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osmAH XAPAKTHPHCTHKA PABOT~ 

A1nyaJibHOCTh npo6JieMH. 

Bee, "ITO Mil cero.nm:1 3HaeM O B3aIIMO,lleHCTBirn 3JieMeHTapHHX 
tJaCTHQ, OilHCHBaeTCH TaK Ha3HBaeMOH CTaH,napTHOH TeopHeH, 
KOTopaH BKJID'IJaeT e,nHHYD TeOpHD 3JieKTpoMarHHTHOro CJia6oro 
B3'a,HMO,lleHCTBHH r Jl3llJOY-BaHH6epra..:canaMa ( fBC ) lf' ,KBaHTOBYD 

xpoMO,llHHaMHKy.. TeopHH 3JieKTpOCJia6oro B3aHMO,lleHCTBHH fBC 

ocHoBaHa Ha cnoHTaHHo HapyrneHHOH KaJIH6poBO"IHOH rpynne· 

SU(2) XU(1). r.ne SU(2) - :rpynna CJia6oro H30CilHHa H U(1) 
L . L 

rpyrina cna6oro rHnep3apH.na ( HH.neKcoM L xapaKTepH3yeTcH V - A 

CTPYKTypa cna6ux 3apmKE:HHUX ·TOKOB ) . KaK H3BeCTHO, B 

MHHHMaJibHOM aapHaHTe cTaH.napTHOH TeOpHH '3JieKTpOCJia6c:iro -

B3aHMO,lleHCTBHH (·npaBHe KOMilOHeHTHilOJieH HeHTpHHO He nxo,nHT B 

narpam1maH, noJIH XHrrca o6pa3 yDT .n'y6neTH ) , Maccu HeHTpHHO 

paBHU HYJID. HeCMOTpH Ha 6oJI~illOH ycn~x CTaH.napTHOH TeOpHH npH 

OilHCaHHH , cymecTB YDIUHX 3KcnepHMeHTaJibHUX . <tJaKTOB, ee He Jib 3H 

,C'IJHTaTb 3aBeprneHHOH TeopH
0

eH. K 3TOMY, B tJaCTHOCTH, . npHBO,llHT 
CJie,nyDIUHe 3aKJID'IJeHHH: a) B CTaH,napTHOH. TeOpHH C~HillKOM MHOro 

qiyH,naMeHTaJibHUX napaMeTpOB. 6) CTaH.napTHaH·TeopHH He OTBetJae~ 

Ha aonpoc 0 TOM, notJeMy cymecTBYDT TpH IlOKOJieHHH 

<lJyH,naMeHTaJibHUX.<lJepMHOHOB. B) CTaH,napTHaH TeopHH He HBJIHeTCH 
8,UHHOH; TeOpHeH acex H3BeCTHUX HaM B3aHMO.UeHCTBHH ' ( , CJia6oro, 

3.JieKTpoMarHHTHoro, CHJihHoro·H rpa.BHTaUHOHHoro ). 

~ Hi6TciHIUe~ BpeMH aKTHB~O paiBHBaeTCH MHoro riyT~H auxb.na 3a 

paMKH CTaH.napTHOH MO.UeJIH. 0.UHHM H3 3THX nyTeH HBJIHeTCH 

pa3BHTHe MO,neJieH BeJIHKoro o6~e,UHHeHHi CHJibHUX, cna6ux· H 

3JI¢KTpo~arHHTHUX ~3aHMO,U8HCTBHH. 9TO, aiinpHMe~, MO,UeJib.SU(5) 
H so(10 r CHt.lMeTpH"Illa·R ,' MO,UeJib , B' ' KOTOpux . npe.nnonaraeTCH 

HecoxpaHeHHe nenToHHoro H 6apHOHHOro 3a.pH,na. 3aMeTHM, "ITO 
Tpe6yei, 'IJT06U ' HefiTpHHO 6UJIO 60.hiinHHCT.~O '3THX MO,lleJieH 

Ma11cipaHoacko11 tJaCTHQeH c HeHyJieBOH MaCCOH 'cymeCTByDmHe 
3KCnepHMeHTaJibHUe. 

6apHOHHoro 3apH,na, 
.naHHUe no coxpaHeHHD :nenTOHHoro H 

no H3MepeHHD Maccu HeHTpHHO H CMeillHBaHHH ~,_. ____ _,_. 
l -~ · - .-• • ·•li"l"il :,.,;.-.~ \ ,~ e,_?~.t~11t:tP;wl1--"..:§ l'tn\...hu,1• 
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HeHTpHHO He CBH,UeTeJibCTBYKlT O KaKOM TO 60JibWOM OTKJIOHeHHe OT 

cTaH,napTHOH TeOpHH. YHHKaJibHOH npoBepKOH 3aKOHa coxpaHeHHH 

nenToHHoro 3apH,na li cymecTBOBaHHH MailopaHOBCKOH Maccu 

HeHTpHHO HBJIHeTCH HCCJie,noBaHHe npouecca 6e3HeHTPHHHOro 

.UBOHHoro ~eTa ~acna.na H,nep ( 2pov-pacna.n) 

(A,Z) ➔ (A,Z+2) + 2e~. 

