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OEillAH XAPAKTEPHCTHKA PAEOTU 

AKTYllllbHOCTb pa60Thl. B nocneJI.Jil{e roJl.hl Il0Bhllll81lli08 BHHM3HH8 YJl.81JR-

8TCR HCCll8JI.OBaHHD RABPHl>IX CTOIIKHOBeHHA B o6nacTH npoMe~yTO'IHhlX 3Hep

rHA, xapaKT8pH3YJllllHXCR JI.OMHHHpOBIIHH8M npRMhlX OJI.HOCTyne11qaThlX M8XIIHH3-

MOB. 0THOCHT811bHIIR npOCTOTII.M8XIIHH3MOB npoTeKaHHR TIIKHX npoueccoe, 

oco6eHHO KBll3HynpyrHX, IT03BOIIR8T pa3BHBIITb H 3~~8KTHBHO npHM8IIRTb pa3-

11Hqffhl8 MHKpOCKOITHqec1c11e ITOJl.)(O,[(hl. 

Ta~e. IlORBHIIOCb 6onbW08 KOnHqecTBO AOCTIITOqffQ Hll,[(elKHhlX 3KCnepH

M8HTllllbHl>IX AlllllihlX, BKnnqaR H3MepeHHR yrnoeoro pacnpe,[(eneHHR ceqeHHA 11 

CilHHOBhlX na6nD,[(118MhlX B lllHPOKOM AIIIIITll30He 3HeprHA, MIICCOBhlX qJICen H ne

penaHHhlX HMilYllbCOB, Tpe6y))ll(HX TeopeTHqec11or9.oITHCIIHHR. IlpHMepoM TIIKHX 

JI.IIHHl>IX MO~eT cny=Tb pe311oe pacxoll(Jl.eHHe npH 6onhWHX nepeAIIIrnhlX HMnynb

cax (q>:1.0+1.5 ~M-1) pacqeTHoro H 3KCnepHM8HTllllbHOro ceqeHHA B peaKllHH 

nepe311pR,[(KH 160(p,n) 16F C nepeXO,[(OM B -ffWHO COCTORHHR H B nepeXOJI.IIX 

· 1
60 (p, p' ) 160 • B H306ap-an~noroBhl8 COCTORHHR. 

npyrHM HHT8pec11blM ~aKTOM RBIIR8TCR 3KCnepHM811TllllbHOe 0611ap~8HH8 

KBll3HYITPYrHX npoueccoB npH CTOIIKH0B8HHH nerKHX HOIIOB, yrnoeoe pacnpe

Jl.8118HH8 All~~epellllHllllbHhlX ceqe1111A KOTOphlX a11anor11q110 COOTB8TCTBYIOlllHM 

ceqe11HRM ynpyroro pacceRHHR npH 11a6nD,[(8HHH RABPIIOA pa.[(yrH. 311cnep11-

M8HTllllbHOe YKll311HH8 1111 11an11q11e TIIKOrO 3~~8KTII B peaKI\HRX nepe3apR,[(KH 
14c( 6

Li,
6
He)

14
N 61,11111 nonyqeHLI B HA3 HM. H.B.KypqaTOBII B 1985 ro.[(y. 

YnOMRIIYThlll 3~~eKT 06ycnoene11 npHTRrHBIIIOll(eA KOMITOH8HTOA onT11qec11oro no

T8HllHllna. HanHqHe TIIKHX 3~~8KTOB IT03BOIIR8T 30IIJI.IIPOBIITb onT11qec1111e no

T8HllHllllhl II PIIAHllllbHhle ~OpM~IIKTOPLI B o6naCTH CllllbHOro norno111e11HR B3all

MOA8ACTBYDIIIHX RA8p. 

Uenb pa60Thl - Pll3BHTll8 MHKpDCKOITHqecKoll M0,[(81111 npouecca KBll311yn

pyroro pacceRHHR HYKIIOHOB II HOHOB Ha RAPIIX, yqeT IlPHllllHilll IlaynH AIIR 

no11110A B311HMO,[(eACTBYIOlll811 CHCT8Mhl C HCilOllb30BIIHH8M MHOroqaCTllqffO-MHoro

Jl.hlPOqHl,IX BOnHOBhlX ~YHKUHII B311HM0,[(8ACTBYIOlllHX RJl.8P II BKmoqeHHe B pac

CMOTpe1111e llBHTpllllbHhlX, CITHH-'op611TllllbHl>IX II T8H30PHl>IX 3~~8KTIIBHl>IX CHII. 

