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06mM xapaRTeOllCTllRa pa60TH 

ARcyannHocu rrpo6neMH. B Hacroomee :epeMll :ece 6onnwrui MHTe
pec rrpno6peraer ns~eime npouecco:e :esanMo.n;eHCTBRR: aneMeHTapHHX 
qaCTllU 't-RBaHTOB, SJieRTpOHOB, MDOHOE, IlHOHOB, HyRJIOHOB H T • .n;.) 
C aTOMHHMll H.JJ:paMH llpll npoMexyroqHHX 8HeprllRX. Cpe,n;ll MHOroqucneH
HHX rrpouecco:e raRoro TMna :euneJIR:eTM crreUHrpnqecRrui Rnacc, R Ro
ropoMY OTHOMTM peaRUHH Heynpyroro paccemnm SJieRTpOHOE C aHep
ruefi no IOO-IfD MaB, sax:ear MDOHOB, pa.IUlB.UllOHHHii sax:ear Ill!OHOB, 
peaRUHll <POTO- H aneRTpopo:ir,neHHR: llHOHOB l'I T.,n. SneMeHTapH!le aRTH 
B 8Tl'!X peaRlll'!JIX nocTaToqHo xopomo :e:syqeH!l, noaTOMY TaRl'!e npo
ueccu MOllHO l'!CllOJII,30EaTD l{JIR: ll~8Hl'IR smepHofi CTp:yRTypH. 

Bo :ecex nepeql'!cJieHHHX npoueccax :e pesym.TaTe :esaHMo,neficTBHH 
C Ha)leTall!lett qacTHUefi smpo nepeXOl{llT npeHMY!Jl8CTE8HHO B Bos6yx
neHHoe cocromme. Ilpl'lqeM, rJiaBH!lM o6pasoM, nepexonu H.IJYT B 06-
JiaCTD JIORanl'!3aul'lll RO)l]leRTllEH!lX COCTORHrui H.JJ:ep, ~OpMl'lpYJlllllX rn
raHTCRl'lfi pesoHaHc. TeM caMHM :eo :ecex nepeqncJieHHHx npoueccax 
:eall!Hyll poJ1D nonl!Ho nrpaTD :i!os6y:ir,neHHe rnraHTCRoro pesOHaHca. 

OrrncaHHe ROJlJieRrHEH!lX COCTClffitmt Jientl'!X smep 06.llqHo 6asnpy
eTCR Ha MO.UeJm o6oJioqeR. Ilpll 8TOM l{JIR: ~OpMHpOBaHl'!H ROJIJieRTllEH!lX 
COCTORHrui HcnonsyeTCR Ha6op 6a3llCH!lX qacTl'!qHo-nupoqH.llX COCTM
Hrui. EcJIH orpaHHqHTDCR TaRllM OIIl'!CaHlleM, T.e. OTRasauM OT yqera 
6oJiee CJIOllHOtt npl'lponu OCHOEHoro COCTO!IHIDI l'I COCTOSilirui rBraHTCRO
ro pe30HaHCa, TO npOBCXOl{llT CHJIDHM RO~eHTpa.uru:r CBJI nepexono:e 
Ha H8CROJIJ,RHX COCTMHMX, ll TaRBM o6pa30M reopmr CTaJIRllEaeTM C 
npo6JI8MOtt pa36poca ROJ11IeRTllEH!lX COCTMHl'!fi. B nefiCTEBTeJII,HDCTll 
lite cynepnD3BUHR npocrefimBX qacT}!qHO-,UHpoqH!lX eh -RO$rypax:u!! 
COCTaEJIR:eT nl'!WD RapRac rHraHTCRoro pesOHaHca. BaZHott qepro:I! 8Tl'IX 
RDH(PI!rypaulltt srnJIR:eTM l'IX sauenJieHHe sa 6oJiee cJiol!HHe, TBna 2p2h 
ll T .l{. 

Bonpoc sauenJieHM qacrHqHo-nupoqH!lx ROH(PI!rypaulltt sa 6onee 
cnomme E Hacromnee BpeMSI SIBJIR:eTM Ol{HHM H3 ca.MHX aRTyaJII,HHX B 
smepHoff (PR31lRe. Ees ~era pas6poca cocrrunmfi rnraHTCRoro peso-

0Ci1,C,';7 --·: .:: ti:.m:'.!t:-;ryr I 
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HaHca He npe.ncTaBJlfl:eTCSI BOSMOl!HSM KOJIH'C!eCTBeHHoe OIIHcrurae npo
ueccoB. 

YcnelDHOe IIO,IlTBepm,n:eHHe KOm:temm:e O peSOHaHCHOM Me:xrumsMe 
norJIOIDBHllfI MDOHOB aTOMHHMH JI,ItpaMH IIOCTaBHJIO :eonpoc O npHpo.ne 
Bos6ym,n:eHHJI H pacna,ua JI,Itepaon cucreMU H B .npyrHx npoueccax, n.ny
mzx B aTOMH!l'X .1I,ItpaX npn npoMeJE;YTO'C!HHX 8Heprrurx, B qacTHOCTH,:e 
(JC-, { )-rrpouecce. B HaCTOHil!ee EpeM!I aror :eorrpoc crruto:enrcsr Bee 
6oJiee EalEHHM Hero HCMB,IlOBaHHe 88CJJYlll'.IEaeT IlPliCTaRl>HOro BHHMa
HllfI. 

