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I. BBEAE HH E 

CnHHOBwe MOAW Bos6y~eHHA AAe p n ponBnAOTCn KaK B HeynpyroM 
paCCeRHHH pa3nH~HWX ~aCTHU I ( P . p ' ) . ( e . e ' ) . ( " . W')H T,A.I. TaK 
H B peaKII HRx C H3MeHeHHe M 3 a pAAa AApa I ( P. n) • ( :life .n. (6Li. 6 He) 
(wi ."O) H T . A. I. B nocneAHHe roAW n p H HccneAOBa HHH TaKHX peaKIIKH 
HaKonneHa 06~HpHaA TeopeTH4eCKaR H 3K c nepHMe HTanbHaR H~pMaIlMA, 
AaBwaR Hoswe CBeAeHHA 0 MexaHH3Me HX n pOTeKaHMA , CT PYKType AAep 
H ~KTHBHWX MeIllHYKJ10HHWX B3aHMOACHC TBHRX l e M., HilnpH"~"' '1-" 
H CCYnKH B HHx/. 

CPeAH pa3nH~HWX nepe XOAOB, ocy~ecTBnR~HXCA 0 pcaKIIHRX YKa
3aHHoro TH na, MOIII HO BWA enHT b nepexOAw 0+ . 0-, OTnH4a~HeCR ~aOeM 
cene KTHBHOC TblO • .Qeii CTBH TenbttO , COCTORHHn 0 Bos6Y*AdJl1TCR TonbKO 
npOAo nbHWMH BHewHHMH nonAMH THna (u . r ).C n HH -op6 HTanbHYe KOMnO
HeHTW 3~KTHBHWX B3aHMOAeHCTB HH He Aa~T BKn aAa B CC4eHHe npo
lIeCca, 4TO nOSBonAeT Hc cnc AoBaT b CBOHCTBa lIeHTpan bHWX H TeH30p
HWX KOIo4nOHeHT . 

HaH6 0nee HSY4eHw nepexoAbi 0+ ·.0 8 CI1CTeMaX C A ~ I 
Mep , Xopowo H3aecTHa 'fi ' aen H4HHa napllHanbHoH CKOPOCTH 
Ta A"/O+.. O-I"/1560.:tI03/C-l. B 3TOM n epeXOAe C)'II4eC TBCHH 
eTCR HHAYIIHpOBaHHoe nceBAocKanRPHoe B3 al1MOAeH CTBHe 
gp I, H OH MOllleT 6WTb Hcnonb30BaH AnA nonY4CHHR HH~pMaIlHH 0 
nepeHopMH pOBKe gp B AAepHOH cpeAe . ~a6nIOAanCR TaK~e H 06paT~ 
npollecc '6 .71 16N /O-, T : 1,120 K30/ . 160/O+ ,T =O, OCH.COC 
3TOT npHMep aKa3anCR HHTepeCHWM e~e H c T04KH speHHR ApaMaTH
~eCKHX 3~eKTOB, CBR3aHHWX C Me30HHWMH 06MeHHWMH TUKa MH ·8 .9'. 
pa60Tax '9.10 ' npOAeMOHCTpHpOBalia 4YBCTBHTenbHOCTb naPll l1an bHW 
CKopOCTeH ,, - 3 aXBaTa H 8-pacnaAa Ha H30BeKTopHoe 0 - COC TORHHe 
no OTHoweHHO K Ae TanRM I1 cnonb3yeMwx Bo nHOBwx ~YHKIIH~. 

OTMeTHM Ta Kllle , ~TO paC4eTW H30BeKTopHWX 0- -COCTOR HHH B 16~ 
4aCTO o6cYIIIAaOTCR B CBR3H C BonpacaMH 0 6nHsOCTH RAep K T04 Ke 
"-KOHAeHcaTHOH HeYCTOH4HBOCTH ' 11 ' . 

HeAaBHO nOABHn HCb Hoswe 3KCnepHMe HTa nbHwe AaHHwe no nepeXOAaM 
0+ .. 0- B peaKIIHAX (P.P') H (p.n) ' 12  15( B'12' Ha61l1OAa n CR 1130CKa
nApHWH nepeXOA 0 + .. 0 B HeynpyroM pacceRHHH 16 0 ( P , p ' ) If.> Cl npH 
3HeprHH npOTOHOB 135 H30, a B 'I3i - H30CKanRp HblH H I1 S0 seKTo pHbI 
nepeXOAbi B TO':; me peaKIIHI1, HO npH 3He prHH 65 tt3B. H30aeKTopHble 
nepeXOAbi B peaKIIHAX nepesapRAKH 160 ( p , n )1tSF npH 3 He p n 1Rx n OOTO 
HOB 35 H 80 H3B HccneAOBanHCb B /H, 15! , 