Hayq11aR HOBH3HII pa60Thl onpe,[(811R8TCR TBM, qTQ B HeA: 

- pa3pa60TIIH ~OpM11nH3M IlOCTPOOHHR H8110KllllbHOA IIMilnHTYJU,1 peaKUHH B 

TepMHHIIX nepeXOJI.HhlX nnOTHOCTell C HCIT011b30BIIHH8M ll8HTpanbHl>IX, CITHH-op-

6HTllllbllhlX II T8H30pHhlX KOMITOH8HT 3~~8KTHBIThlX CHII, Il03BOIIRIOll(IIA TOqffO 

YqJIThlBIITb 06Meirnoe Bhl6HBIIHH0; 

- pa3BHThlA ITOJl.)(OJI. npHMeHeH K OITHCIIHHD KBll3HynpyrHX peaKUHA C 11y11no

HIIMH 160(p,p') 16o·. 160(p,n) 16F H nerKIIMH IIOHIIMH (6Li, 6He) II (3He,t) 1111 

1130TOITIIX yrnepoJJ.11; 
'.i 0-5bEJ}1HEliMb!9. l~HCTv1T~T 
l fi.O.Er2·:_bn: 1J'.ccnutos/1J1M11 
; b~l5fMOTEl<A 
:.-,..,. ........ ~~:-



- Ha cnyqaff KBaaHynpyrHX peaKUHff o6o6weH MBTOA npRMoro paano~eHHR." 

aMllnHTYAbl pacCBRHHR Ha 6nH=DD H AanbHDD KOMnOHBHTU; 

- T80peTHqeCKH nOATBe~eHO HanHqHe pa~onOA06HblX 3il0KTOB B pe

aKl{Hroc nepeaapMKH (6Li, 6He) H (
3He,t). 

IlpaKTHqecKaR 3Ha~OCTb pa60TU. Paapa6oTaHHU0 B MCcepTaUHH Me

TOAbl T80PBTHqecKoro OnHCaHHR MOrYT 6UTb npHMBHBHU KaK npH o6pa60TKe 

peaynbTaTOB ~e npoBBAeHHUX, TaK H npH nnaHHpOBaHHH HOB!,I)( RABPHOIH3H

qecKHX 3KCnepHMBHTOB B WHPOKOM ManaaoHe 3HeprHff, a Ta~e AnR aHanHaa 

pa3nHqff!,I)( RABPHUX MOAenen, atteKTHBHblX HyKnoH-HyKnOHHUX cHn H noTeH

UHanoB OTHOCHTenbHoro AB~HHR Mep. PeaynbTaTu pa60TU np8ACTaBnRDT 

HHTepec AnR nr¢. HB3 H nRP OHRH, HA3 HM.H.B.KypqaToBa, ¢3H(r.06HHHCK), 

HRH (r.MOCKBa), nHR¢ (r.neHHHrpaA). 

Anpo6anHR pa6oTU. OcHOBHUe peaynbTaTU, nonyqeHHUe B AHCCepTaUHH, 

AOno~eHU Ha Hayqff!,I)( C8MHHapax nr¢ OHRH, a Ta~e Ha 35 (HeHHHrpaA,1985) 

H 36 (XapbKOB,1986) CoBewaHHR)( no RAepnon cneKTpOCKOnHH H CTPYKType 

aTOMHoro RApa H Me~HapOAHOM CHMn03HYM0 no pacceRHHD HyKnOHOB H 

aHTHHyKnOHOB npoMe~TOqH!,I)( 3HeprHff (BaA XOHHBl,¢Pf,1985). 

Ily6nHKallHH. no TeMe AHCcepTaUHH ony6nHKOBaHo C8Mb CTaTeff, TPH 

npenpHHTa H T83HCU Tpex AOKnaAOB. 

CTPYKTypa H 06beM MCCepTaUHH. ,llHccepTanHR COCTOHT H3 BBBABHHR, 

Tpex rnaB H aaKnDqeHHR. TeKCT MCCepTaUHH Hano~eH Ha 128 CTpaHHnax, 

COAB~T 27 pHCYHKOB, 8 Ta6nHn. CnHCOK nHTepaTypu BKnDqaeT 136 HaHMe

HOBaHHff. 

0CHOBHU8 peaynbTaTU H nono~BHHR, BUHOCHMUe Ha aawHTY: 

- topManH3M TIOCTpoeHHR nenoKanLHOff aMnnHTYAbl KBaaHynpyron peaKl{HH, 

OTBeqalOWeff TOqffOMY yqeTy IlPHHUHna IlaynH AnR Kall(/\Off napu B3aHMOAeff

CTBYIOWHX.HyKnOHOB; 

- MBTOA paano~eHHR aMTinHTYAbl KBaauynpyron peaKl{HH Ha AanLHDD H 6n=-

HIOk> KOMnOH0HTbl; '· 
- pacqeTHUe nporpaMMu AnR o6Mennon aMnnHTYAbl KBaauynpyroro pacceRHHR 

HyKnOHOB; 