Haltoaeu, Ontp!lTHe HeftTpaRDHUX TOKOB BU.Ill!HHYJIO Ha nepe~tt 
IlZlllli rrpo6JieMY orrpe.neJieHllfI HX crpyxrypg. 3ror :eonpoc :e aacramnee 
:epeM!I npH06peraeT :ece 6onmyJl aKTY8RDHOCTl, :e CER8H C BBO.I(OM :e 
.nettcTBne M880HHSX ifa6pHR. 

0CHOEHM U8Jil> pa60TU. IlOCTpOHTl> JI,ItepHYJ) MO.Il6Jil> C Y'C!6TOM 
BUClIIHX :eos6ym,n:eHHtt :e ipymcurull OCHOBHoro ll E086yx.neHHHX COCTOJIHHZ. 
Ilpo:eepHn ary Mo.nen Ha xopomo HsyqeHHOM rrpouecce ( ,,-, ~ ) , a 
sareM npHMeHHTL ee .IlJlfl: :esyqeHPI.R: npoueccoB ( ft-, { ) H ( V , Y' ) • 
Iloxasari:,, 'CITO :eos6ym,n:emrn rHraHrcxoro pesoHaaca B ( Jl, -, f )-npo
uecce nrpaeT onpe,Il8Jlfl:DllYll ponL,H E CBeTe 8Toro rsCCMOTp8Tl, OCHOB
HH8 saKoHoMepHoCTH pacmerrJiemm JI,Itpa :e npouecce 60 (![~ 0 ) H 
npeMOlmTl, paSJm'C!HHe 8KCnepHM8HTU ,IlJill .neranaott npoBepKH BU,lll!H
HyTOtt KOHI:t8Il!lBll. neranl>HO HCCJI8.I(OBaTl, npouecc HettTpHHHoro BOs6y~
.nemm H,Ilpa 160 c uenll orrpe.neJieHM CTPYKTY.PH H8llTpaR1,Horo a.npoH
Horo roxa. 

HayqHaH HOBHSHa H rrpaxruqecKM qeHHOCTl>. B .IJaHHOff ,IlHCCepTauHH 
KOm:tenuHH O pesOHaHCHOM MexrumsMe B086yll,IteHHH JI,ItepHOi CHCTBMl:l npH
MeHHeTCSI K paa~HUM rrpoueccaM, ll.JJYmHM rrpn IIpOM8JE;Y'TO'C!HHX 8HeprHHX. 

BnepBUe nocrpoeHH JI,ItepHHe BOJIHOBUe qJJHKtmH, yqHTHBamme IlOJI
Hml JJiw -6aanc .IlJill !pyHRUlili OCHOBHoro COCTOl!HRll H BOS6ym,neHd 
noJioureJil>Hoff 'C!BTHOCTH, a TaKz.e .noBonl>HO mHpoxd 5hw-6asuc JIJUI 

Bos6ym,n:eHHHX cocrOHHJtlt orpnuarenHott 'C!eTHOCTH R:.npa 16 N-
B paMKax TaKOtt fI.Il8pHott MO,IlBJIH EII8PBH8 npoBO,IlHTCSI COBM8CTHOe 

HCCJI8.IlOBaira8 IlpOU8CCOB V"~ ~), ( 1l-, d) H ( Y, y') Ha JI,Itpe ISO. 
YCTaHOBJieHa TeCHafI CBfISL ll rny60KM aHaJIOrHR: M8ll!JlY paaJm'C!HHMH 
npoueccaMn, ll.llYJllHMH B aTOMHHX fI.I(pax rrpn IIPOM6JE;Y'TO'C!HHX 8HeprnHX. 

Ilo.npo6HO llCCJI8,IlOEaH npouecc HeffTpHHHOro B086ym,n:eHHH R:,Ilpa 
160. Ilpe,IlROXeHH axcnepHM8HTU J1JUI onpe.neJieHllfI CTPYKTYJ»l HeffTpaJIL
Horo a.npoHHoro ToKa. 
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Ilpe,IlROllteHH 8KCnepHM8HTH ]1JUI BC8CTOpoHHefl rrpOBepKH KOm:ten
tmll O pesOH!l.HCHOM M8X8Hll8M8 BOs6ylB,lleHllfI JI,Itpa B npouecce ( Jl -. j) • 
IlpOB8,Il8H MllKpOCKOIIH'C!8CKd aH8Jm8 pOJIH RBa.npyIIOJil,HOff B8TBll B03-
6ylB,ll8HllfI. BnepBH8 IlOJiyqllJia CB08 06'b!ICH8Hll8 HH8R08HepremqecRM 
'C!aCTl, b -Cil8RTpa. :8MeCT8 C 8THM IIOHBHJiaCl, BOSMOl!HOCTl> OilHCaTl:i 
BliCOK08HepreTH'C!8CRyD 'C!aCTl, HellrpoHHoro Cil8RTpa. 