B YKa saHHblX Bblwe pa60Tax npOBeAeHbI paC4eTbi CC4eHH~ 
CTBy~HX peaKIIH~. OHH ocy~ecTBnAnHCb B paMKax MCTOAa 
BonH I MHO /, npH~eM BO Bcex cnY4aRX COCTORHI1C 0- paceM 
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COO TBeT
KaI!leHHWJ( 

Tj)MBanoclt 

Ka K 4HCT a fi 4ilCTl14 1·iQ-Ablp04Ha fi KOH C!>HrypallHfI l2s~ . Ip~l ) B no-
TeHlI l1a l1 C BYAca-CaKcoHa (WS) 11 Hcn011 b30BanHCb pa 311114 H~e BHA~ 3 $ 
¢e KTI1 BH~X MeNHYKnOHH~X B3aHMOAC~ CTBI1~ . 

P e 3ynbTaT~ 3THX Hc cneAOBaHH~ 0 6HapYlKH11 H CHl1bHoe paCXOlKAeH l1 e 
Te Op e TI1 4eCK .., X H 3KCne pl1MeHT anb HblX AI1$$e p e HL\Hal1b H~X ce4eHH~ AJlfI 
B036 YlKAeHI1f1 H30B CKTopHoro COCTO flHHfI B peaK 4 11 11 ( p . n) npl1 E p= 
=3 5 M3B, o c 0 6eHHO B 05nClCTI1 nepeAaH Horo I1MnYl1b c a 1, 4~ Il:S: 2 ¢ M- I / 14 / 

3 aMeTHoe, XO TFI 11 Me He e CI111bHO e ,paCXOlKAeHH e Ha6Il~AanOCb AIlR 
H3 0C KaIlRpHoro B036YlKAe HI1f1 B paCC e RHl111 ( p. p' ) npl1 Ep = 65 N3 B 13 • 

K03c)J¢ 114I1e HT N = (TaKen / (TTeap AIlFI paC4eTOB C pa3m14HblMI1 3<!l¢ eKTI1BHbIMI-1 
CI1 Il a MI1 K011e5IleTcfl B I1HTepBallax 0 , 14-0, 51 AIlFI 1130BeKTo pHoro 11 0,4
0 , 7 AIl FI 1-130CKanRpHoro nepe xoAOB / l a- 15/ . BOSMOlKHO~ n p11411HO~ 
Y Ka 3a H I~bIX pacx Q)KAe HI-1 H MOlKeT 6 b1 Tb ynpOllic t-tHoe On l-1C aHl1e CTPYKTYPbl 
fl Apa . npelKAc 4eM I1 CKa Tb APy r He B03MOlKHbi e 06bACHeHI1R pa3Horlla
CI1~ MelKA Y TeopHe~ 1-1 3K c ne pHMeH TOM, HeoGxOAI1 MO n pOB e CTI1 paC4eT~ 

C 6 0 Ilc e peaIl1-1CTM4eCKI1 MI1 RA e pHWMI1 BOIlHOBWMI1 ¢Y HK4 HflMI1 . OTM e THM, 
4TO 3 KCn e pl-1MeHT aIl bHbi e AaHH~e nOIlY4 e Hbi AIlFI AOCTaT04HO 50nb WI1 X 
nepe AaHHWX I-1MnynbcoB I q ~ . 2 ¢M  1 I, 1-1 3TO AaeT xo pOW Me B03MOlK
HOC TI-1 AIlR npOBep KI1 MOAel1bHWX BOIlHOBW X ¢YHK411~, To r Aa Ka K B 
pe aK 411f1X B-pacnaAa 11 p-3aXBaTa n~peAaHHw~ HMnYl1bC 0 4eHb MaIl. 

Mw npOBell1-1 BW4HCIleHI1R AI1¢¢epeHlIl1allbHOro Ce4eHI1f1 1-1 aHanl1 311
pYlUlile~ c no co6HoCTI-1 A( /1 ) AnR ne peXOAOB 0 + . 0 - IT = 0 11 T = 11 
B pe aK4HflX (P.P') 1-1 (p,n ) Ha flAp e 16 0 1-1 aHaIl113 cooTBeT c TBY~lIiI-1X 
3KCnepl-1MeHTanbHWx AaHHwx. PaC4eTW npOBOAI1IlI1Cb C I-1CnOIlb30BaHI1eM 
60nee pean1-1CT114eCKI1X, TaK Ha3WB a eMW X KoppeIlI1POBaHHWX.¢YHKlIl-1~ / 10 / 
B paMKa x MeToAa I-1CKa lKeHHWX BOIlH C 3Ql¢eKTHBHbIMI1 NN -CI1IlaMH 
pa3nl14HOrO Tl-1na. 

