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1-fsyqeHRe 06pasoaaHRII CnO>KHbiX '!aCTR~ DpH 838RMOlleACT8HR HyKnOBOB BbiCOKOA 

aaeprHH C !!llpaMR npellCT&BnaeT 60nbWOA RHTepec KaK C TO'IKH speHRII nony'leHRII RH~Op

MallRR 0 MeXaHHSMe COOTBeTCTByiOlllRX peaKilRA, TaK R nnH aH&nR3a CTpOeHRR !!llp&-MRWe-

HR. 

Jlo nocnenHero apeMeHH o6pasoaBHRIO ~parMeHTOB a peaKURIIX c nerKHMR llllPaNH 

OC06ag ponb OTBOllRnSCb M9X8HR3My KBa3Rynpyrono Bb!6RBaHHII 83 Hllpa 6biCTpb1M nepBR'r." 

HbiM Rna KacKallHbiM HyKnoHoM uenoA accouaauRa (Kn&CTepa). 

/1 2/ 
nocne 06Hapy>tceHBR B aKCDepHM9HTe ' 6onbWRX nepenaq BMDynbCa BllpaM-OCT8T"" 

xaM npa oTmenneHBH OT nerKoro !!llpa o.nHoro HyKnoHa cTano oqeaanHo, 'ITO a pane cny

qaea HeyppyraA npouecc, npOT9K810lllRA Ha HyKnOHHOA acCOQHaUHR, MO>KeT H-rpaTb cyme

.CTBeHHYIO ponb
13

•
41

• 

B TOM cnyqae,_ xorna RsyqaeTca o6pasoaaHRe ~parMeHTOB '· npRaeneaHble wHpHHbl 

KOTOpbiX llnll naHHOrO Hllpa-MBW9HH 3Ha'IRTenbHO M9HbWe, '19M DpHB9ll9BHDI9 WRpHHbl 

cocenaax, 6onee TH>Kenblx KnacTepoa, y'leT TBXHX aeynpyrax nponeccoa cTaHOBBTCH 

coaepweaao aeo6xonBMbiM. TaxaH CHTyauasr, RanpaMep, &MeeT wecTo nnH nllpDI KnacTe-
8 9 16 

poa U a Be a snpe 0 , nnH KOTOpblx ~~KTHBHble 'IRena N a# paaBbl 0~005 a 

0,13 COOTB9TCTBeBBO. 

-30 2 
B- nerKHX srnpax Man.bl (nopHnxa 10 CM ) ceqeaaH nepenaqa 6blcTpb1M HYKnOHOM 

KnacTepy Tana Li _ana Be aaeprRB, nocTaTo'!HoA nnH TOro, 'IT06bl KnacTep noK~ayn srnpo, 

a pa3B9TBneHHOCTb KaCK&lla HesHa'IHTenbHa. noaTOMy Heynpyrue DpOU&.CCbl B aTOM Cnyqae 

MOryT naaaTb OCHOBHOA BKnan. 

B aToA pa6oTe Rsyqea OllRH R3 B03MO>KHbiX "Heynpyrax• Kaaanoa o6pasoaaHBR Lt
8 

12 
sa anpe C • Bb16paaab1A KaHan onacblaaeTc!l naarp&MMOA pRe. 1. Pac~_eT npoao.nancs 

B BMnynbCHOM npa6nH>K&HHH. 8nBBHB9M CDBB-Op6HT&nbHDIX H T&H30pBDIX CHn B paCD8.llBbiX 
/5 6 11 

aepmaaax npeHe6pe~anocb ' ' 

B aToM cnyqae ceqeaae npouecca a na6opaTOpaoA cacTeMe sanaweTCH <:nenyrolllBM 

o6pasoM 

3necb A aeKoTopas KOBCTaBTa, p - awnynbC nepaaqsoro npoToaa, N(k) - RNnynbCaoe 

pacnpeneneliae xnacTepoa Be 
9 

B anpe C 
12 

, f (fl. 2 
)- ~yaKuaa, xapaKTepasyromasr HMnynbC-

. 9 
Hoe pacnpeneneaae npoTOBOB a KnacTepe Be , "' - KB&J;tpaT nonaoA aHeprHH acex qacTan, 

3 
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'(I~J~yiPWHXCR 8 aepwaae a Xpw:c. 1 J, m -wacca nporoaa, J"'(OJ) - nonaoe C8'18HH111 P·P 

'' ·' -' ' ' 9 12 •' ..,J>P 8 
~Oll&IC:T8RR, k- awn;rna.c .. xnacTep•·Be 8 Rllpe <;:: , q - awnynJoC cpparw•a:ra ~i , 

' Ccls' 8 ..;, &oP.-:rc aanJ)aaneau :•ro 8hlneTa no OTHoweaaiO x aanpaal1eaa10 n_alleH~ nepsa•-

;· koro\'n.po:r.oas., !l.8 
- xaallp8T •.4 .- liMnynJoCa, .nepellBK!Ioro a aepwaae 2. 