Anpo6agru:r pa6oru. PesyJI1,raru .I(Hccepratm:e .noRJia.nUBaJIHCl> :e 
o6cyl!,m3.JIHCL Ha C8MllHapax ]a6oparopllll reopeTH'C!eCROtt @!SllRll OIDilI, 
IIIBettuapcxott MesoHHott ifa6pHRH (CMH), UEPHa, Ha CeccHH Or.neJieHHR: 
H,Il8pHo:ll g>H8HRH AH CCCP (I9?6 r.), Ha YIT-on Mell!JlYH8pO,IlHO:ll ROH(pe
pe'HtmH no qmsHKe Bucox:ex aHepr:en :e CTPYKTYPe JI,Itpa (Ullp:ex, I9?? r.), 
Ha ]OMOHOCOBCRllX 'C!T6HPI.R:X B MI'Y (I9?8 r.), a TaRllte Ha XXYil-oM 
(TamxeHr, I9?? r.) H XXYIII-oM (AJIMa-Ara, I9?8 r.) BcecomHHx coBe
maHllfIX no fI.Il6PHO:ll cneRTpOCROilHH H crpyxrype H,Ilpa H Ha Mell,ey'Hapo.n
H0:11 ~ororrBoHHott ROH(pep6HUHH B Tpoe (CIIIA, mrar Hi:,10-Uopx, I9?8 r.). 

Ily6JIHRayHH. no peSYJILTaTaM ,IlllCcepratmH ony6JIHROBaHo BOC6Ml, 
pa6or. 

06'1>6M pa6om. ,llHccepTatmf! COCTOHT HS BB8,Il6HHR:, IIa:TH rJI.a:e 
OCHOBHOro co.nepEa.HHR:, 88KJIIJ'C!6HM :e Tpex IlpHJIOllteHHft, co.nepur I4I 
CTpaHHIIY MamHHOilHCHOro TeRcra, I9 pHCyaROB, 23 ra6JIHUH :e 6H6JIHO

rpagill'C!8CKMll CilliCOK JIHTepaTypu HS !08 Ha8BaHHH. 

Conepzrurne pa60TU 

BBeneHue co.nepur RpaTRoe o6cyE,IteHHe npo6JieMU :esaHMo.nettcr
BHJI 8JieMeHrapHHX 'C!acr:eu C JI,ItpaMH npH npoMeJE;YTO'C!HHX 8H8prHR:X. 
06cy-.u,aercsr H806XO.I(HMOCT1, yCJIOZH8HllfI fI.Il8pHOfl-MO,Il8JIH. Ol>OPMYJIHPO
BaHH OCHOBHHe :eorrpocu, paccMaTpHBaeMUe B ,IlllCC8pTauHH. KpaTRO 
HSJIO.'leHO co.nepmHHe ,IlHCCepTatmH. 

B nepBoll rm:ee paCCMOTpeHH pa8JIH'C!HH8 npH6JIH&8HRR: .IlJlfl: H,Il8pHHX 
BOJIHOBUX q,ymmd. CHa'C!aJI.a paCCMaTPHBaeTCSI npocre:lllll8H MO.I(eJil, co 
CM8mHBaHH8M 'C!aCTH'C!HO-,IlHpO'C!HUX ROHqmrypaud. 3areM CTpOHTCSI MO
,IleJIL, yqHTUBannafI BRJia,Il :eucwnx ROHqmrypaud B IlOJIHOM 1,"t,w -6a:mce 
JIJUI WHKtUm ocHo:eHoro cocTOR:HllfI, r.e. Y't!Hm:eannrur Bee J.pth -
ROH~Hrypatmn. H, HaROHeq, CTPOHTCSI MO.Il8Jil,,yqllTHBaJJillall :eucmne 
B086y&.neHHR: RaR B OCHOBHOM, TaK H B B086yll,IteHHHX COCTOliHl!liX fI.I(pa. 
IlocrpoeHH qJJHKUHll OCHOBHoro COCTOR:HllfI .II,Itpa 160, B086yx,IteHHHX 
COCTOR:Hllff Hlij)a 16N c16o) c yqeTOM tpth -ROHqJHrypatmff :a COCTOR:
Hd .I(O'C!8pHero fI.Ilpa 15 N c15o) c yqeTOM lflh -KOl[WHrypau:ml:. 
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IlocTpOeHa IlOJ!HaJI CllCTeMa BOJIHOBUX cpyHRUm! IlOJIOlllllTeJibHOtt 
tJeTHOCTll B o6JiaCTll 2Tiw -Dos6yllt,IteHBtt • T.e. y,:JBTUBru:lTCJI Bee, 
.2pth-KoHqinrypamm. CncreMa cpyHRUBtt orpnuaTeJioHott tJeTHOCTH n~cT
poetta B orpamitJeHHDM, HO .nocrarotJHo mnpoKoM 3'tw -6asnce. 3rn 
q,yHKUHH ncnoJioSYJOTCJI D nocJie,nyJOlllllx rnaBax .nnccepTaunn npn pactJeTe 
KDHKperm1x npoueccoB. 

