH8Hll.fl HerrpepllBHOCTll B (e,e') peaKIJ;llll Ha smpe 
I2c O.n;HOB,P8MeHHO OllHCaHll rrpo,n;OJILHlili n rrorrepe'll!wi qiopMpaKTOpll NI.II 

nsoBeKTopHoro nepexo.n:a o+ - 2+ ( E" = I6,II MaB) B nm:poKo:11 o6Jiacm 
rrepe,n:aHHoro sm.:PYHMIIYJILca. IIMyqeHHHe rrepexo.n;HUe IIJIOTHOCTH rrosBM.fl
lOT YCTpaHllTL CYlll8CTBOBaBUJHe paHee pacxolK,ll;eHWI M8JK,ll;Y reopneil ll 3KCII8-
pl!MeHTOM B ('i, 'ff) n (p,n) - peaKIJ;II.flX, a TaIOKe B rrpouecce pa,nH~OH
Horo 3ax:BaTa IIHOHOB C M83OaTOMHHX op6HT. 

4. IlpH 8Ha7m38 DWIA -IIO,ItXo.n:a o6Hapy,KeH *KT ,n:oMl:l:HnpoBa-
mm "on-shell" pacrrpocTpaHemm rmoHoB B smpe. IIpe,wxaraeTCJI 

"on-shell" BapRaHT DWIA NI.II OIIllCaHWI Heyrrpy:roro pacceJIIruJI ll 

qx>TOpolK,ll;eHHJI IIHOHOB Ha smpax. 
5. BWIBJleHll pa3JIH'IRII B COOTHomemm CrmHOB!iX H 6eccnnHOBllX qac

Teit B pasIWX BaPllaHTax M8MeHTapHUX aMWllITY.D; rrpouecca qx:>TOpolK,ll;8Hll.fl 
IIHOHOB. IIOita3aHO, "ITO 3TH pa3Jllllmll CYlll8CTB8HHO IIpoJIBJL'I!OTCJI IIpR HCMe-
,n:oBalllm ~apil;llaJILHHX rrepexo,n;oB B ( 't, r,) peaKIJ;llll Ha smpe. -

6. IIOKa38Ha B03MOlKHOCTL .l«>HIJ,eHTpamm CM nepexo,n:oB B COCTOJIHIDI 
H3OBeKTO¥HOI'O MOHOllOJILHOI'O p83OHaHCa B peaKD;lm rrepesapsmKH (11-, 11'0 ) 

Ha smpe 60 • -

7. B Myqae qJOTOpolK,ll;8HWI 38pmK8HHllX IIllOHOB IIOKa3aHa BO3MOJKHOCTL 
Bll,n:MBHWI pe3OHaHCOB, cqiopMl:l:poBaHHHX nepexo,n:aMH C rrepeBopoTOM CllH-
Ha, a TaKllte nepexo,n;oB Ha ypoBeHL J,.. = 4-. T = I. 
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