3KcnepHMeHTaJibHO onpe,neJieHa JIHWb HHmHHH rpaHHUa .UJIH nepHo.na 

nonypacna.na ,naHHoro npouecca. Ha6n1CJ.neHHe 2pov-. pacna.na 

npe.ncTaBJIHJIO 6u nepBUH BUXO.U 3a· paMKH CTaH.napTHOH TeopH_H li 

03Haqano 6u cne.ny1CJmee: Bo-nepBux nenToHHUH 3apH.n He 

coxpaHHeTCH, ~· BO~BTOpux -HeHTpHHO HBJIHeTCH MaHopaHOBCKOH 

.qacTHUeH c HeHyJieBOH MaCCOH. B HaCToHmee BpeMH 2pov;;..pacna.n 

HBJIHeTCH HaH6onee KpHTHqecKHM. 3KcnepHMeHTOM K cymecTBOBa_HHICJ 

MailopaHOBCKOH. Maccu HeHTp_HHO li no.nTBepm.neHHH rHnoTe3U 0 

cymecTBO~aHHH npaBUX TOKOB. 

Bo3MOmHu H .npyrHe Mo.nu .n~oilHoro 6eTa pacna.na H~ep, B 

qaCTHOCTH, 3TO .UBYXHeHTPHHHl:lH .UBOHHOH ,6eTa pacna.n (. 2P2v

pacna.n ): 

( A,Z) ➔.( A,Z+2) + 2e- + 2v . . . . e 

HBJIHICJIUHHCH npoueccoM BTOporo nopH,nKa. no KO_HCTaHTe cI>epMH G '' B 
. . • F 

KOTOpOM coxpaHHeTCH nenTOHHUH,3apH.n. OH npoHCXO,UHT He3aBHCHMO 
i I -. • ' • ; 

OT Toro' HMeeT HeHTpHHO Macey HJIH .. HeT' li HBJIHeTCH JIH . _OHO 
. -, . .. . ·', 

qacTHUeil. BHpaKa HJIH MailopaHa. B COBpeMeHHOM nOHHMaHHH 

2P2v-pacna.n HHTepeceH caM no ~~6e, B BR.UY cBoeil 
-HCKJIICJ'IHTeJibHOH pe,UKOCTH 

B03MOmHOCTb npoBepHTb 

H_, , KpOMe 

npaBHJibHOCTb 

Toro, 

_H,nepHU,X 

npe.nocTaBJIHeT 

CTPYKTYPHUX 

BUqHcJieHHH, • liCnOJib3 yeMUX npH · BUqliCJieHH.li a:.nepHUX MaTp,liqHUX 

3JieMeHTOB !_!PoueccoB 2p2v-pacna.na, 2pov-pacna.na H .npyrux, .. 
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OrpaHHqeHHR 

KoTopue i,mmuo 

Ha Macey 

nonyqHTb 

HeHTpHHO 

H3 

OT 

,naHHUX no 

li _napaMeTpU npaBUX TO~OB' ·i, 
2pov-pacna,naM H.nep, i 

,UOBOJibHO, CHJibHO 

3JieMeHTOB ( HM3) •. 

3aBHCHT 

He,naBHHH nporpecc B 

BHqHCJieHHH 

Bl:lqlicJieHHHX 

2 

a:,nepHUX Ma TpHq~ux · . I 

HM3 

. ·1 
2P-pacna.na 6un '• 

.UOCTHrHyT C IlOMOIUblCJ KBa3HqaCTHqHo-.nupoqHUX BUqHcJieHHH B 

MeTo,ne cnyqafiHUX cpa3 ( QRPA-Bl:lqHcJieHHH ) . 0,UHaKO IlOJiyqeHHUe 

pe3yJibTaTU oKa3aJiliCb npe.neJibHO qyBCTBHTeJibHUMli K BU6opy 

BeJIHqliHU q , CBH3aHOfi c. qaCTHqHo-qacTHqHQH KOMnoHeHTOH . ' pp -

OCTaToqHoro HYKJIOH-HYKJIOHHOro B3aHMO,UeHCTBHH. BeJIHqliHU HM3 B 

npe.n7ne . .nonycTHMUX, 3Haqeuuil q,PP npoxo.nHT qepe3 HYJib. 