- OTIHCaHHe B paMKax paaBHTOff MOABnH KBaaHynpyrHX peaKUHff 160(p,n) 16F 

H 160(p,p') 16o· llpH 3HeprHRX 35 s E s 135 MaB C B036Yl!IABHH8M HH=ffwHX 
p 

COCTORHHff OTpHUaTenLHOff qeTHOCTH; 

- TeopeTHqecKoe TIOATBepll(/\eHHe HanHqHR pa~OTIOA06HUX 3il8KTOB B pe

al(l{HR)( nepeaapRAKH (6Li, 6Hel H (3He,t) Ha H30TOnax yrnepoAa B o6nacTH 

3HeprHff 15 s E s 35 MaB/HyKnOH; 
p 6 6 3 

- aHanH3 qyBCTBHTenLHOCTH ceqeHHR peaKl{Hff ( Li, He) H ( He,t) Ha 

H3oTonax yrnepoAa K paanHqffUM acneKTaM paapa6oTanuon MOAenH. 
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COJlEPlKAHHE PABOT~ 

Bo BBeABHHH o6c~aeTCR aKTyanLHOCTh BOnpocoB, pacCMOTpeHHUX B. 

MCcepTanHH, H KpaTKO H3naraeTCR COA8~HH0 pa60TU. 

B rnaBe npHBOMTCR MaTeMaTHqec~Hff annapaT H npH6=eHHR, xa-

paKTepHue AnR npeAnaraeMoro topManHaMa. B nepBOM paaAene AaeTCH KpaT

Koe OTIHCaHHB TeopHH H o6c~aeTCH nenoKanbHOCTh, B03HHKafOWaH BcneA

CTBHe yqeTa TIPHHUHTia IlaynH B TIOnHOff CHCTeMe CTanKHBalOlll)[XCH HABP- Ta~e 

OTIHCaHU OCHOBHUe npH6nH~BHHH TBOPHH H BBOMTCR TBPMHHonorHH. 

B HaCTORWee BpeMR cywecTBYDT AOCTaTOqffO paapa6oTaHHUe MHKpoCKO

nHqecKHe TeOpHH KBaauynpyrHX nponeccOB, TIOCTPOBHHUe B paMKax M8TOAa 

HCKa~eHHblX Bonn (MHB). OAHaKo Bee OHH xapaKTepH3YDTCR PMOM npo6neM. 

HaH6onee cno~off H HepeweHHoff B HaCTORWB8 BpBMH RBnReTCH 3aAaqa YAO

BneTBOPHTBnhHOrO cornacoBaHHH noTeHUHana OTHOCHTenLHOro AB=eHHH CTan

KHBalOWHXCH RABP H TIOTBHUHana, BU3UBalOWero nepeXOA B paccMaTpHBaeMuff 

KaHan. $opManLHO TaKoe cornacoBaHHe BurnHMT KpaffHe npocTo: nonHUff ra

MHnLTOHHaH CHCT8MU pa3AenReTCH Ha TpH qacyH, OllHCUBa10WHe BHYTPBHHDD 

CTPYKTYPY B3aHMOABffCTBYIOWHX RABP, HX OTHOCHTBnLHOB AB=eHHe B ynpyroM 

KaHane H 3IIBKTHBHUB CHnu, BU3UBafOWH8 nepeXOA H3 BXOAHOro B BblXOAHoff. 

KaHanu. OAUaKO H3B8CTHUe H80Aff03HaqHOCTH B BOCHpoH3B8A8HHH noTBHUHana 

ynpyroro pacceHHHR BM8CT8 C neo6XOAHMOCTLD H3BneKaTL HHIOpMaUHD 0 

CTPYKType HABP H atteKTHBIIblX CHnax H3 KaqecTBBHHO paanHqff!,I)( nponeccoB 

H cno=ocTLD pa60TU C raMHnLTOHHaHOM CHCTeMU MHOrHX qacTHU, C03AaDT 

yKaaaHHYD npo6neMy. 0AHHM H3 cneACTBHff yKaaaHHoff HeonpeAeneHHOCTH. HB

nH8TCR He06XOAHMOCTh BB8A8HHR nepeHOpMHPOBKH TeopeTHqecKH nonyqeHHUX 

a6COnDTHblX BBnH~H ceqeHHff. 

YqeT npHHUHTia IlaynH AnR nonHoff CHCT8MU CTanKHBalOWHXCH MBP npHBO

AHT K H806XOAHMOCTH pacqeTa HenoKanLHblX MaTpHqff!,IX aneMeHTOB A~B npH 

HcnonL30BaHHH noKanLHUX nOTBHUHanoB B TIPRMOM KaHane. 3TO o6cTOHTenL

CTBO npHBOMT K pe3KOMY yBenH~eHHD o6pa6aTUBaeMoff HHIOpManHH H, cneAO

BaTenbHO, BpeMeHH cqeTa H 06beMa naMRTH 3BM. CyweCTBYIOWHB B HaCTORWeB 

BpeMH.TeopHH TI03BonRDT npoBOAHTh TOqffYD 8HTHCHMMeTpHaanHD.K8)1(/\0ff napu 

B38HMOAeffCTBYIOWHX HYKnOHOB (TaK H83UB88M00 06MeHH08 BU6HB8HH0), 0Aff8KO 

npH 3TOM HCTIOnL3YDT OAHoqacTHqnue BHyTpeHHHe BOnHOBUB tyHKl{HH. 