2. 0 tlEXAHH3ME PEAKUHH H 3¢<!>EKTHBHbIX B3Aml0AE~CTBHflX 

ClleAYR / 16 ' , npeAnOnOlKl-1M, 4TO MeXaHI-13M peaKlIl1~ (p,p') 1-1 (p,n) 
npl1 npOMelKYT04HbiX 3He prl-1f1X naAalOl!il-1X npOTOHOB RBIlFIeTCR npRMbiM 
0AHocTyneH4aTWM. 3TO npeAnono*eHl-1e ce~4ac MOlKHO C411TaTb 060CHO
BaHHbIM, no Kpal1He~ Mepe npl-1 Ep ~ 100 IbB / a,3 .17,181 .CneAoBaTellb
HO, TaKl-1e np04eCCbI MoryT GblTb onHcaHW B paMKax I1MnynbcHoro npl1
6nl-1lKeHI-1R a MeTOAe I-1CKalKeHHWX BOIlH. Sonee Toro, ceA4ac nORBI1IlI1Cb 
YKa3aHI1R Ha TO, 4TO AalKe npl-1 MallblX 3Heprl-1AX HaneTa~U~I1X npOTOHOB 
MeXaHI-13M peaKlIl111 HOCHT npel-1MYllieCTBeHHO OAHocTyneH4aTWI1 xa
paKTep. HanpHMep, B ' 191 nOKa3aHO, 4TO B peaK41-111 160 ( p,n) 16F 
14-, E* = 6,37 113BI npl1 Ep = 35 M3B BKllaAbl MHorocTyneH4aTbiX npo -
4eCCOB C B036YlKAeHI1eM rHraHTCKI1X pe30HaHCOB Mallbl. CneAoBaTenbHo, 
KaK nepBbll1 war Mbl MOlKeM I-1CnOJlb30BaTb tlHB B 50PHOBCKOM npl16Ill1lKe
HI-1I-1 AIlR paC4eTa Ce4eHI111 TaKI-1X npOlleccOB. 

AHTI-1CI-1MMeTpl-130BaHHaR aMnnHTYAa HYKIl0H-RAepHoro paCCCRHI1R 
B MeTOAe I-1CKaNeHHWX BOIlH MOlKeT GWTb 3anl1CaHa B BI-1Ae / 201 
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(± 1 
rAe y . - HCKaiKeHHble BOllHbl, I a > Itt I b> - Cn IttH- ~130CnIttHOBble 8 0n

HOBble 4lYHK~1tt1tt HalleTalOl4ero ~I BblneT alOu~ero HYKn OHa, I A > ~ I B> -
Bon HOBbie 4lYHK~HItt AApa-MI-1WeHItt B Ha'1anbHOM Itt K OHe4HOM COCTOFlHI-1F1X 

COOTBeTCTBeHHO. nepBbI~ yneH Bill Onl-1CblBaeT npnMYIO 4aCTb aMnml

TYAbi peaK~I-1M, BTOpO~ 4IleH - o6Me HHoe B~6HBaHl-1e HYKnOHOB . One

paTop t(o,j) - 3 <!>11>e KTHBHoe B3 d HMOAel1CTBI-1e Me)XAY HaneTalOl4l-1M HYK

nOHOM 0 1-1 j -M HYKnoHoM A A pa - MI1WeHI-1. KOTopoe F1 BnneTCfI BCl IKHblM 

3neMeHTOM, onpeAenfl~I-1M A I1HaMIttKY peaK~H Itt. 

B HaCTOAl4ee BpeMR AocTHrHYT 3aMeTHbI~ nporp e cc B nOCTpOeHHI-1 

34l4leKTI-1BHblX B3aHMoAe~CTBH~ Hane Ta~l4ero HY KnOHa C HYKnOHaMI-1 

F1Apa-MIttWeHH. n o n Y4eHHbie B3aHI-,OAeI1CT BI1 l'i I1Me lOT npOCTYIO ctJOPMY /CYM