Bl>iotacnena np080llRliRCb npa ll8yx saaaCKI'dOCTRX N (k) : 

N(k) .. S(k) a N(k) •k11 e~rp(-k2,/kll ). 
0 

tJapaMeTp k., ,6bln B3fiT 6li1J3KKM X 060liO'l8'lHOM:Y OCilHMRTOpHOM:Y napaM8Tpy k
0 

*276 Msa/c, 
' f j . /2/ 9 : ' 

3aaBCBI40CTb OT If., 6111116. onpelleneaa llliR C8o60llllb1X Rllep Be 8 o6nacTa nepe-
' - 8 

.O:all:saepraa t.U 6onee .. 2,5 Ma8, ¢1yHKUR5 f(i,) 6wna cwa:ra npa 9118prH11 T-4Ms8 

C odu,apniiTOpBOjl ~OIIH080I cP:YHXIlH81 1 p o6onon:a Be~- , XOTOp8ll xopowo ODBC&I81l8T pac-
, I 

npen:ene&ae oo BM~)rnJoCaN a lp · o6ono'IJte- sToro-lltllpa. "P" wanwx T • y,.~T 8l!HRHHR 

, ll)'1Cli~OJ' ll! o60l!O'lltH K8 cytueCTB8H811 1 ROCJtOllbKY yllan8HB8 Kyxnoaa li3 3TOI 060liO'lltH 

-~~~~Oll~T .It CTDnb lilbiC:OKOM:Y llblpO'lHOM:Y 8036yJKll8HIIIO R,!:lpa Ll S , 'ITO OliO np~TfJpneaaeT 
;~'qoKH&IA pacaall , 

' . 9 3 
:1, 8bii5CI)p B OCDllliRTOpKOI M0ll8llll cP:YKKilllll OTHOCBT8llbll0r'O ll8RJK8HHR Be H He B Bll-

'·~~'; __ k~'(;,l1Jf!;0ll) COOT88TCT8Y8T Or'p8KH'l8HBIO TOIJJbXO lp COCTOIIHBIIM, 'ITO, 0'18BBllH01 

~PitB!Eill&T -K ls8BhiW8HIIK> axnalla HIISKOKt.tnyliJoCHOI xo~o~noaeaTw :a N(k) (xpoMe cocTQRHHII 

,
1 ~,THOCH'I'8nb110t'O 'ABHJK8KBR C 2 • 4 B03MO:IKRbl R 6onee B&IQOXII'l rapMORHJI:K-), 

. , :
1
-' • Bw'llfClleHH~ · npoaoll&nBCb llllll eaepr11l nall&K>WIIX npoToRo8 650 Ms8 a 2200 Mea, 

'!' 

Peafni!'Ta:r&J ~&J!fllcnetlaa npa8ell&Hbl &a pac. 2-5 coa~o~ec:rao c aacnepa~o~eaTan~o~~hiMll llAR• 
I .. ' : i, . /3/ /8/ 
.-~1>fMii0 , &ll!li!Tb!MR H3 pa6oT ' , 

_Vf3 ,, COR0¢'\'8Bl!eRBH llpR88ll8BHbiX SKC'JiepHM811T8llbHbiX H T80p8TH'leCKHX 38BHCKMOC1'eil 

~~·.itye:r, 'ITO 1) 8bl6op a;..eynbCHOr'? pacnpellelleHIIH a BHllS N (k)•8(k) a·e noaaonaeT 

•CI>ItllCaT .. npllliiBllbJIQ COBOKY!IHOCTb 3KCnepRM81!1'81lbHbiX • ll8HHbiXj 2) · CR8KTpW UOll ll8KHbiM 

yrnOM ~.<>:#owo ORKC:b1B810:rcll. 388HCRMOCTbiO , np11 N(k)• k 
2
e ·k' :1'1••.;a p8CXOJKlleKJ111 B RH3~o- ' 

B~epi:'K'(II:oll .~80'\'11 MOJKHO OTH9CTB 38 ~'1ST ~blfiopa Cl!IIW10M •MIIr'KOt• ¢!:YKXUBRN(k) 

-$): yt',no~~8 ,p8CUpGll8l!8HRII K8Jt B SKCR8pRM8i!Te, T8K R 8 p4C'l9T8 KM810T M8XCIIM:YM Rpll 0°, 