COBpeMeHHue HAepnue MOA8nH, OnHCUBalOWH8 TOHKHB ABTanH CTPYKTYPU 

onepHpYDT co cno=, HanpHMep, MHoroqacTHqffO-MHoroAblpoqHUMH, BOnHO

BUMH ~YHKUHRMH. B CBR3H C 3THM, B H8CTORW80 Bp8MH nonyqaeT paaBHTHe 

~OpManH3M nepeXOAHblX nnoTHOCTeff. noKanLHOff nepexoAHOff TinOTHOCTbD Haau

Ba8TCH M8TpHqffUff aneMBHT OT OAffOqacTHqffOro TBH3opnoro onepaTopa BHA8 
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HJmeKC n yKa3NBaeT Ha Bbl,ll;eneHHNll n-n HfKnOH. 

Bo BTOpoM paanene IlpOBOAHTCR paano~eHHe onepaTopa 3~~eKTHBHblX 

cHn no onepaTopaM (1) H napuHanbHoe paano~eHHe noKanbHoll aMnnHTfnN pe

aKUHH. IlpH 3TOM panHanbHNe ~OpM~aKTOPN (K03~~HUHeHTN paano~eHHR aMITnH

TfnN no c~epHqecKHM rapMOHHKaM) BNpa~DTCR B TepMHHax noKanbHblX nepe

XOAffl,IX nnoTHOCTell: 

LSJ, T 

t\1 (rn) <J T II 
b b 

o(r -r') 
n n 

2 r 

,..LSJ,K "'T 

T;\
1 

(n) -r (n) IIJaT/. 

OCHOBHNM AOCTOHHCTBOM npennaraeMOll TeopHH RBnReTCR TOqHull yqeT 

o6MeHHoro BN6HBaHHR B paMKax ~OpManH3Ma nepeXOAHblX nnOTHOCTell. TpeTHll 

paanen noCBRWeH o6CYJKAeHHD HenoKanbHOll KOMnoneHTN, COOTBeTCTBy~en 06-

MeHHOMf BN6HBaHHD. IloKa3aHO, qTo aHTHCHMMeTpH3aTop He H3MeHReT CTpfK

TfPN cnHH-H30CnHHOBOll qacTH onepaTopa 3~~eKTHBHblX CHn, npHBOAR nHWb K 

CMemHBaHHD rny6HH noTeHUHanoB acex IlpRMblX cnHH-H30CITHHOBblX KaHanoa. 

lnR pacceRHHR HfKnOHOB npoaeneHO napuHanbHOe paano~eHHe 06MeHHOll KOM

noHeHTN aMnnHTfnN, H HenoKanbHNe panHanbHNe ~OpM~aKTOpN (K03~~HUHeHTN 

paano~eHHR no 6Hc~epHqecKHM rapMOHHKaM) aupa~eHN qepea HenoKanbHNe ne

pexonHue nnoTHOCTH: 
~LtSJt~T 

PBA·l 1 (r.,,r.,) 
, t p ,., 

o(r -r'J o(r -r'l o I lL ;s. • • 
<J T II /3 "' n y t P t (r' r' · t) -rT (t) IIJ T >. 

BB 2 2 J .t' ' A A 
r f3 r"' t 

B o60HX BNpa~eHHRX nnR nepeXO,!U{blX nnoTHOCTell lliTpHXaMH 0603HaqeHN Koop

AHHaTN BHfTpeHHero HHTerpHpOBaHHR B MaTpHqHoM 3neMeHTe. 

Bonee nonpo6HO paCCMOTpeHN ~OpMtaKTOpN, onHCNBa~He pacceRHHe 

11yKnoH0B Ha RApax. B KaqecTBe npHMepa npencTaaneHN aupa~eHHR nnR nepe

XO.l(HblX nnOTHOCTell B paMKax npOCTOll OAHoqacTHqHoll o6onoqeqHoll MOAenH. 

JiponeMOHCTPHPOBaHO Ta~e pa3nH~e B npaBHnax OT6opa Me~ npRMNM H, o6-

06MeHHNM KaHanaMH. 