CJie,noBaTeJibHO, B paMKaX QRPA MeTo.na Bl:lqlicJieHliH HM3, nonyqaeM 

TOJibKO HHmHHe rpaHHUl:l .UJIH nepHO.UOB 2P2v-nonypacna.noB. 

B _CBH3li C · BUWe CKa3aHHUM, . aKTyaJibHOH HBJIHeTCH pa3 pa60TKa 

HOBUX MeTO.UOB BUqHCJieHHH HM3 2P-pacna.na H yqeT Bcex B03MOmHUX 

3ctJctJeKTOB, KOTOpue MoryT noBJIHHTb Ha liX BenuqHuy. 

UeJib pa6oTu. 

1) Pa3pa6oTaTb HOBUH MeTo.n BUqHcJieHHH HM3 2P2v- pacna,na. 

2) BuqHcJIHTb nepHo.n nonypacna.na npouecca 2p2v-pacna.na H,npa 
4·8Ca li cpaBHHTb era C cymecTBY~IUHMH 3KCnepliMeHTaJibHUM

0

li 

,naHHUMH. 

3) PaccMOTpeTb BKJia,n cna6oro MarHHTHOro li nceB.nocKaJIHpHoro 

HYKJIOHHOro B3aliMO,UeHCTBHH B aMilJiliTY.UY 2pov- pacna.na B 

cnyqae o6MeHa nerKHX H THmenux MailopaHOBCKHX_HeilTpuuo. 

4) npoBeCTH BuqHcneHHH 2pov- pacna.na H,npa 48Ca H H3 

,3KCnepliMeHTaJibHUX .naHHUX nonyquTb orpaHHqeHHe Ha 

3cpcpeKTHBHUH cpaKTOp Maccu nerKliX MailopaHOBCKHX HeHTpUHO 

<m>=~(UL ) 2 i; m, · L ek k k 

k 

r.ne. UL -- MaTpHua CMeWHBaHHH •HeHTpHHO, l; - C· qeTHOCTb 
ek k 

nonH MailopaHa H m - Maccu nerKHX HeHTpliHO ( m < 1. MeV ), 
· k k 

li Ha cpaKTOp 

m 
71 = I (u~k) 2_p_ ,_. 

M 
k k 

co.nepmaKlmHH Maccu THmeJIUX MailopaHOBCKliX HeHTpliHO ( Mk > 5 

GeV ) . 3,necb m - Macca npoToua:. 
p ~ 
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HayqHaH HOBH3Ha H ueHHOCTh pa60TU. 

B .nHccepTaUHH Bnepnue noKa3aHO, qTo B HMnynhCHOM 

npH6nHlK0HHH ( 6e3 yqeTa 'HyKnoH - HYKROHHOro B3aHMO,neHCTBHH) 
one pa Top HM3 2t32v- pacna.na pan'eii .Hyn10. cne.nonaTenhHO, 

.nnyxqacTHqHUH onepaTop .naHHoro MaTpHqHoro 3neMeHTa B s 

MaTpHqHoM no.nxo.ne onpe.neneH BKna.noM COOTBeTCTByIOmHx M030H 

o6MeHHux .nHarpaMM ¢eHHMaHa npouecca 2t32v- pacna.na. 
npe.nnollCeH ~OBUH MeTo.n nuqHcneHHH HM3 2t32V- pacna.na, KOTOpllH 

He Tpe6ye~ nocTpOeHHH cneKT~a npoMelKyToqHoro COCTOHHHH H.npa. 

npHBe.neHHYIO cxeMy BUqHcneHHH HM3 2t32v- pacna.na .MOlKHO 

npHMeHHTh H .nnH Hccne.nonaHHH npoueccoB 2t30v- pacna.na, 

nepe3apH,nKH nHOHOB Ha H,npax H .npyrHX nHOH HaepHUX npoueccoB; 
KOTopue Tpe6yIOT nocTpOeHHH cneKTpa npoMelKyToqHoro Hapa . 

Bnepnue paCCMOTpeH BKnaa .cna6oro MarHHTHOrO H 

nceB.nocKanHpHoro HYKROHHOro B3aHMO,neHCTBHH B aMnnHTyay 2t30v
pacna.na B TeopHHX c neBUMH TOKaMH, a TaKllCe B cnyqae o6MeHa 

nerKHX li THllCenux MaHopaHOBCKHX HeHTpHHO. rronyqeHa BepXHHH 

oueHKa Ha 3~~eKTHBHUH ~aKTOp. Maccu nerKUX HeHTpHHO <m> H Ha 

~aKTop 11N, coaeplKamHH Maccu THmenux HeHTpHHO. 