:~~~~~KO ·.-aoTpORHll, nony'l8H~8R Iii 9KCD8p~M8HT8 0 H8CKOllbKO BbiW8 p8C'l8THOJI, 0THOW8HRe 
·: •i\" I,' '"I ' 

(1:~118HHI IIJIII Tp •2200 Msa a Tp •650' Ms8, c.ornacao pac'le:ry, paaao 1,5, 'ITO ae npOT!IIo-

, : ~1f~T po~'I'Y C8'18KBII cppanieaT&UIIII aa nerpx llllP•x c aospac~aaaeM saepraa 6oM6ap-

. Jl!!PYa:YuRXt• npoTOH0$1 

B ~11n:r orpaHB'l8HIIA, aanoJKeHawx np11 B.biROliHeHaa s:roro pac'leTa, nony'leKHhle P•'" 
' ' 

.S:YilbToBTWi paayM88TCB, MOr':YT Rp8fliHllOB8Tb llBWb H8 80CRp0113118ll8HR8. OCK08Hb1Jt 38)!1.C:H-

,, :.Coc:Tel ·rrp~uec:cll cpp~t~o~eaTaqaa, · Sonee lleTanbllhlll_ pac .. eT llon>Kea ae TonbltO 6WTb c~b-
~pllRWM ~T ~ex Cll8118BHWX Bb1W8 llORylU8KHI 1 KO H :Y'liiTbiB8Tb 6onee CIIOJKII~8. llH8r'p81'd-

1'\<fW,' a ~ nepay10' 0'18p8llb, ,Y'l8CTb B3811M0ll8ICTBH8 8 K8118,/lbiiOM COCTpsr•a•, 

4 ,,. 

.. 

~ 
'• 
' 

ABTOPI>I 8blp8~aiOT ~pB3118T81lbiiOCTb llOXTOpy 4!H8RK0 ...... 81:8N&Til'ltiC:I . . . ' 
8.t',ComlBb88y II llOKTOpy cP.3KKO-M8T8M8TB~8CJtKX HAYK B,'Co6aplllu8BK(II 

cTB•e 'a awnonaeaae eTol pa6oTbl, 

naTepaTypa 

1. B. H. BoraTaa,, ().8. no:IKXHH, IO.n • .HaoBllea. )1(3T<I>, :!§, Nv 6 ( 12) 207~ 

2. 'O.B.noJKKJf •• IO.n • .siKOBnea, nporp8MM8 • flt3HCW llOIUI8llQB xi 'rl-. ~:IKI 
wllHBII no ,llllep&ol cneKTpocxonaa a T611naca, Vf3ll. Ha:rxa, 1964. 

a. O.B. noxh:aa, H.A.nepcp&no8, IO,n;.RKo8nea. JlAH !!!!• Nv 4, 828, let 

4; B,Vf,Bor~~R, O.B. noJKxaa, H.A.nepq,&noa, IO.n,.Haoanea, )1(3'fq,t, ,1§ 
/1 .' • 

6. A.J.Mat1•. ~.HUlman and H. Tyren. Nuc:l. phya., 1, lO (19S8). 

,,~·l,tJi 6, K,Jflll.,._ J4uel. phya., ~· «l7,H959). 

7. A.loha~.Oa. Y:.Sc*amoto. Nuc:l.Phya.,_g.&25 (1963), 
~-~ _,~~.~_'_ "1,' )\$ 
'v ~ll ,,/l;l· 8. S.ltatcDff. Phya. :Rev., ~ lOS (1959). 
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pac. 1 ), m -Macca npoToaa, utot(ld) - nonaoe ce'laH&e P·P 
9 12 ' ...JlP , 8 

. xnacTepa Be a a.o;pe C , q - RMnyntoe !PparM&HTa ~i 1 

a&JneTa no OTHoweaaJO K aanpaaneHRJO na.o;ealfR · nepaa'l

- &Mnyntoea, nepe.o;aaaoro a aepwaae 2. 

b npa .o;ayx aaa&CRMOCTRX N (k) : 

(k) a N(k) ~k2 exp(-k3,/k2 ). 
0 

KRM K 060nO'I8'1BOMY OCilRMHTOpHOMy napaM&Tpy k
0 

-275 Msa/c, 
/2/ 9 ,' ' 