Bo Bropott rnaBe D paMKax no.nxo.na, ocHoBaHHoro Ha KOHUenunn 
0 pe30HaHCHOM MexaHnsMe BOS6yllt,IteHHJI H,npa, npOBO.IU!TCJI HCCJie,noBaHBe 
npouecca norJiomeHHJI MDOHa H,npoM 160, 

B §2 paccMa.TpnBaJOTCJI napunMoHUe nepexo.nu D npouecce 
( .f-, ~). PacctJHTaHll napunaHDHUe CKOPOCTH saxBaTa C nepexo.noM ,D 
cBJISaHHUe cocTOJIHHJI JI,npa 16N, cKopocrn saXBara c Bos6yllt,IteHneM 
tta.nnoporoEHx lpoDHett H,npa I6 N , a ramr.e noJIHaJI cKopocn sanara 
MIOOHa JI.ztpOM I o. B paMKaX pa3HHtJHUX npB6HHlKeHHtt .ItJilI JI,nePHUX BOJI
HOBl,IX qJyHKUBtt, pacCMOTpemmx D r.na.De I, npOaHaJIH3HpODaHa pMb 
SI,nepHott CTpyKryp1,1 B npouecce 160 ( ;i-, 11). IlpOBO,nHTCJI cpaBHeHHe 
C ::rncnepnMeHTOM B C pe3YJibTaTaMB .npyrnx pactJeTOB. Ha OCHOBe Trurnro 
cpaBHeHHJI JJ.)I!I ,naJioHeffmnx ncc~e,noBaHHtt npe,n;raraeTcJI ncnoJI1,sonar1, 
nocTpOeHHYID B r.naBe I MO.zteJio, YtJHTHBaxxeyJ) BKJia.It BHCIDHX KOH<pnry
pauntt KaK B q,yHKUHH OCHOBHOro, TaK l1 E cpyHRUMX B036yllt,IteHHUX 
COCTOJIHHfi JI.ztpa. 

Ha OCHOBe STOtt MO.zteJIH D §3 pacctJHTaHll IlOJIHUtt 11 napUHaJioHUe 
HettTpOHHl,le cneKTpu B Cf-, ~ )-nponecce, JJ.rur cpaBHemm Te lite 
pesyJ!bTar1,1 pacctJnruBaIDTCJI D npocrettmett Mo,neJIH co cMemnBaHHeM 
tJaCTHtJHO-ltl,lpO~H!lX KOH<pnrypauntt. 

B §4 IlpliDO,nflTCJI RpaTKBe Bl,IBO.ltl,I, 
OcHOBHUM MOMeHTOM npone,neHHoro B .ItaHHOtt rJiaBe nccJie.ztOBaHHJI 

JIBJIJieTCJI npoBepKa npe,n.naraeMott B rJiaBe I YCJIOJKHeHHott JI.ztepHOtt 
Mo.zteJIH c ueJioD ,naJibHettmero ee· npHMeHeHIDI npn nsytJeHnn ,npyrnx npo
ueoooB, 

B rper1,ett rJiaBe paocMoTpenu npo6JieMH, CBJisaHHUe c npOJIBJie
nneM HettTpaJibHUX TOKOB. 

B §I HCCJie.ItYJOTCJI HettTp.,!HHU~ B036yll!,ll;eHHJI JI.ztpa 160 C ueJiblO 
onpe.neJieimJI orpyKrypu HettTpaHDnoro a,npoHHoro TORa, 

0TKpHTBe HettTpaJibruJX TOKOB BU.ItBllHYJIO Ha nepe,nHHtt IlJiaH npo6-
JieMY onpe.neJieHHJI BX CTPYKTYPH, B HaCTOJIIIlee BpeM!I, B CEJISB C EBO
.ItOM B .nettcTBBe MeSOHiillX qa6pnK, CTaHOBJITCJI BOSMOlKHUMH Heo6XO,IU!Mh!e 
.ItJilI aroro aKonepnMeHTl,I a 06.na.crn npoMell\Y'TDtJHUX aneprntt. 
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B nyHKT8 I KpaTKO BSJiaraJOTCJI pasJIHtJHUe Teopnn, 06'1,JICHJI!lllHe 
6e3MIDOHHOe HettTpHHHOe-pacceJIHne. 

B nyHKTe 2 OilllCHBaeTCJI Han6oJiee nonyMpHaJI MO.zteJ!b BailH6epra
Cana.Ma JJ.)I!I HettTpaJIDHOro· a,npOHHOro TOKa. BBO,IVITCJI_pa3JIHtJHUe Ha6opu 
KOHCTaHT JlJIII H30CKaMpHott ll H30B8KTOpHott OOOTaBJI!IDIIHX TOKa, H 
eoJIH E MO.zteJIH BailH6epra HSOCKaJI!IpHaJI raMOB-TeJIJiepOBCKaJI KOMilOHeH
Ta OTCYTCTBY8T: 1:1 == 0 • TO D npe,ItJiaraeMlJX MO.zteJIJIX a) n 6) ltJllI 

HSOCKaJIJipHOH COCTaBJJJlll!leH TORa B .IU!CCepTaunn paccMaTpHBaIDTCJI'.ztBa 
KpaHHllX CJJY'laJI: a) /:r == j H 6) /G~ == 0 • Ilpe.nJiaraeMlJe_ a 0 
.ItaHHOM naparpa~ SKcnepHMeHTH TIOSBOJIJIT onpe.neJIHTo BeJIHtJHHY /Gr 
a sHatJHT,sao,nHo nponepnTo Teopnro BailH6epra-Ca.na.Ma. 