Anpo6auHH pa6oTu. 

npe.ncTanneMue n: 

H o6cylKaanHch· 

.nHccepTaUHH, 

Ha ceMHHapax 

HeoaHoKpaTHO . 

na6opaTopHH 
Pe3ynhTaTU, 

aoKnaauBanHch 
TeopeTHqecKoH ~H3HKH 06nemrneHHOrO HHCTHTyTa HaepHUX 

HccneaoBaHHH, Ha ceMHHapax MaTeMaTHKO-~H3HqecKoro ~aKynhTeTa 
YHHBepCHTeTa HM. KoMeHCKOro ( EpaTHCnana ) I' Ha MelKayHapo.nHOH_ 
KOH~epeHUHH ." Weak and Electromagnetic Interactions,in Nuclei 
11 

. ( MoHpeanh, .1989 ) ;· Ha XL BcecOI03HOM conemaHHU no H.nepHOH 

cneKTpOCKOnHU H CTPYKType aTOMHOro Hapa ( fleHHHrpa.n, 1990 ), 
Ha MelKayHapo,nHOH WKone II ¢H3HKa cna6ux B3aHM040HCTBHH npH 
HH3KHX 3HeprH'Hx " ( .lly6Ha, 1990), H Ha 14-0H EBpO~H3HqecKOH 
.KOH~epeHUHH no· HaepHoH ~H3HKe II Rare . Nuclear Decays and 

·Fundamental Processes 11 
( EpaT.Hcnana, 1990 ). 
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'Y 

ny6Jrni«rnHH. 

no Ma!epHanaM aHccepTaUHH ony6nHKOBa~o 8 pa6oT B coneTcKOH 

H 3apy6ellCHOH neqaTH. 

06-i.eM pa6QTR, 

nHccepTaUHH COCTOHT H3 BBeaeHHH, Tpex rnaB, 3aKnIOqeHHH, 

qeTUpex npHnollCeHHH. OoneM .nHccepTaUHH - 112 CTpaHHU MaWHHO~ 

nHCHoro TeKCTa, 4 pHCYHKa, 7 Ta6nHU. CnHCOK 6H6nHorpa~HH 

coaepllCHT 116 HaHMeHOBaHHH. 

CO.llEP~AHHE PAEOT~ 

Bo BBeneHHH o6ocHOBaHa aKTyanhHOCTh TeMU am::cepTaUHH. B 
qa~THbcTH; paccMoTpeHa np66ne~a npHpoau HeHTpHHb ( .llHpaK HnH 

MaHopaHa ), Maccu HeHTpHHo H npanue TOKH B KanH6ponoqHux 
TeopHHX. o6cyJKaeHU Mo.nu 6e3 HeHTPHHHOro, .nn yxHeHTpHHHoro 6eTa 

pacna.na H Mona· anoHHoro 6eTa pacna.na c HcnycKaHHeM 
HeHTpanhHOH ronacTOYHOBCKOH qacTHUll, MaHopoHa. npHBe.neHU 

cymecTByIOmHe 3KCnepHMeHTanhHUe aaHHUe no H3MepeHHIO .nBOHHOro 

6eTa pacnaaa Haep anH -.naHHux Mon pacnaaoB. PaCCMOTpeHa 

3aBHCHMOCTh aMnnHTyau 2t30v- pacnaaa OT MaCCll HeHTpHHO, 

HCXO~H H3 HaH6onee o6meH ~opMU 3qiqieKTHBHOro raMHRhTOHHaHa t3-
1 pacnaaa, BKn10qa10mero H npanue TOKH. npHneaeHu nepxHHe 

orpaHHqeHHH Ha ~aKTOp <m>, nuqHcneHHllH pa3HllMH aBTOpaMH C 

HC~ORh30BaHHeM pa3nHqHUX MoaeneH, H3 .naHHUX no 2t30v- pacnaao~ 
. . '-

HeKOTOpux H.nep. npirneaeirn BepxHee orpaHnqeHHe Ha ~aKTop 71 . 
• . . " N 

PaccMoTpeHu .npyrHe · H~neHHH, Hccne.nonaHHe KOTopux .naeT HaM 

HH~OpMaUHIO O Macce HeHTpHHO. PaccM6TpeHU TpH THna HeHTPHHHOro 
MaccoBoro qneHa narpaHJKHaHa: a) aHpaKOBCKHH MaccoBUH qneH; 6) 

MaHopaHOBCK.HH MaCCOBUH qneH; B) aHpaKOBCKHH H MaHopaHOBCKHH 
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MaCCOBllH 

Maccoaoro 

qJieH. 

tJJieHa, 

PacCMOTpeHa nHaroHaJIH3aUHH MaiiopaHOBCKOro 

nHpaKoBcKoro H MaiiopaHoBcKoro Maccoaoro 

tJJieHa a TaK>Ke HeKOTopue qacTHue cnytJaH, npencTaBJIHIDmHe 

HHTepec npH H3ytJeHHH 2pov- pacnana. o6cymneHa npo6neMa 

Bll'iHCJieHHH HM3 nBOHHOro 6eTa pacnana, c¢opMyJIHpoBaHa ueJib 

pa60TU H KpaTKO H3JIO>KeHo conep>KaHHe nHccepTaUHH. 

rrepBaH rnaaa IlOCBHmeHa npo6JieMe Bll'iHCJieHHH HM3 2p2v-
pacnana. 