B qeTBepToM naparpa~e npHaeneHa nonHaR pacqeTHaR cxeMa nnR cny

qaR pacceRHHR HfKnOHOB Ha RApax. PaCCMOTpeHHe HfKnOHOB B KaqecTBe ner

KOll CHCTeMN aaMeTHO yrrpomaeT pacqeTHNe BNpa~eHHR no cpaBHeHHD C 06WHM 

HOH-HOHHNM cnyqaeM, qTo CBR3aHO C npencTaBneHHeM HfKnoHa MaTepHanbHOll 

TOqKoll. IIpHBeAeHHaR pacqeTHaR CXeMa nonHOCTbD peanH30BaHa B naKeTax 

rrporpaMM MDWUCK H FERMF Ha 3BM CDC 6500. 

4 

fn3Ba II IlOCBRWeHa npHMeHeHHD npenno~eHHOll MonenH K onHcaHHD pe
. 16 

aKUHR (p,p') H (p,n) Ha O npH 35 s E s 135 M3B, c B036YJKAeHHeM HH3-p . 

Kone~amHX COCTORHHll OTPHUaTenbHOU qeTHOCTH, 

B nepBOM paanene ocaemeHO COC;ORHHe npo6neMN. OCHOBHOe BHHMaHHe 

vneneHO o·➔o- nepexonaM, qTo CBR3aHO C HX BNCOKOll ceneKTHBHOCTbD: co

CTORHHR 0- B036y~aDTCR TO.nbKO npononbHNMH BHeWHHMH nonRMH THna (ci'.•i!) 

H CITHH-op6HTanbHNe KOMnOHeHTN 3~~eKTHBHblX cHn He na»T BKnana B ceqeHHe 

npouecca. KpoMe Toro nepexonu o±➔o+ Ha RApax A=16 nocTaToqHo xopomo 

HayqeHN a npyrHx npoueccax (µ-aaxaaT H (3-pacnanl. B 3TOM nepexone cy

mecTBeHHO npoRBnReTCR HHAfUHPOBaHHOe nceBAOCKanRpHoe B3aHMOAORCTBHe 

(KOHCTaHTa g HOH MO~eT 6NTb Hcnonb30BaH nnR nonyqeHHR HHtOpMaUHH 0 
p 

nepeHopMHPOBKe g B RAepHoll cpene. OTMeTHM Ta~e o6cy~eHHe pacqeTOB 
- p 16 

H30B8KTOpHblX O COCTORHHR B OB CBR3H C sonpocaMH 6nH30CTH RAep K 

TOqKe rr-KOHAeHCaTHOR H8fCTOll'IHBOCTH (CM. CCNnKH B TeKCTe AHCCepTaUHH). 

B paanenax 2,3 npHBenenu OITHCaHHe H 'IHCneHHNe 3Ha<IeHHR napaMeTpOB 

3~~eKTHBHblX cHn H nepeXOAHblX nnoTHOCTe~. Hcnonb30BaHHblX npH aHanH3e 

HccnenyeMNX peaKUHR. 

Paanen 4 IlOCBRWeH aHanH3f peaKUHR 160(p,p' )
16

o· H 
16

0(p,n)
16

F npH 

J5sE S135 M3B C B036f~8HHeM HH3Kone~amHx COCTORHHR OTPHUaTenbHOll 'leT-
p 

HOCTH. B pacqeTax HCnonb30BaHN BOnHOBNe tyHKUHH 
16

0 C yqeTOM (2p,2h) 

KOppenRUHll B OCHOBHOM COCTORHHH. IIoKa3aHO, qTo no cpaaneHHD C OAHO<Iac

THqno-OAHOAupoqHNMH KOH~HrypaUHRMH OHH CHCTeMaTH'leCKH yMeHbWaDT eenH

'IHHf paC'leTHblX ce<IeHHll OT 10¾ AO ~aKTopa 2, np~KTHqecKH He H3MeHRR xa

paKTep yrnOBblX pacnpeneneHHll. Ta~e noKa3aHO, qTo npHMeHeHHe paanH'IHNX 

3~~eKTHBHblX CHn H OITTH'leCKHX noTeHUHanoB CKaaueaeTCR, B OCHOBHOM,nHWb 

Ha HOpMHpOBKe Ce<IeHHll (~ /~ ). 0TMe<IeHN Ba~HOCTb yqeTa nnOTHOCT-
exp theor 

HOU 3aBHCHMOCTH 3~~eKTHBHblX NN-cHn, oco6eHHO npH pacqeTax ananH3Hpyn-

men cnoco611ocTH peaKUHH. 

HarnRAHO llPOAeMOHCTpHpOBaHa sa=ocTb BKnana 06MeHHblX KOMnOHeHT B 

ceqenHe paccMaTpHBaeMblX peaKUHll (CM. PHC. 1). B Ka<IeCTBe Mepu BKnana 

Ka~on KOMITOHeHTN paccMaTpHBanocb ceqeHHe, HOCTpoeHHOe H3 aMHnHTfAN, B 

KOTOPYD BKnD'leHa nHWb nannaR KOMIIOHeHTa. IIpH KBa3HfnpyroM pacceRHHH 

rrpoTOHOB paccMaTpHBanHCb nHWb npRMaR (II) H o6MeHHaR (OJ KOMIIOH8HTN aM

aMnnHTfAN, a KOTOpue BKnnqanHcb ueHTpanhHNe CU) H TenaopHue (Tl cHnN. 