B nyHKTe 3 paccMa.TpHBaJOTCJI napUHaHDHUe nepexoltl,I B JI,npe 160 
B npouecce Heynpyroro ~cceJIHHJI HettTpnHo, 

BUJIBJI8Ha BOSMOlllHOCTo ll3BJI8tJeHHJI KatJeOTDeHHOtt llHqJOpMaunn 0 
HaJilltJHll raMOD-Tenneponc1rntt KOMilOHeHTl,I HettTpaJibHOro TOKa npn nsy
tJeHBH nap[lllaJioHl,IX nepexo.non Ha ypoDHH, JieJEaume HHJKe nopora ncnyc
KaHHJI HYKJIDHOD, B H3BJietJeHHJI KOJIHtJeCTB8HHOtt llHqJOpMaunn O BeJIHtJHHe 
/~r ns cetJeHM nos6yllt,IteHwr J-. = 0-, -T-:=: 0 , E ,. =IO, 95 MaB 

ypoBHJI H,npa 160 nJIH noJIHoro cetJeHHJI nos6yllt,IteHHJI no.nnoporoBux cooTo
JIHHtt. 

IloKasaHo, 'ITO cpaBHeHne noJIHoro cetJeHHJI Bos6ylB.nemur H,npa OT 
paOOe!IHHJI HettTpHHO C IlOJIHl,IM cetJeHHeM B036yllt,IteHHJI OT aHTHHettTpHHO MO

llf.eT ,naTo DOSMOlllHOCTo.Ollpe.neJUJTn 3HatJeHne HSOBeKTOpHott qiepMH-KOM
noHeHTl,I HettTpaJI:bHOro TOKa { F • 

CoOTOJIHHJI KaK ll300KaMpHoro, TaR H HSOBeRTOpHoro rnraHTCRoro 
pesoHaHca, Eos6ylB.neHHue B npoueoce Heynpyroro pacceJIHHJI HettTpnHo 
HJIH aHTHHeHTpllHO, pacna,naIDTCJI np8HMYJlleCTDeHHO nyTeM ncnycKaHHJI 
npOTOHOB B HettTpOHOB, 1-IyRJIOHU, llCllYllleHHUe B pesyJioTaTe pacna.na 
TaRHX COCTOJIHBH, MOryT BHSHBaTo pasJIHtJHUe BTOpHtJHUe peaKUHB, 
R0Top1,1e MoryT nMBTnpoBaTo nsy,:JaeMlJtt npouecc. JJ.rur Toro, tJT061,1 oue
HHTo DOSMOJKHHn ~OH OT TaKRX co6uTntt, He06XO.ItHMO paCCtJRTaTo cneKTp& 
paonamrnx tJaCTHU, Il08TOMY D llYHKTe 4 npHDO,IVITCJI pacctJHTamrue 
oneRTpU HYKnOHOB OT pacna.na COCTOJIHHtt R30CKaJI!IpHoro B B30DeRTOpHO
ro rnraHTCKoro pesoHaHca. 

H HaKOHeu, B nyHKTe 5 npBBO,IUiTCJI KpaTKHe Dl,IBO,n!l K §I. 
B §2 npono,nnTcJI one~Ka cnnra ypoBHett D MesoaToMax sa otJeT 

IlOMpR3aUHR BaKyyMa, o6yCJIOBJieHHOfi HettTpaJibHUMR TOKaMn. IloKaSaHO, 
'ITO pono aqqieKTOB, o6yCJIOBJieHHl,IX HettTpaJI:bHUMH TOKaMH, B Me30aTOM
HUX nepexo.nax npeHe6pelRRMO MaJia. 
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B qeTEepTofi r.naEe paccMaTpHEaIDTCR ajq>eKTH HecoxpruteIDUI 
qeTHOCTH B c.na6ux HyKJIOH-HyKJIOHHHX B3Bl™OneficTBIDIX. PaccqnraHa 
unpeyJmpmm rroM~nsarum y -KBaHTa P , ns.nyqaeMoro HerroMpH-
30Ba.HH!lM HnpoM 1 5L 1,1,. BuHBneHa po.m, JepHofi CTIJYRTYPH ~ rrpaBHJib
Horo orrncaHRH aroro rrpouecca. IloKasaHo, qTo B saTopMoJKeHH!,IX aneR
TpnqecKHX rrepexo.nax B H.npax ITOMHMO O6HqHoro 3aplI.ItOBOro ,nHITOJifI Q, 
c;re.eyeT ytlHTHEaTb TOpOH,ItH!,IH ,JU!ITOJib T, . 

B ITHTOH rnaBe paccMaTpHEaeTCR rrpouecc ~aUHOHHoro saXBaTa 
m1OHa ~poM 160. 

BunnraeTCH KOHUeITURH O noMHHHpynuefi pOJill COCTOHHRH THrra rH

raHTCKoro pe3OHaHca B ( Jr-. d )-npouecce H Ha OCHOEe 8TO:ll ROH
ueITUliH rrpOBO,JU!TCH MliRpOCKOrrHqecKHtt aHa.IDl3 cneKTpOE EO36ylKJ{eHIDI H 
pacna.na H.I!J)8 160 B aroM rrpouecce. B pa.MRax pasJillqH!,lx rrpH6nRlleHH:ll 
.nJifI H.nepHHX EOnHOEHX ipYHRUHfi, OIIRCaHHHX B rnaBe I, rrpoaHanH3HPO
BaHa pon1, H.nepHofi crpyRTypu B rrpouecce 160 ( :JC, f ) • TaRlle KaK 
H B ( /J,-, } )-rrpouecce ,sa OCHOEY 6epeTCR H.nepHM MO)l8J1b, yqnm
EaIDUM ERna.n Eucrnnx KOHqillrypauntt RaK B ocHOEHOM, TaR H Bos6yll!,I!eH
HHX COCTOHHIDIX ~pa. 