Ma clttn IOKaBbl C pa3mtYHblMH paAlttycaMItt AeI1CTBHR / , 4TO B a}l( HO np~1 
npaKTH4ecKHx paC4eTax, 101 AOCTaT04Ho peanHCTH4HbI, 4T06b1 OTpa3lttTb 

rnaBHble CBOI1CTSa ctJYHAa Me HTanbHblx HYKnoH - HYKnoHHblX ·cl-1n. KOH-

KpeTHaR napaMeTpH3a~l-1R 3ctJ4leKH1BH bIX CHn s aBHCHT OT 3HepntH HaIle

T a lOl4ero HYKlloHa. npH 3HeprHRX HeCI(OllbKO AeCATKO B H3B Ha HYKllOH 

Mbl HcnOllb 3 0BanH napaMeTpH3a~ HH / 21.22/ IAanee MaY H ATB COOTaeT

cTBeHHo/, nonY4eH Hble p e w eHHeM ypa BH e HH FI 6 eTe-ronACTOYHa C ctJe HO

MeHonorH4eCKHMH NN -nOTeH~l-1anal~H. Clttnbl M3Y nonY4eHbI Ha OCHOBe 

nOTeH~HanoB XaMaAbI - AlKoHcoHa 1-1 Pel1Aa,a CHIlbi AT B - Ha 6a3e napHIKCKO

ro nOTeH~Halla. npH 3Heprl-1AX HaneTalOUlero HYKllOHa OKono 100 ~13B 
1-1 6011bw e ~\bI BocnOllb 3 0 Ba1111Cb napaMeTpH3 a~ ltt el1/23/ IAanee LF I, 
BbiBeAeHHOI1 1013 NN-aMnnHTYAbi s p a MKax HMnynbcHoro npH6nltt lKe HI1A . 

B3aI1MOAei1cTBHR M3Y H _ATB peal1b Hble, a LF - KOMnneKCHoe. 

AnR MHKpOCKonH4eCKoro paC4eTa Ce4eHHI1 p a CCMaTpl1BaeMblX "PO

~eCCOB HaMH p a 3pa 6 0T aHCI nporp a MMa , OCHOBaHHa A Ha ctJo p Ma n l1 3 Me 

MaAceHa 
/ 24 / • npeHMYl4eCT BO 3 Toro ctJo p Ma1111 3 Ma saK11104a e T CR B T OM ,4TO 

OH n03BOllRe T nerKO IttCnOnb 3 0 B aT b ( np-nh) BonHOBY IO ¢YHK~HIO. B 3 T OH 

nporpaMMe T04 HO Y4TeHbI Ka HaJl oOMe HHoro Bblfi l1oaHI1A HY KllOHOB 11 

~eHTpanb Hwe 101 T eH30pHble KOMn OHe HTbI 3~eKTHBHoro B3aHMOAeHCTBI1~. 

napaMeTPbI o n TH4e CKoro n OTeHUltta n a 6b11111 B 3A T bi H3 / 251 npHEp:35 M3B , 

113 / 261 
n p l>! Ep ",,6 5 M3 B 101 1271 npl1 Ell ", 8 0 11 135 M3 B. 

3. BonH08~E ~YHKUHH Anfl ~AEP A=16 

npOCTeHwaR 4aCTI14HO-Ablp04 Ha.A MOAeJ1b B 6a3Hce (lp. 1h) I<OH

~"'rypaUHH A111'1 RAep C A .. 16 OmtCblBaeT rpy6b1e 4epTbi ¢IoTonornOUle

HI1A , ~ aaXBaTa 11 pacceRHHR 3neKTpOHOB 11 npOTOHOB. B HacToR~eH 
p a60Te MbI HCnOJlb3yeM • -4aCTI14HYIO - n-Ablp04HYIO I D '" 0,1,2/ 
MOAeJ1b, 3~eKTH8HOcTb KOTOPOH ~Jla npOAeMOHGTpHpOBaHa B onl1ca

HHH paa11H4HblX peaKU14iii 110,17,28' . HanpHMep, HCnOJlb30Ba~jHe KOppenl1

pOBaHHblx BOJlHOBbiX ctJYHK~HH B fia3Hce rapMoHH4ecKoro OC~h11nATOpa .. 

/ HO I n pI1 BOAI-1T K n ap~Ha11bHo~ CKOPO CT H ~ -aax BaTa, p a BI-IOH 

>'~(O+-. O- ) = 1130 c - 1 / 5. 101. A I1R 8 - p a cn a A a 3 T H me ctJYH K~HH B p a w 

ax HMnYllb C I-IOrO n p H6nl-1 }!(eHHA A810T 3Ha4 e HHR >. 8 (0 - ... 0+) = 0 , 13 -:
-:- 0 , 17 c -1 , 3H a4H T e n b HO OT1lI14alO14HeCn OT 3 Kcne p HMeHTan b HblX ~aH
HbiX. Y 4 e T 3 c1>$e KT oB 06MeHHblX TOKOR 1 91 y a e llH4HBae T >. S( 0- -0 0 ) 
B 2-3 pa a a, 4 TO K a 4eCT BeHI~O cornacye T cl1 C I1MelOU\l1MH CR A a HHblMI1: 

>"8 = 10 , 43+0 , 10/ c- 1 /29/ , /0,4 1 -1 0 , 06/ c 1 /61 , / 0 ,60+0, 07l c - I/7/, 

OnycKal'l onHca HHe pa C4e Ta KoppenH poBaHHo~ BOnHOBOI1 ctJ YHKUH~1 / eM. , 
Han p l1Mep ;' 10/ I. n pHBeA e M T 0 11 bKO OCHoaHbie pe3 y nb T aTbi . 