B § 1 paCCMOTpeHO COBpeMeHHOe COCTOHHHe npo6JieMu ~ll'iHC~eHHH 

HM3 2p2v- pacnana. ITpHaonHTcH HM3 2p2v- pacnana, 

HCilOJib3YIDmHeCH B COBpeMeHHUX Bll'iHCJieHHHX lliHpHHll 2p2v-
pacnana Hnep. rrpoHcHeHa npHpona TeopeTHtJeCKHX oueHOK 

BepOHTHOCTeii 2p2v- pacnana B paMKax KBa3H'iaCTH'iHO- nupotIHllX 

Bll'iHCJieHHH B MeTone cnyqaftHllX ¢a3. Bll'iHCJIHTeJibHaH cxeMa 

aMnJIHTynu 2P2v- pacnana nepe¢opMyJIHpoBaHa TaK, tJTo nocTpoeHHe 

cneKTpa COCTOHHHH npoMe>KyTO'iHOro Hnpa He Tpe6yeTCH., ITOKa3aHO, 

'ITO onepaTopu axonHmHe B HM3 2p2v- pacnana HMeIDT au.n He 

onHOB peMeHHllX KOMMyTa TopoB HnepHUX anpoHHllX TOK OB' H 'ITO B 

HMilYJibCHOM npH6JIH>KeHHH OHH o6pamaIDTCH a HOJib. CnenoBaTeJibHO 

noKa3aHo, 'ITO HX MO>KHO paCCMaTpHBaTh KaK onepaTopu Me30HHHOro 

o6MeHHOro TOKa, rne Me30HHlle o6MeHll HHnYUHPYIDTCH HnepHUM 

raMHJibTOHHaHOM H. 
B § 2 npenno>KeH HOBllH MeTon Bll'iHCJieHHH HM3 2p2v- pacnana. B 

., . 
3TOM MeTone onepaTop axonHmHii B HM3. 2p2v- pacnana pa3nomeH B 

pHn onHoBpeMeHHllX KOMMyTa~opoB HnepHoro raMHJibTOHHaHa H 

CJia6ux HnepHUX TOKOB. PHny ,KOMMyTaTopOB B CTaHnapTHOM nonxone 

Bll'iliCJieHHH HM3 COOTBeTCTByeT cyMMa no COCTOHHHHM 

npoMe>KyTO'iHOro Hnpa. ITOKa3aHO, 'ITO nJIH cneuuaJibHOH ¢opMU 

HnepHoro raMHJibT,OHHaHa H conep>Kamero tJaCTb ,. ueHTpaJibHYID 

HYKJIOH- HYKJIOHHoro B3aHMoneiiCTBHH H KYJIOHOBCKoe 

B3aHMoneiicTBHe HYKJIOHOB, HM3 2p2v- pacnana MoryT 6uTi. 

Bll'iHCJieHU B 3aMKHYTOM BHne. COOTBeTCTByIDmaH ¢opMa HM3 2p2v
pacnana conepJKHT nBYX:HYKJIOHHUH oriepaTop npocToro . BHna, 

KOTOpllH npuroneH 

Heo6xonHMO TOJibKO 

nnH 

3HaTb 

npoaenemrn 'iHCJieHHllX pacqeTOB. 

BOJIHOBlle ¢YHKUHH HatJaJibHOrO H 

KOHetJHOro Hnpa H 3¢¢eKTHBHOe HYKJIOH- HyKJIOHHOe B3aHMoneiiCTBHe 

6 

!, 

1' ~, 
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j 

l 
' 
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\, 
>l1 

::J 
.. t 

B Hnpe. 

qHHrOM, 

ITpoaeneHo 

T.c. ro 

cpaBHeHHe C 

H K.P. By, 

MeTonoM 

KOTOpllH 

npennomeHHUM q_p: 

TaK>Ke OCHOBaH Ha 

Bll'iHCJieHHH KOMMyTaTopoB HnepHoro raMHJibTOHHaHa H CJia6ux 

HnepHllX_TOKOB. 

B § 3 

pacnana 

B paMKax npenJIOJKeHHOro MeTona Bll'iHCJieHu HM3 2P2v-
48. , . . . _, '. 