TaKHM'06pa30M, o6oanaqeHHR BBeAeHHNe na PHC. 1: 1- U(II+O), 2- T(II+O), 

3- (U+T)(II+O), 4- (U+T)II, 5- (U+T)O, 6- TII, 7- TO, 8- urr. 9- TO. OTMe

THM, qTo npencTaaneHHNll cny<1an AOMHHHPOBaHHR Tenaopnon 06Me111101l KOMITO-
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HBHTU B peaKl.{HH 160(p,p') 160 (Jrr=O-,T=O; 10.952 M3B) rrpH E ~65 M3B RB
p 

nneTCR HCKnnqeHHBM. Ho B OCTanbHblX paCCMOTpeHHblX cnyqall)( TalOKe Henb3R 

roBOpHTb O ManoCTH BKnaAa o6MBHHblX KOMIIOHSHT. 

rnaBa III .IlOCBRWSHa OilHCaHHD peaKUHll nepeaapRAKH (6Li, 6He) H 

(3He,t) Ha H30TOnax yrnepoAa, 3TH peaKl.{HH OKaaanHCb HHTepecHUMK B CBR-

3H C o6Hapy,KSHHSM B HHX TaK Ha3UBaSMblX paAy,KHOilOA06HblX 3~~eKTOB. 

HBneHHe RASpHOtt paAyrH, xopomo H3B8CTHOe H3 ynpyroro pacceRHKR 

nerKHX HOHOB npH 3HeprHIIX HaneTaDmell qacTHUU ~ (10 + 30) MaB/HyKnOH, 

o6ycnoBnBHO AOMHHHpOBaHHSM BOnH, rrpenoMneHHblX npHTRrHBaDmett KOMIIOHSH

TOtt IlOTBHUHana Ha AanbHSM Kpae pacceHBanmer,o USHTpa. HanK~e IlOTSHUHa

na, o6ecne~BaDmero AOMHHHPOBaHHe BOnH, npenoMneHHblX AanbHHM KpaeM 

(AanbHRR KOMilOHSHTa), HaA BOnHaMH, OTpa*eHHUMH OT 6-ero Kpan (6nK*

HRR KOMilOHSHTa), AenaeT yrnoBue pacnpeAeneHHR'ceqeHH« qyBCTBHTenbHUMH 

K IlOBBASHHD IlOTBHUHanoB H paManbHblX ~OpM~aKTOPOB Ha paCCTORHHIIX:, 

MBHbWHX paAHyca c~nbHOro nornomeHKR. AHanH3 IlOKaaan, qTO cneAU flASPHOU 

paAYrH o6HapY*MBaDTCR Afl*B B cnyqae, KOrAa K03~tHUHSHT nponycKaHKR co

OTBBTCTBYDWHX napuHanbHblX BOnH ~ (2+3)10-5 (T.e. IS I 0.5%). 
L ~ 

B 1985 rOAY B HA3 HM. H.B.KypqaTOBa 6UnH nonyqeHU 3KcnepHMBHTanb-

HUe yKa3aHHR Ha HanHqHe paAy,KHOilOA06HblX 3tteKTOB B peaKUHH 14C( 6Li, 
6
He) 14N npH E =93 MaB. B CBR3H C 3THM B03HHKna HB06XOAKMOCTb TeopeTH

LI 

qecKott HHTepnpeTaUHH AaHHoro 3~~eKTa H o6o6meHHR IlOHRTHR RABPHOtt paAy-

rH Ha cnyqatt KBaaHyrrpyrKX npoueccoB. 

OCHOBHUMH nono*eHHRMH npeAnaraeMoro IlOAXOAa RBnRDTCR cnBAYDWHB: 

paAY*HOilOA06Hue 3~teKTU (atteKTU npenoMnBHKR) B KBa3HyrrpyrHX npo

ueccax o6ycnoBnBHU AOMHHKpoBaHHBM AanbHen KOMilOHBHTU K IIPKBOART K cne

UH~HqecKott KapTHHe IlOBSABHHR yrnoBoro pacnpeAeneHHR ceqeHHll, aHanorHq

HOtt RABPHOU paAYre B ynpyroM pacceRHHH; 

- BcneACTBHB yKa3aHHOtt aHanorHH IlORBnBHKB AaHHUX 3~~BKTOB cneAYeT 

O*HAaTb B peaKl.{HllX, B y11pyroM KaHane KOTOpblX KMBBT MBCTO RAepHaR paAY

ra H npH ycnOBHH, qTo COOTBBTCTBYDWHU ~OPM~aKTOP nepeXOAa He CnKmKOM 

CHnbHO HCKa*8eT KapTHHy; 

- pa~OilOA06HUB 3~~eKTU AO- 6UTb qyBCTBHTBnbHU K ABTanRM RASP

HOU CTPYKTypu H OilTHqecKoro IlOTSHUHana B o6nacTH CHnbHOro nornomeHKR. 