B §2 BHITHCaHH OCHOBH!,le cfJDPMYJIH, no ·KOTOpNM IIpOBO,nHTCH pacqe
TH. Ilo.nyqeHa llHOHHM BOnHOEM 4JYHKUIDI. HccJie.Izy"eTCR EJIHHHHe Me30-
aTOMHHX rrapaMeTpOE Ha CKOpOCTH pa,lU!auROHHOro 3aXBaTa lll'IOHa. 

B §3 HCCJie.Izy"llTCR rrapURaJibHHe rrepexo,nu E ISO ( J[-; r )-npo
uecce. B paccMaTpHEaeMott ~epHott Mo,neJIH rro.nyqeHo cornac:11e c aKcrre-· 
pHMeHTOM .nJifI BO36yll!,I!eIDUI CBH3aHHHX COCTOHHliH E 8TOM rrpouecce. 3To 
HBJifI8TCH ,naJibHettrnHM ITO,I{TEeplK,neHl!eM paccMaTpliESeMOH MO,nenn. HcCJie
.eyeTCR pe3OH8.HCHM BeTEb B036ym.neHIDI. PaccMaTpHEaDTCH BO36yJK,neHHH 
KaK OTpnuaTeJibHOH, TaK H IIOJIOl!RTeJibHO:ll qeTHOCTH. B 8TOM rrpouecce, 
E OTJIHqne OT jl--saXEara. npencraBMeTCR l!O3Mol!Hocn rrpm.mro aRcrre
pnMeHTaJibHDro Ha6.1lll,I{eHHH Bos6yJK,neHIDI rnraHTcKoro pesoHaHca no 
cneK'l'paM t -RBaHTOB, qro .naeT BO3MOlltHOCTb 6onee .neranbHO rrpoBepH'l'b 
KaK HCllOJ1b3Y8MYll ~epHYJ) Monenh, raR H OCHOEHHe ITOJIOlleHHH Teopl'IH 
paccMaTpnEaeMoro npouecca. 

B §4 paCC"IHTHBB.eTC.il crreKrp lleCTRHX O -KBaHTOE. Ha pnc. I 
8TOT crreKTP rrpHEO,JU!TCH BMecTe C 8KCnepHMeHTMbHOH rHCTOrpaMMott. 

KaR BH,ltHO H3 pHCYHKa, peaOmuICHM qacn d. -crreKTpa cpopMHpyeTCH 
HCR.ll!RHT8J1bHO 38 cqeT nHIIOJibHOtt BeTEH EO36ylKJ{eHHH. KBa,npyrrOJibHaH 
BeTBb He ROJ1JleRTHBH3HpyeTCR no,no6Ho ,JU!llOJibHOtt, OHa OR83HEaeTCH 
pas6pOCaHHOH no WHPOKOMY HHTepEany 8Heprntt H onpe.neMeT co6ott 
HH3KO9HeprernqeceyD qacTb f -cneKTpa. BRJia,n 8TOH BeTEH B ITOJIHHH 
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PHc. I. 3Heprer:11qecRHtt cneKTp !8CTRHX y -KEa11ToE B 
pa.n:11au:11OHHOM aaXBaTe J'l -MesoHaOgnpoM o . Kp,rnue 
nocTpoeHH E rrpe.nrrono~eHHH qro Ra!!,!Ufil pesoHaHc 
HMeeT 6pettT-BHrHepOECRyD iliopMY c WlipHHOfi 2 MaB 
(B O6.nacrn aHeprztt Et~ I2oMaB) H c urnpHHott I,25 
MaB .nJifI X -JIHHHH, COOTBeTCTEyxIIUIX nepexo,na.M E 
CEH3aHH!,1~ COCTOHHHH. IlyHKTHpHOH JIHHHett EH.neneHH 
ERJia,I{ ,nHITOJibHOtt (a) n KEa,npynOJibHOH (6) EeTEefi 
pesoHaHca. B EH,ne rncrorpaMMH rrpHEe.neH aRcnepn
MeHT8.JI1'HHH cneRTp "/ -KEaHTOE • Jl.8.l!THH H3 pa6oTH: 
J.C.Alder et al. I8 Proc. VII Int. Conf. on 
High Energy Physics and Nucl.Structure, Zurich, 
Abstract, C16. 
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BHXO,It O -RBaHTOB COCTaBHH 44%. HccneJ!YeTC.II 3axEaT TIHOHa C pa3-
HHqHHX Me3oaTOMHHX op6HT, oueHHBaeTCR: HX OTHOCHTeJll,HHH ERHM B 
nommtt BHXO,It t -RBaHTOB. IloRa3aHO, qro ER~ J -cneRTpa OT 
3aXEaTa :ea s -op6HTH oqeH1> MaJI, a HH3RosHeprerHqecRM qacu non
Horo cneRTpa d -RBaHTOB onpe,neJIR:eTCR: ncRJmtJHTe.1I1,Ho aaxEaroM c 
p-op6:era MeaoaToMa. 
1 B §5 fccqHTaHH noJIHmt :e napu:ean1>HHe Hellrpomrue cneRTPH B 
npouecce I o ( ft-, f ) . Ha pnc. 2 npHEO.ItHTCR: no.mmii cneRrp Heiir
poHoE E sroM npouecce. 
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Pnc. 2. CneRTp HeiiTpOHOB E npouecce 160 {.ft-,')(). KpHEHe 
no.nyqemr I! npe,nnonoxeHHn, qro Rall!JlM lt'eiirpoHHM HHHH.II 
HMeeT 6pettT-I!HrHepOI!CRYIO mopMY c umpHHOll 2 MsB. Ilon
HHii HettrpoHI!Hii cneRTp H300J;)!lllt8H B BH.l{e RpHBOH I. 
Ba.neneHH BR~ ,ItHilOHl>HOH lRpHBM 2) H RBMPYIIOHl>HOH 
(RpHBM 3) BeTBeii B036yll!,l{eHIDI. B BH.ne r:ecrorpaMMH 
npHBO,ItHTCH 8RcnepHMeHTan1>HHii cneRTp HeilTpoHOB, BSHTHii 
H3 pa6ora: W.-c. Lam et al. Phys.Rev. C10 (1974) 72. 