Hnpa Ca. B pacqeTax HC_IlOJih3yeTCH 3¢¢eKTHBHOe 

HYKJIOH- HYKJIOHHOe B3aHMoneiicTB~e ( rrapHlKCKHH IlOTeHUHaJI ), H 

TpH ,THna BOJIHOBUX ¢YHKUHH HatJaJibHOro H KOHeq~oro Hnpa, 

Bll'iHCJieHHlle B pa3HllX 

o6onotJeK. rrpoaeneHo 

KOH¢Hrypau~oHHllX npocTpaHCTBaX HnepHllX 

cpaBHeHHe 3HatJeHHH Bll'iHCJieHHllX HM3 c 

BeJIH'iHHaMH, nonyqeHHUMH B MeTone HCilOJib3YIDmeM IlOJIHOTY 

COCTOHHHH npoMeJKyTO'iHOro Hnpa. IToKa3aHO, 'ITO B cJiyqae 

Bll'iHCJieHHH C BOJIHOBUMH ¢YHKUHHMH ( THil I' II ) ' Bll'iHCJieHHe 

KOTOpux. orpaHH'iHBaJIOCb Of o6oJIO'iKOH, HMeeTCH xopornee 
", ,, · · 7/2 · . . 

cornacue ~e3yJihTaToB o6oux nonxonoa. IToKa3aHo, 'ITO B cnyqae 

Bll'iHCJieHHH C BOJIHOBUMH ¢YHKUHHMH ( THil III ) ' Karna 

HCilOJih3yeTCH 6onee lliHpOKOe npocTpaHCTBO Of-1p HnepHllX 

o6oJIO'ieK, HMeeTCH CHJibHOe nonaBJieHHe BeJIH'iHHll HM3 2P2v
pacnana. 3Ta BeJIH'iHHa 6JIH3Ka K Bbl'iHCJieHHOH B. A. XoneJieM B 

A ' • 

paMKax TeOpHH KOHetJHUX ¢epMH CHCTeM. Bll'iHCJieHHUe HHJKHee H 
. ., 48 

BepxHee 3HatJeHHH nepuona nonypacnana 2p2v- pacnana Hnpa Ca 

paBHll 1.9 X 10 19 JieT H 8.2 X 10
20 

JieT, COOTBeTCTBeHH~. 

3KcnepHMeHTaJibHOe orpaHH'ieHHe Ha nepuon nonypacnana paBHO 

3.6 X 10
19 

JieT. 

BTOOaH rJiaBa IlOCBHmeHa H3ytJeHHID BKJiana CJia6oro MarHHTHOro H 

nceBnocKaJIHpHoro HYKJIOHHOro B3aHMoneiiCTBHH B aMnJIHTyny 2pov
pac_nana B cnyqae o6MeHa JierKHMH MaiiopaHDBCltHMH HeiiTpHHO._ 

B § 1 paccMOTpeHa aMnJIHTyna 2pov- pacnana B TeopHHX c 

JieBUMH TOKaMH H npHBeneHU HM3 2pov- pacnana, KOTOpue 

HCilOJib3YIDTCH B COBpeMeHHUX Bll'iHCJieHHHX oueHOK Ha 3¢¢eKTHBHUH 

¢aKTOp MaCCU HeHTpHHO <m>. 
B § 2 Bnepaue paCCMOTpeH BKJian CJia6oro MarHHTHOro H 

nceBnocKaJIHpHoro HYKJIOHHOro B3aHMoneiiCTBHH B aMnJIHTyny 2pov
pacnana. B s - Ma TpH'IHOM nonxone Bll'iHCJieHU COOTBeTCTB yIDmirn 

HM3. rrceanocKaJIHpHllH ¢0pM¢aKTOp ytJHTllBaJICH C IlOMOmhID rHilOTe3ll 

0 qaCTH'iHOM coxpaHeHHH aKcHaJI&Horo TOKa. 
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B · § 3 BU'lHCJieHu .!IM9' ·213ov- pacnana .LlJI.fl nepexo.ua' 48Ca(O+) ➔ 
48Tf( O+). TIOKa3aHO; 'ITO BKJiaJtOM CJia6oro MarHHTHoro HYKJIOHHoro 

· .·i ' .; ' . 48 · · 
B3aHMOJteHCTBH.fl B aMilJIHTyJte 2/30V- pacnana .HJtpa ca· MO>KHO 

~p~He6pe'lb, H 'ITO yqeT nceBJtOCKaJI.HpHoro HYKJIOHHOro 

B~aHMOJteHCTBH.fl B npouecce 2/30v- pacnana 48Ca yMe_p&maeT 

3HaqeHHe COOTBeTCTBYK>Illero .!IM9 2/30V- pacnana Ha 15-40 % 

_TiyTeM cpaBHeHH.fl 3KCnepHMeHTaJibHUX H TeopeTHqecKHX 3HaqeHHH 

nepHOJtOB nonypacna,naB noJiy'leHO BepxHee orpaHH'lemie Ha qiaKTOp 

Maccu HeHTpHHO 

<rn> < 76 eV, 70 eV, 23 eV, 

B cnyqae BuqHcJieHHH c BOJIHOBUMH IPYHKUH.f!MH THna I, II, III, 

COOTBeTCTBeHHO. Be3 

B3aHMOJt8HCTBH.fl HaiiiteHO 

yqeTa 3THX qJieHOB 

<rn> < 47 eV, 45 eV, 20 ev. 