H3Y4 a e Mbie 0 --COCTOAHH FI 11~\e IOT B OC H08 HOM He KOl1neKTI1 B HylO npHpo

AY. rJla8 Hbl~ 3<llctJe K T CBRsaH C YLl e T OM I 2p. 2h I Koppe11nUI1 ~ B OCH08 

HOM COCTOR HHI-1 160 . Ha PI1 C . 1 npeAC Ta Sll€Hbl nepexoA I~bl'; n nOTHOC n t 

B KOOPAH Ha T HOM pfsJ. T (r ) H IttMnynb cHoM /aJ.T (q)= ( r2 dr j p( Qr ) / sJ .T (r 
o ' 

npe,[l CTaSn€HHRX An Fi n e p eXOAO B "' 3 OCHOB Ho r o COC T ORHHR 160 B co·· 
CTOAHI'tR 0-. 'f = 1 H 0-, T=O. B CllY4ae H30BeKTop Hor o nep eXOA a MHO 

r04 aCTl-1 4 HO-MHoro Abip04 1-ible KOHc)lJ.1 rypa~H H o CIla611RIOT nepexo A Hble 

nnOTHOCT~1 Hd 6 0 11 b WHX paCCT OR HHFl X r ~1 n p l1 Ma nbiX n epeAilHHblx HM

nYll b c a x Q 11 Y CHn t1B a IOT HX n p H Man blX r VI 6 0n b WJ.1 X q • B CI1'y 4 ae 1130

C K a11.ApHOrO n epe XOA a Y4eT 3TJ.1X KOI-i(j) H rypaU \.1~l YMeHbwaeT nep eXOA Hble 

nnOTHOC TH n pH Bcex 3 Ha4eHHRX r 11 q.KaK ClleA CTB J.1 e 3Toro Mbl Ha61110

Aa€ ~1 H3M€HeHHA TeOpeTI14eCKHX Cey eHI1~. KOTopble fiYAyT 06Cy}I(,[Ie Hbl 

HHM<e. 
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H I1M1tYI l bCH OM 1/6/ Ii 11'// n p e AC T asne.mUlx. PaC'leT S OCU;J.fJllIH

T OPHOl'-1 63.3HCe c n ap aM€T p OM b "" 1, 77 Qll-i B c;rry4ae T = 1 
II <{HCTOJ:) KOHq,H I ' ypal\HH H b = 1 , 67 t!JM B OCTaJlbllblX CJlY'-l 3RX . 

-- '-IKe'raJ'! KOHlPl1rypauHH, - - l<oppeJIJoIpOBaIma f! s onHOBaJ'! 

clJYIl1<l.\IHI / • 5 



4. 06CYl:{AEHI1E PE3YJlbTATOO 

Ha p~c.2 ~ 3 cpaBHHBa~TC~ pe3ynbTaT~ TeOpeTHyeCKHX paCyeTOB 
B nPH6nHlKeHH.1 tl~1B C 3 KCnepl1MeliTanbH~MI-1 AaHHblMH no y rnoBbiM pac

npeAe.neHIi1~M H aHanH3HPYOl\HM c nocofiHOCTIlM. (baKTopbl HOPMI1POSKH 
N = u r(J ,HeoGxoAHMbI€ AIlR cOrnaCOBilHHA Bbl4HcneHHbiX ce4eHHCi 

3K(m Teop 
C 3KcnepH",eHTaI1 b HbIMH. n pHseAeHbI B Ta61l . 1 . HOPMHpoBKa npOBOAHI1aCb 
B nep BoM ",a KCHMYMe I1H<I><I>epeHLlHaIlbHoro Ce4eHII1~ COOT BeTCT BYIOl;\ei1 
peaKl.\HIo1. 