B COOTBBTCTBHH co CKaaaHHUM Bume, TpeTbR rnaBa IIOCTpoeHa cnBAYD

WHM o6pa30M. B nepBOM pa3Aene paCCMOTpeHO IIOHRTHe RAepHon paAYrH H no

Kaaa11a 3KcnepKMeHTanbHaR aHanorHR MeJK.nY yrnoBUMH pacrrpeAeneHHRMK ceqe

HKtt KBa3HyrrpyrKX H COOTBBTCTBYDWKX yrrpyrKX npoueccoB. ·BTopon paaAen 

IlOCBRWeH TeopeTHqecKHM MBTOAaM OilHCaHKR paccMaTpHBaeMUX peaKUHll B paM-
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Kax npennaraeMoro noJJ,Xona. KpoMe Toro BBBABHO o6o6meHHe pa3no~eHHR aM

nnHTYJUJ pacceRHHR Ha 6nHllCIIIOIO H nanb~IO KOMDOHBHTN nnn cnyqan KBa3Hyn

pyrHX npoueccoB. B pa3nene TpeTbeM paccMoTpeHN xapaKTepHNe oco6eHHOCTH 

IlOBBABHHR pa3nHqHUX napaMeTpoB OnHCaHHR ynpyroro pacceRHHR npH HanHqHH 

MBPHOff panyrH. B qeTBePTOM pa3nene IlOKa3aHO, ~o aHanorHqffN0 oco6eH

HOCTH·HMelOTCR H npH OilHCaHHH paccMaTpHBaeMNX KBa3HynpyrHX npoueccoB. 

TaKHM o6pa30M; TeopeTHqecKH DOATB0PJK.!t0HO, qTo 3KCnepHM0HTanbHO 

o6Hapy~eHHaR aHanorHR B xapaKTepe noBeneHHR yrnoBNX pacnpeneneHHff ce

qeHHff peaRUHff nepe3apMKH (6Li, 6He) H (3He,t) Ha H30Tonax yrnepona npH 

·Ep=l5+25 MaB/HyKnOH H COOTBeTCTBYlllllHX ynpyrHX npoueccoB o6ycnoBneHa 

HanH~eM B o60HX cnyqaRX pa~onono6HNX 3~~8KTOB. IloKa3aHO AOMHHHpo

BaHH8 nanbHeff KOMDOHBHTN B peaRUHRX nepe3apRAKH (B KaqecTBe HnnroTpa

UHH, CM. PHC. 26 B cpaBH8HHH C COOTBBTCTBYlllJIHM ynpyrHM pacceRHHBM, 

npHBeneHHNM Ha PHC. 2a). B pe3ynbTaTe aHanH3a o6Hapy~eHa qyBCTBHTenb

HOCTb ceqeHHR K o6naCTRM r ~ 2.S~M., ~o 3HaqHTenbHO MBHbme paAHyca 

cHnbHoro nornomeHHR (B naHHOM cnyqae R ~ 6.4~M.). TaKJKe 6una nponeMoH

cTpHpoBaHa qyBCTBHTenbHOCTb ceqeHHff K BN6opy ~OpM~aKTOpa H OilTHqecKHX 

IlOTBHUHanoB, B TOM qHcne, BHYTPH o6naCTH CHnbHOrO nornorueHHR. 

B 3aKn10qeHHH C~OPMYnHPOBaHN OCHOBHNe pe3ynbTaTN, nonyqeHHNe B 

AHCCBpTaQHH. 

0CHOBHNe_pll:3ynb!a_T_bl, nonyqeHHNe B AHCCepTaUHH: 

1. PaJBHTa MHK))OCKonHqecKaR Monenb KBa3HynpyrHX npoueccoB B Tep

MHHax nepexoAHUX nnoTHOCTeff C TOqffNM yqeTOH IlPHHUHna IlaynH nnn B3aHMo

neffCTBYXllllBff napu HYKnOHOB (o6MeHHOe BN6HBaHH8), c HCDOnb30Ba~HeM nepe

XOAHNX nnoTHOCTeff nnn OilHCaHHR CTPYKTYPN CTanKHBaDruHXCR nnep11 c BKnD

qeHHBM UBHTpanbHNX, CilHH-op6HTanbHNX H T8H30pHNX KOMDOHBHT· B 3~~0KTHB

HNe CHnN. 