HYKJIOHHOro 

TpeTh.fl rJiaBa IlOCB.flllleHa H3yqeHHK> BKJiaita CJia6oro MarHHTHOro H 

nceBJtOCKaJI.HpHoro HYKJIOHHOro B3aHMOJteHCTBH.fl ~ aMil~HTYJtY 2~0v

pacnana B cnyqae o6MeHa T.H>KeJI~MH Maiio~aHOBCKHMH HeiiTpHHo. 

B § 1 paccMOTpeHa B03MO>KHOCTh, Karna OCHOBHOH BKJiaJt. B 

aMilJIHTYJtY 2/30V- pacnana onpeiteJieH BKJiaJtOM T.fl>K8JIUX 

MaHopaHOB CKHX HeHTpHHO. nocTa.BJieHa 3anaqa paccMoTpeT& BKJia,n 

cna6oro MarHHTHoro· H 

B3aHMOJteHCTBH.fl B aMnJIHTYJtY 

nceBJtOCKaJI.HpHoro 

2/30V- pacna.na. 

HYKJIOHHOro 

npennomeHo 

yqHTUBaTb 3ip¢eKT KOHe'lHUX pa3MepoB HYKJIOHOB C IlOMOIJlbl() 

¢eHOMeHOJIOrHqecKHX qiopMqiaKTOpOB H ¢opM¢aKTopoa, auqHcJieHHUX B 

MOJteJIH KO¢aiiHMHp~BaHHUX KBapKOB ( MKK ). 

B § 2 HanHcaHa aMnJIHTyJta 2/30v- pacnana B cnyqae o6MeHa 

T.fl>K8JIUMH HeHTpHHO. IlpHBeJteHU aHaJIHTHqecKHe qiopMU CJia6ux 

HYKJIOHHUX qiopM¢aKTOpOB, H qiopM¢aKTOpo~ auqHcJieHHUX B MKK. 

'npoiteMOHCTpHpOBaHo KaqecTBeHHOe cornacHe o60HX THilOB 

ipopMqiaKTOpOB. JlJI.fl JtaHHUX THilOB ¢opMqiaKTOpOB auqHcJieHu 

.nayxqacTH'lHUe onepaTopu COOTBeTCTBYK>IllHX .!IM9. 

'·B § 3; .!IM9, npHBeJteHHUe B § 2 BUqHcJieHU· JtJI.fl• .HJtepHoro 

nepexona 48Ca(O+) ➔ 48Ti(O♦). H3 cpaBHeHH.fl BeJIHqHH .!IM9, 

8 

KOTopue· HMeK>T CBOe npoHCXO>KJteHHe B_ pa3HUX qJieHaX HYKJIOHHOro 

B3aHMOJteiicTBH.fl BHJtHO, 'ITO cna6oe MarHHTHoe H nceanocKaJI.HpHoe 

HYKJIOHHOe B3aHMOJt8HCTBHe HrpaK>T cymecTBeHHYK> pOJih B 

BU'lHCJieHH.flX 2/30V- p~c~ana .f!Jtpa 48Ca B cnyqae o6MeH~_T.fl>KeJIUX 

_ Maiiopa.HOBCKHX - H8HTpHHO. PacqeTU IlOKa3UBaK>T, 'ITO, BCJieJtCTBHe 

B3aHMHOH KOMil8HCaUHH BKJiaJtOB OT pa3JIH'lHUX 'lJieHOB HYKJIOHHOro 

B3aHMOJteHCTBH.fl B aMHJIHTy.ne 2/30V- pacna.n_a, BeJIHqUHU .!IM3 2/30V

pacnana qyBCTBHTeJibHU K MaJIUM OTJIH'lH.flM o60HX THilOB 

qiopM¢aKTOpOB. BuqHcJieHU orpaHHqeHH.fl Ha ¢aKTOp 7)N. 

11 3aKJil()qeHHH cipopMyJIHpOBaHU OCHOBHUe pe3yJI&TaTU, 

BUJtBHraeMue Ha 3alllHTy. 

B npHJIO>KeHHH A npHBe.neHH CBeJteHH.fl O none MaHopaHa, KBaHTaMH 

KOTOporo .f!BJl.fll()TC.fl HeHTpaJibHUe qacTHUU co CilHHOM 1/2. 