. onpe.o;ene11a .o;na cao6o.o;ablx a.o;ep Be a o6nacTH nepe-

,.5 Msa. ¢>yaxuaa. f (S·) 6blna cwHTa npa SHeprH11 T -4 Mae 

axuaeA 1 p o6ono'IKR Be9 , xoTopaa xopowo onHCbiBaeT pac-
• 

o6ono'IK&· sToro aap&~pa wanwx T. Y'leT anKRHRB 

wecTaeaea, nocxon&Ky y.o;aneaae ayxnoaa K3 sTOI o6ono'IKR 

bipO'IHOMy B036y:IK.0:8HHIO fl.llpa U S , 'ITO OHO np~TepneEiaeT 

9' 3 
MO.o;enB cPYHKUHR OTHOCBTenbHOro .O:BH:IK8HKB Be H He B BB-

T8Y8T orpaHB'I8KBIO TOIIJbKO lp COCTOHHHBM1 'ITO, 0'18BB.O:HO, 

a HH3KOBMRyntoeHOI KOMROH8HTbl B N(k) (xpoMe COCTOKHHB 

m 4 B03MO:lKHbl R 6onee BbiQOKHe rapMORKii:B), 

.a;na &Kepr&A na.o;aJOwax npoToaoa 650 Maa H 2200 Maa, 

.0:8Kbi Ka pBC, 2-5 COBM8CTHO C 9KCR8pKM8HTanbHb1M'K ,IJ;aJI'!" 
8/ 

.0:8KHbiX 9KC'R9pHM8HTanbHbiX R T80p8TK'I9CKBX 38BKC,BMOC'I'ltl 

&caoro pacnpe.o;eneaaa a aH:.o;e N (k)•B(k) He noaaonaeT 

Tb SKCnepHMe&Tan&HblX • .o;aHHbiXJ 2)' CR8KTpbl 00.0: ,IJ;a&HbiM 
2 •k't~2 

8BHCHMOCTbiO . RpH N(k)• k e .,a p8CXO:IK.0:9KBe B RK3~0-

CTH sa C"'eT Bb16opa cnHWKOM "MKrxot• cPYKI[IlBB N(k) 

B 8KCnepBM8HT80 Tax H B pac"!9T8 HM&IOT M8KCRMyM npa 0°, 

aa B 9KCnepHM8KT8 0 K8CKOnbKO BbiWe p8C"'8TKOII, 01'K01U&HB8 

TP "'650 Maa, cornacao pac'leTy, paaao 1,5, 'ITO ae npoTIBo

Tauaa Ha nerxax a.o;pax c aoapacT&HK&M sueprRK 6oM6ap"' 

O:lK&HHbiX np& BblnonneHKK sToro pac'leTa, nony'I&HHwe. P•'" 
npeTeH.o;oBaTb nKWb Ha BOCRpOR388.0:8HOI8 OCHOBIIbiX 38)5.CK

B, Bonae .o:eTanbH&IA pac"!eT .o:on:lKeH IJ& 'l'on&ao 6WTb cao

biWe .o;onyweu&A, no H y"'HTbiBaT& 6onee cno:IKHble .o;&arp.!Uioi-

Tb aaaaMo.o;eAcTaae a Ha'l&nbHOM cocTpK!JHIC. 
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ABTOPI>I IIWp'a~B:IO'I' ~pR3K8TenlooROCTb .O:OKTOpJ: ciiii3RXO-M8't8M8TH"'8CJ[JfX aay.K ' 

s.r.conoa&eay H .O:OKTopy IP•3HXO-M8T8M8TH'18CKIIX Hayx B.C.Bapaiue&KOB,Y ,. CO.ctel.:-' 

CTBKe 'B BbiRORH8HH8 9TOI pa601'bl, . 

n&TepaTypa 

1. B.H.BoraTBH,, O.B.no:lKKKH, IO.n • .Rxoanea, .>K3T¢>, 1§,1'11 6 (12) 2072 :(1968), 

2. 'o.8.no:lKK8Bo IO.n. Jlxoanea, nporpaMM8 H Te3HCbl .o;oana.o:oa XU' e:IKero.o;aoro coa.-
w8HRB no •.~:r.apuot cneitTpocxonaa a T6anaca, Ha.o;. Hayx11; 1964. 

8. O.B. noxl:icaa, H.A.neP~Panoa, IO.n • .Rxoanea. JlAH .!:!!• Nl 4, 826, 1968. 

~' ,. 

4; B.H.BoraTIIH, O.B. no:lKKHH, H.A.neP!Panoa, lo.n,.Ritoanea • .>K3T;:a,, 1§. Nl 2, 481, 1984;·· 

6. A.J.Mart.;'P.HlUmau aud H. Tyreu. Nucl. Phy~ •• ]., 10 (1958). . . 

6. K.JU¥1~ ~c:l. phye., !!• «l7J,l959). · 

7. A.Joha .. oD, Y.Sakamoto~ Nucl~PhyB.,. g .. 625 (1963). 

8. S.Kataaf£ PhyB. ·Rev., ~ 105 (1959). 
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