ITo.nyqeHHmt peayn1>TaT (RpHBM I) B uenoM .l{OBOHl>HO xopomo BOCnpo
Il3BO,ItHT OCHOBHHe qepra H3MepeHHoro cneRTpa. TaR lite RaR Il B cneRT
pe Eoa6yll!,l{eHIDI, B cneRTpe HeiiTpoHoB B I6o ( Jl~/ )-npouecce pe
aoHaHcHM CTPYRTYpa onpe.neJIR:eTCH ,ItUilOHl>HOii B8TI!l>IO Bos6ym,nemui:. 
Kaa,npytionbHM I!8TBI, o6ycnoEHHEaeT I!HXO,It dacrpax HeiirpOHOB. TaRHM 
o6paaoM E paMRaX ROHuenunn o peaoHaHcHoM MexaHHaMe Eoa6yll!,lleHn.lI 
.II.l{pa IlMBJIR:eTCH B03MOliHOCTI, OilHCaTI, I!HCOR03Heprer:eqecRYJO qacr1, 
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cneRTpa Heil:TpOHOB. ITonyqeHo, qro Ha .l{OJIX) 6HCTpHX HeiirpOHOI! npn
XO,ItHTCH 32% or IlOnHoro EHXO,Ita H8HTIJOHOB np:e E,. >IO MsB n 22% 
npll E,i ~ I5 MsB. 3RcnepnMeHTaHl>HM npoBepRa STHX npe.ncRa3aHlltt 
6y,ner HMeTI> I!alltHoe 3HaqeHHe nnff npoBepRll MHOrHX IlDHOlll.eHlltt reopnn. 

HccneJ!YeTC.II BRHM nEYXHYRHOHHOro RaHana pacnMa I! IIOJIHYIO Ee
pMTHOCTI> pacn1enneHll.lI Hnpa. IlonyqeHo, qro Ha .!{OHIO 3THX RaHaJIOB 
np:exo.nnrca I9% Bcex co6arnii. IlpoBepRa sroro peayn1,rara TaRl!Le aax
Ha 'AM :eccne,noEaHM reop:e:e. 

H HaRoHeu, B §6 npHEe.neHH RpaTKlle BHEOnH R rnal!e Y. 
B IlpuollLeHHH A npHBDMTM aMilJIHTYnH napunan1>HHX nepexo.noa 

E npouecce f- -3axaara. 

B Ilp:enollteHllll 8 no.npodHO BHilllCaHH OCHOBHHe tpDPMYJlli R, -MaT
puqHoii reopn11. 

B IlpHnollteHHn C npirne.neHH aMIIJIHTYnH q>epMH8BCRHX n raMoE-Ten
nepoBcRHX MaTpllq.fillx sneMeHTOB' a TaRlKe HHTepq>epeHUUOHHHe qneHH 
M8l!J1Y HHMH, I!XOMlllll8 B ceqeHM Heil:TpllHHOro pacceaHH.II, 

B 3aRJIJ0qeHnH npHEe.neHH ocHoEHae pe3yn1>TaTH ,m1ccepTaunn, 
ROTopue npe&cTaBJUIIOTCH K 3aIUHTe: 

I. IlocTpOe.lill EOnHOEHe ciiYHKUllll OCHDI!HOro H E030YlRJl8HHHX COCTD
.IIHllii Hnep· A=I6 H A=I5 c ytJeToM aacmnx Cl-p2h,fp1h n T • .n.) ROH-
qm rypauHH • 