B rrpHnomeHHH B H3JiaraeTc.H cnoco6 auqncneHH.fl a paMKax 

o6onoqeqHQH MOJteJIH .!IM9, conep>KalllHX JtBYXHYKJIOHHUe onepaTopu 

JtJI.fl nepeioita 48Ca(O~) ➔ 48Ti(O+). 

B npUJIO>KeHHH B paCCMOTpeHa IlOJieBa.fl ¢opMyJIHpOBKa rHnoTe3U 0 

qacTHqHQM coxpaHeHHH aKCHaJibHO-BeKTOpHoro TOKa. 

B npHJio>KeHUH r npHBeiteHu · ~yp&e-npeo6pa3oBaHH.fl HeKoTopux 

onepaTopoB, co.nepmamnx qiopM¢aKTOpu HYKJIQHOB, H3 .HMilYJihCHOro B 

KOOpJtHHaTHoe npeJtCTaBJieHHe. 

OCHOBHUe pe3yJI&TaTU nHccepTaUHH, BUilBHraeMue Ha 3am11Ty 

1) 

2)-

-3) 

Bnepaue noKa3aHO' 'ITO B HMilYJihCHOM npH6JIH>Kemm ( 6e3 

y'leTa HYKJIOH- HYKJIOHHOro 

2/32v-pacna.na paBeH HYJIK>. 

aMnJIHTYJtY 2/32v-pacna.na B 

B3al-lMOJteHCTBH.fl onepaTop .!IM9 

CJieJtOBaTeJihHO, OCHOBHOH BKJiaJt B 

s.~ MaTpHqHQM IlOJtXOJte onpeJteJieH 

Me30HHUMH o6MeHHUMH JtHarpaMMaMH 2/32v-pacnana. 

npennomeH HoauA MeTOJt auqHcJieHH.fl .!IM9 2132v~pacnana, 

KOTOPUH He Tpe6yeT IlOCTpoeHH.fl cneKTpa npoMemyToqHUX 

COCTO.f!HHH .HJtpa. 

B paMKax npe,nJIO>KeHHOro M8TOJta BUqHcJieH nepHO.ll 

nonypacnana 2/32v-pacnana · Hnpa 48Ca. Pe3yJI&TaTu 
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liYBCTBHTenhHU K BU6opy BOnHOBUX ~YHKUHH HaqanhHOro H 

KoHeqHoro ll.npa. BuqucneHHOe HHJKHee u BepxHee 3HaqE;HUe 

nepHo.na nonypacna.ua paBHU 1. 9 x 10
19 

ne-r H 8. 2 x 10
2
.\neT, 

COOTBeTCTBeHHO. 

4) BnepBu_e paccMOTpeH BKJia.n cna6oro MarHHTHoro u nceB.no- · 

CKanllpHoro HYKJIOHHoro B3aHMO.UeHCTBHll B aMnnHTY.UY 

2/30V-:pa~na_.ua B Teop1rnx C neBblMU TO_KaMU. 

5).. IloKa3aHO, . '-iTO yqeT · nceB.llOCKanllpHoro: HyKnOHHOro 
· 48 

B3aUMo.neHCTBUll B. npouecce 2[30v-pacna.na ll.llpa Ca •B cJiyqae 

nerKHX HeHTpHHO yMeHbll!aeT 3Ha'-ieHHe COOTBeTCTB YIOIUero .HM3 

2[30v-pacna.na Ha 15-40 %. cne.noaaTeJihHO, nonyqeHu MeHee 

CTpor11e orpaHH'-ieHHll Ha 3~~eKTUBHblH ~aKTOp Maccu HeHTpHHO 

<m>. 
6) . . IloKa3aHo, qTo yqeT cJia6oro MarHHTHoro 11. ncea.nocKam:1p-

Haro HYKJIOHHoro B3auMo.neHCTBUll. B npouecce 2/30v- pacna.na 

ll.llpa 
48

Ca C o6MeHOM TlIJKenux HeHTpUHO cymecTBeHHO yMeHbll!aeT 

3Ha'-ieHHe .HM3 2[30v-pacna.na ( B 2-20 pa3 ) . B cJie.UCTBHe 

B3aUMHOH KOMIIeHcauuu BKna.noB OT BeKTOpHoro, aKcHanhHOf'.O, 

cna6oro MarHUTHOro u ncea.uocKanllpHoro HyKnoH_Horo 

B3aUMO.lleHCT_BUll B .HM3 2/30v-:pacna.na, pe3ynhTllTU .. qyacT_B11..: 

TenhHbl K ManuM OTnU'-iUlIM HCIIOnb30BaHHblX ~eHO~eHOJIOrU'-ieCKHX 

~opM~aKTOpOB u ~OpM~aKTDpOB. Bbl'-iUCJieHHUX B. MO.lleJIH MKK •. 

·' 
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