11 3 Ta6n .l BIo1AHO , 4TO BenH4HHa K03(b(bHL\HeHTa HOPMIo1POBKH N3a
BHCI1 T KaK aT Sbl60pa sonHoSbix IllYHi<l.\I1I1, TaK H aT SHAa 3~eKTII1BHblX 
CHJ1. Y4eT orpaHIo14 eHHoro 4Hcna 4neHOB B pa3no~eHHH RAepHoC1 son
HOSOH ¢YHKLlHI1 n pHSOl1lo1T K 3asI1CI1MOCTI1 OT BbiGopa 0l1H04acTIo1 4 Hor o 
fia3Hca . 6b1mt n pOSel1eHbI c neUHan bHble paCyeTbl n p H 3 Heprl1RX Hane

TalOU\I1X npOTOHOS 3 5 , 65 11 0 0 H3 B B cnY4ae CI111 M3Y 11 'H1CTOii KOH
!flH rYPcll.! I-1 H (2S~ ,lp-"l) l<aK C BOJ1 HOBblMH ¢>YHKL\~ISH1~1 r apMol-f11 4eC
Koro OC Ll I'IJlJ1ATOpa, TaK 14 nOTeHLlHana BYAca-CaKcoHa /napaMeTPbI 

1-1 3 
/ 141. 

npl4 3He pn111 npOTOHOB 35 t13B B cnY"I a AX HO H WS K03¢till'l Ll HeHTbI N 
pa3Jl l14alOT CR n04 TIo1 B A sa pa3a, 8 TO speMR KaK npH Ep ~ 80 M3B 

pa3m14101e YlKe He 3H a 4I-1TeJlbHO. tiO>:{HO O~HAaTb, 4TO pa311V1 4He MemAY 

l50t .)160P, P , 0-, T : 0, E· "lO,952M3B 

10-'10) 
Ep· 135M3B 

••Ep .6St-'bB 

a: 
~ 
\0 
~'0-2! 
Cl 
~ 

I:) 
'0 

1631 ~I~ lp 
o 20 

1,0 :x: 

-'.0 I ',;r 

20 

6 

0,5 lP qtqlH') 
I '. ! I I I 

Bl4H. 0 20 1.0 60 

Plle.2. Lll1qxpepeffi\f<l3nbHble 

ce~eH1UI p eaKUHH 160(p,p')160 
(0-, T = O. E* .. 
10 , 952 MsB/ H COOTBeT

CTB~e aaaJIH9HP~E: 

cnoco6HOCTH A«(J) .al Ep= 
=)35 HsB. PaC'leTbl C 3CP
q,eKTHBHblMH CHJHU,U1 LF 
(- (np-nh) BOJlHOBhle 

IPYJiKlJ;I1..H, -- tlllCl'aJ'I 

(28 ~ • lp~l ) KOH(jlIU'Y

lHlUlia/; 51 Ep =65 M3B. 
PaC1leTW c (np nb) BOnlm

BhlMll IPYHl<l\UHNH I-M3Y. • .• 
ATBI 11 'l{RCToii KoH$lIrypa
l \HeA 1-- M3Y I. :JKcne
pliMeHTaJIbflLle ~alnlble 

B9f1Tbl us / 12 ,13 / . 

TaoJIm.\a 

K03q,~lli~HeHTbl HOptmpOBKH N = 03Kcn I OTeo,tVlfI nepexoAa 0+ .... 0

LFE MaY MaY ATE L F 

.;J~ (2SJ;.,~P;) (~~-I'I~) (>1p-I'I~) (2S~,~p~) (~p-I1~) 
--- ------------------------------------------------ --------------

3S u,n(() ,sI) 0,42 O,S2 

65 () , 42 ( 0 , 6;) * 0,45* 0 ,4 4* 

0 ,15 (O ,IS) 0 ,24 0,27 

80 o,Il(n ,1 4) O,IS () ,1 6 1,0 I, () 

'* ttI3S O,S 0 ,7 
* 3Ha'ieHHH, rlOMe'leHHble 9 B e3,o;O'lKOIl, OTHOCHTCH K H30CK aJ1HPHOMY 

nepexo,o;y, OCTaJ1bHbIe - K H30IleK TOpHOMY nepeXO,!W. IIepexo,o;Hble 

rlrrOTHOCTH paCC'lI1TaHbI B OCD,HJ'IJIHTOPHOM Oa3Hce. B CKo6KH B3HTbi 

3Ha'leHHH, nOJ1Y'leHHble C IlOJIHOBblMH q,YHK~HH~lli nOTeH~HaJ1a CaKcoHa

By,o;ca. 

paC4eTaMH C I4CnOJlb30BaH14eM 6a3HcH~x BOJ1HOS~X $YHKLI ~~ HO 101 WS 
C yBeJl14 4eHHeM pa3Me pHOCTH I4cno11b3yeMoro Ga314 ca 6 Yl1eT YMeH bwa TbC R. 