2. B paMKax npennaraeMoro noJJ,Xona BnepBNe nonyqeHN H nporpaMHHO 

peanH30BaJibl HBnOKanbHNe panHanbHN8 ~OpM~aKTOpN, COOTBBTCTBYIXIIHB o6MeH

HOff KOMDOH8HT0 aMnnHTYAN peaKUHH, nn11 cnyqa11, Korna nerKoff CHCTBMOff 

IIBnlleTCII HyKnOH. 

3. B 8AHHOM IlOJl,Xone nonyqeHo YAOBnBTBOPHTenbHOe OilHCaHHe peaRQHff 
16o(p,p'J 16o• H 160(p,n) 16F B o6nacTH aHeprHff 3SsE s135 MaB H nepenaH-

P . -1 
HUX HMDynbCOB qsl. s ~M . 

4. IlponeMOHCTpHpoBaHa cymeCTB8HHOCTb BKnana 06MeHHoro BN6HBaHHII 

B peaKUHRX C HyKnOHaMH. 

8 

l 
s. rrpoeeneHo TBCTHpOBaHHe BonHOBNX ~YHKUHff 160 C yqeTOM (2p,2h) 

KOppen11uun B OCHOBHOH COCTOIIHHH. IlOKa3aHo, qTo HX Hcnonb30BaHKe He K3-

M0Hll8T ~opMN yrnoeol1 JaBHCHMOCTH ceqeHHII H aHanH3HPYIOllleff cnoco6HOCTH, 

onHaKO CHCT8MaTHqecKH YM8HbillaeT a6conlOTHN8 3HaqeHHII ceqeHHl1 Ha OT 10¾ 

no ~aKTopa 2, ynyqma11 cornacHe C 3KCil8pHM8HTOM. 

6. ITponeMOHCTpHpOBaHa qyBCTBHTenbHOCTb ceqeHHII H aHanH3HPYkllll811 

cnoco6HOCTH peaKUHl1 (p,p') H (p,n) K BN6opy 3~~8KTHBHNX CHn H OilTHqec

KHX IlOTeHUHanoB. IloKaJano, qTo pa3nHqHe HCDOnb3Y8HNX DOT8HUHanoB CKa-

3NBa0TCR na IIOPMHpOBKe ceqeHHl1. 

7. IlOKa3aHO, qTo yqeT nnOTHOCTHOl1 JaBHCH~CTH 3~~8KTHBHNX nyK

noH-HyKnoHHNX CHn ynyqmaeT ODHCaHH8 peaKUHH, H B nepey10 oqepenb aHanH-

3Hpy10mel1 cnoco6HocTH. 

s. 06o6meH na cnyqall KBaJHynpyrux peaKuHl1 MBTOA paJno~eHHR aH

nnHTYAN peaKUHH Ha 6nH~HIOIO H ]\anbHIOIO KOMilOH8HTN, COOTB8TCTBYkllllH8 eon

HaM, npuweJ\illHM OT 6nH11<11ero H J1anb11ero Kpa11 pacceHBalOlllero uenTpa. YKa

JaHnoe o6o6meHHe no3eon11eT HJIBHTH~HUHPOBaTb Hanuque npenoHnRkllllHX a~

~eKTOB e KB33Hynpyrux npoueccax. 

9. reopeTHqecKH nonTsep~eHo HanHqHe pany~Honono6HNX J~~eKTOB 

B peaRUHIIX nepe3ap11nKH (
6
Li,

6
He), (

3
He,t) na H30Tonax yrnepoJ1a, JKcne

pHMeHTanbHO 06Hapy~eHHNX B HA3 HM. H.B.KypqaTOBa. 

10. rronyqeno YJ\OBneTBOpHTenbH08 OilHCaHHe AH~~epenuHanbHNX ceqeHHl1 

peaKUHl1 nepe3ap11nKH (
6
Li,

6
He) H (3He,t) Ha H30TOnax yrnepona B WHpOKOM 

nHana3011e yrnoe B o6nacTH 3Heprun 15 + 25 MJB/HyKnoH. TioKaJaHo, qTo 

yqeT T0H30PHNX KOMilOHBHT 3~~0KTHBHNX CHn B paccMaTpHBaeHNX npoueccax 

crna-eaeT AH~paKUHOHHNe OCUHnnRUHH, He OKaJNBaR 3aHeTHoro.BnHRHHR Ha 

o6nacTh 6onhwHx yrnoe. 

11. rrponeHOHCTpHpOBaHa qyBCTBHTBnhHOCTb ceqeHHR peaKUHR (6Li, 6He) 

H (3He,t) K pa}\HanbHNH ~OPH~aKTopaM H OilTHqecKHM IlOTBHUKanaM, BKn10qaR 

paccTORHKR, Manbm no cpaBHBHIIIO C panHYCOM CHnbHOro nornomeHHII. 
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