2, Ha OCHOBe EU.l{EllttyTOH ROHU8TIUHH O p830HaHCHOM M8XaHH3Me 
aoa6yll!,l{eHH.II a,npa E ( JC-, / )-npouecce n E paMRax nocTpoemrnil Hnep
Holl MO.l{eJIH :eccne,noarurn paannqJIHe xa~RTepHCTllRH E036yllt,IteHIDI ll 
pacna,na a.nepHofi c11cTeMu E npouecce 60 ( fl-, / ). IlonyqeHo corna
cne c aRcnep:eMeHTOM RaR nnH cRopocTeii napunan1>HHX nepexo.noa E 
CB.II3aHHHe COCTO.IIHH.II, Ta!{ Il nnff nepexo.noB. E HMilOporoaue COCTMHH.II 
H nnH nonHoll cRopocTn aaxaaTa, IloRaaairn, qTo ·peaoHaHcHM qacn 
t-cneKTpa ~OpMnpyeTC.II HCRJIMHTeJihHO 3a cqeT ,ItHilOJil,HOtt EeTEll E03-, 

6yll!,l{eHH.II. Kaa,npynon1,HM B8TEI, He KonneKTHEH3HpyeTC.II no.nodHO .nnnon1,
HOii. Ona OKa3HEaeTc.lI paa6pocaHHOtt no mnpOKOMY IlHTepEany SHeprntt H 
onpe.neMeT codoii ·aH3KOSHepreTuqecKyJO qa.cTb / -crreupa. BR.ira.n KEa.n
pynon1,noll EeTEil ED36ylR.neHlllI COCTaEMeT z 44% OT IJDJIHOI'O EHXO.l{a 
5-KEaHTOE /\ • · 

3. TaK llte,RaR Il E crreRTpe E030Yll!Jl8Hll.lI, B cneKrpe neiiTpOHOE B 
( ft-, / )-npouecce peaonancHM cTpyKrypa onpe,neJIR:eTC.II .mmon:&Holl 
E8TBl>D B036ylil,UeHM, B nellTpOHHOM cneKTpe, o6ycnOEJI8HHDM REa.npy-
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IlOJII,HOil EeTEnD E086ym,neHHR, pe80HaHCHM CTPYRTYpa IlpaKTnqecKH He 
npORBJIII8TCR. KEa,npynOJlnHM E8TBn ~OJ)MHpyeT EUCOK08HeprernqecKYD 
qacrn cneKTpa HeilrpoHoB. B OTJll'lqHe or/'--sanara, r.ne ara 3erEn 
Mana H, COOTE8TCTE8HHO, MaJI-BUXO,It 6HCTpUX HeflTpOHOE, E ( :/l ,{)
npoqecce 69CTpae HeflTpOHll BHOCRT cymeCTEeHHllll BKna,It B IlOnHHfl EU
xo.n HeffTpOHOB. IlpoamlJIH8HpOEaHa TaKllte ponn ,ItEyxHYJ{JIOHHOrO KaHaJla 
pacna.na. 3KcnepHM8HTaJlnHM npoEepKa STHX npe,ncKa8aHHff Il08B0Jll'IT 
EC8CTOPOHH8 npoBepHTn TeopHID, OCHOEaHHYD Ha pe80HaHCHOM no,nxo,ne. 

4. CoEM8CTHOe paCCMOTpeHne peayJinTaTOB, IlOJIY'l8HH!iX npn HCCJle
,noBaHHB npoueccoB <;v-, -~) H ( ;n-, f ) no,nTBepm,naeT npe.nnoJiollte-

. HHe o TOM, qro cymecTEY8T T8CHM CERBn H r.ny6oKrut '.1ffaJIOrlill Mell!,ey 
paaJll'lqHUMH npoueccaMH, H.I(VIlll'IMH B aTOMH9X H,npax npn npoMell!yTQqHUX 
8HeprHHX. TeM CaMUM MOlllHO pacnpOCTpaHHTn OCHOEHlle·npe,nnocaJIKH npn 
paccMOTpeHHH arnx npoueccoB, Ha ,npyrne npouecca, npoTeKalOO!He B 
aroMHUX H,npax npn npoMemyroqHUx aHeprMX, HanpnMep, Ha npouecc 
HeffrpnHHoro Boa6ym,nerum s.npa 160. 

5. B paMKax npoBepeHHoff Ha npoueccax (/"-• ~) n ( JC-,/ ) 
H,nepaon MO,It8JIH npoBe,neH MHKPOCKOilHqecKHil aHa.JIHB hpouecca Heynpy
roro pacceHHM Hettrp:eao Ha smpe 160. Ilpe.nnollteHU paaJIHqHUe axcne
pnMeHTaJ1nH11e npoEepRH .ItJIII onpe,nenemm CTPYKTYPH HeilTpaJinHoro 
a,npoHHoro TOKa. B qacTHOCTH, noRaBaHO, qro HBMepeHHe napUHaJlnHllX 
nepexo,noB B CERBaHHUe COCTMHHH HJll'I CYMMapHoro ceqeHM B086y:s,ne
HM no.nnoporOEUX COCTMHHff IlOBEOJI!IeT H8BJleqn llH~OpMruinm O EeJll'l
qHHe E80CKaJI!IpHOll raMOB~TeJ1J1epOBCKOi1 ROMilOH8HTH HellTpaJinHoro 
T_OKa 1:r. BaqHCJI8HU CileKTpU pacna,na E (..,,, V1

)-npoqecce, KOTOP98 
HM8IDT Bal!Hoe saaqeHHe ,ItJIII oueHKH pasJll'lqHl:IX ~OHOEHX a{flpeKTOE B 
aroM npouecce. 
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