-1
CpaBHeHHe K03$$Io1L1HeHTOB N AnR paC4eToB C 4HCTO~ (2s K ,lPK 

KOH$HrypaLlHeH 14 KOppeJ1l4pOBaHH~MI1 BOJlHOBblMH $YHKLlHRMH 

/Ta6n.1/ nOKa3~BaeT, 4TO Y4eT KoppenRLlI4H npI'IBOAHT K YMeHbwe~l4~ 
paC4eTHoro Ce4eH14R npl1 MaJlblX nepeAaHHblX HMnynbcax / q - 0,5

0,7 $M- 1 / KaK pa3 B TOH 06JlaCTI4, rAe HaxoAHTcR nepB~~ MaKcHMYM 
Al4til~epeHLll4anbHOro ce4eHIo1R 14 rile Y4eT (np-nh) KOHtilVlrypaLlI4~ npH-
BOAVIT K YMeHbweHHIO cooT BeTcTBy~~e~ nepexoAHo~ nnOTHOCTIo1 
pCsJ,T (r) /CM. pl4c.1/. 

- Aanee CJleAyeT OTMeTHT b He3HaHHTenb Hoe pa311H4 He 3Ha4eHHH K03$
till4L1l4eHTOS N AJ1A pac4eTos C Cl4naMH MaY 14 ATB. 3Toro CJleAOBano 

O>KHAaTb. nOCKonbKY AaJ1bHOl1eHcTeYKl~l4e /MaJlble q/ Ko~mOHeHT~ 3TI1X 
cl4n 04eHb 611H3KI-1 /CM. Ta6n . 2/. npH Ep =80 M3 B paC4eTbl C Cl-1naMH 
LF CHllb HO OTnH4aKlTCR OT paC 4e TOS C May H ATB. TpYAHO CKa 3aTb, 

Ka Koe B3a HMOAeH CTBI-1 e 60Jle e aAe KsaTHo npH 3TOl7\ 3 He pr l-1H. C OAHOH 
C'ropoH~, HMnYl1bC Hoe npVlfiJl l1meHl4e MOlKeT 6b1T b YlKe ~le npHMeHHMo, 

C APy ra~ - 3$$eKTHBHble CI4Jl~ AOlllKHbI 6b1Tb KOMnJleKCHblMI-1. 
HaonKlAaeTCJ1 Cl-lnbHblH pa3fipoc K03¢x)lHLll4eHTOB N / 0,15 - 0. 52/, 113

BI1eKaeMbiX 1-1 3 p a31l1'1 4 HblX pea K4 11 s:1 H n pl-1 pa 3HblX 3Hep r l11!X n pO TO HOS 
I1JlR 11 30BeKT o pHoro 0+ ... 0- / T = 1/ nepeXOAa, B TO BpeMA Ka K C.OOT

BeT CTSYlOUIl-1H K03</xp14 L1l4eHT AJ1 fl H30CKallRpHoro nepe x oAa 6011e e cTa611JleH 
/ 0, 45 0 , 7 0/. HaM KalKeTCR. 4TO OCHOBHaR np14 41i1Ha TaKa r a pa3fipoc 
CBR3aHa C 3Kc nepHMeHTaJlb HblMI-1 np06JleMaMI1 o TAeneHl11! $CHa H HeAoCTa

TOHHblM 3Hepre TH4eCKI1M pa 3 peweHHe M. Han pHMep, B peaKLlHH 160(p,p') 
Cl'lllbHO B036YlKAaeTcA COCTORHl1e 2-, T =l , E* = 12 ,967 H3B, a 3Hep
rHI! a03fiYlKAeHHA COCTOR HI'II! 0-, T=l paSHa E· = 12,795 M3B 1 1SI, T. e . 
3Hepr eT I14eCKOe pa3peWeHl'le AOl1lKHO O~Tb nYHwe 4eM 170 K3 B . AHano r H4
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Taom rlla 2 
r~eHTP aJI bHbJe I Vo , V(1, Vr , V(JT [ Ms B ] / M TeHsop Hble / VTN ' VT N 
[ fuB IPH -.e ] / KOHn OBeltTbJ p a SJ1Mt.!HblX sq¢eKTuBHblX CR"'I r 

-------------~Y--------------------------~-F---{2JJ----------

R(cPM) [21J ATB [??] ----R~---------i_=------
-------- -----.. ---------- "--------------------=- - - -

1,4 Va 
V(; 

n,n 
0,0 

0,0 

n,n 

n,n 

0,0 

n,n 

0,0 

0,0 

n,n 

0,0 

0,0Vr 

Y6'T 3,488 3,488 3,374 0,0 
----------------------------- --' 

V, ,J 3 ,ID 0,975 -1 9 , 290 2,81 2 

n,7 V rJr: 10,508 II , 625 54,008 10,181 
--------------------------------- - ----
0,55 V i"; 0,0 0,0 2?8,950 - 25,1 26 

VrJ, 0 ,0 0,0 - '3 17,620 -117, 320 
----------------------------------- ---

0,40 Vo - 2D4,0 - 2538 ,0 -2866 , 3 - 1136 ,1 

YG 479,0 36 ,0 - 489 ,0 - 193 ,7 

Vr 1176,0 22 4,0 - 314, 3 592 ,7 

V GT 480 ,n 450,0 363, 3 107, 7 

V, ,.) -Hl3 ,O -91,0 -1622 , 3 166 ,3 

'1' '';r: 386,0 335 ,0 19l:'6 ,H 861+, 2 
------------------------------------------
O, ?5 Yo 7909 ,n 11062 ,0 14?'39,0 3fi 4n, R 

\/'0 - ?fi9? ,n 939 ,n 41?'3 ,8 515,4 

v -4886 ,0 
L 

'3 14, 0 '3573, 8 - 2n47, ::< 

Y(r: - 421 ,n - %O ,0 - 1(>11O, 1 - 135 , 0 

VnJ n,n n ,n 1'31 02 ,0 lQ F.4,:' 

V T;J . ___~~ ____ _~~~__=_20~~~_____ ____=5 7:~ ~~ __ 
HaFt CI1Tya411A Ha6nlOAaeT cn 11 B cnY4ae 0 + -. 0- , T = 1 nepeXOAa B pe
aK41111 160(p,n)16F,Ypo s eHb O-,T=l nBmWTCFt OCHOBHblM COCTOAHl1eM 

RApa 16F, a 6nl1}Kaiiwl1l1 ypOBeHb 1-, T = 1 I1MeeT 3Heprl11O B036y>t<AeHl1fl 

E'" = 0,19 113[3. MO>t<HO npl1BeCTI1 e~e OAI1H apryMeHT B nonb3Y ablwe
CKa3aHHoro npeAnOnO~eHI1A. HeCMOTpfl Ha I1CnOnb30BaHI1e pa3nl14Hbl X 

CI1I1 / M3Y 11 ATB/, K03¢¢l.111).1eHTbl N npl1 C!lHKCl1pO BaHHoH 3Heprl111 naAalO

8 

I 

1601 p.!>116f 

Ep · 35M, S 

0- , T· 

10-1.1 O.S 

1.0 

0,5 

-
0 

« 

· 0,5 

'1,0 

IbOIP, p, ,160 
Ep ·65M3B 

lbOIP,I1,16F 

Ep = 80M , S 

0.5 1.0 qll!>(' I I 0,5 1,0 1,5 
20 LO S UM 0 20 LO 60 

\ I 
~ 

20 LO 60 

PHC. 3 . JlHc!xPe p eHJJ,HaJIbHbJe Ce 'leHMH p eaKIlMll 160 ( p, n) 16F / 0-, 
T = I, OCHOBHoe coc ToHHH e l npH 3H eprHRx npOTOHOB 35 H 
80 MsB M 160 ( p,p')160 10-, T = I, E"' = 12 ,795 ~bB / n pH 

Ep = 65 M3 B Ii HX aHaJ1H3~JTl YJil~H e cnoc o6HO CTH A (()). Pact.!e TbJ 

C (np- nh) BOJ1HO BbIMH QJYHKJJ,HRMH 1- M3Y. •••• ATB, 
- ••- L F I H 4HCTOI"! KOHQJH r ypa u.He l"l 1---- M3Y /. :JK c n e 
pHMe HTa.Jl bHbJe AaIIllbJe B3RTbJ H3 / 13- 15/ . 

~ero npoTOHa MeHAIOTCA BeCbMa He3Ha411TenbHO . TaK, npl1 3Heprl1).1 

35 t13[3 N = 0,4 2 ).1 0,52, npl1 65 t13B N = 0 , 24 11 0,27, npl1 80 H3B 
N =0,15 H 0,16 Ann cl<1n M3Y 11 ATB COOTBeTCTBeHHO. npl1 3TOM N 
3aMeTHO YMeHbwa e Tcfl npl1 YBenl14eHI111 Ep.T.e. C YBen114 e H",eM a6

conlOTHo~ norpeWHOCTI1 113Mepe HI1H. 
PaCCMOTpl1M yrnoBble pacnpeAeneHI1A . /CM. pHc.2 11 3/. CneAyeT 

npl13HaTb YAOBneTBopl1TenbHblM I1X TeOpeTI14eCKOe Onl1CaHl1e BnnOTb 
AO nepeAaH Hblx I1MnynbcoB q - 1 ,0 ¢M- 1 , a I1HorAa AO q - 1 ,5 !l>M- 1 

3a I1CKnlO4eHyleM peaK41111 160 ( p , p ' ) H:i0 /0-, T = O, E"'=lU,952 H3B/ 
n pl1 Ep = 65 I13B. Oco6eHHO Cl1nbHoe paCXO}i(AeHHe Me>t<AY TeOpeTI1 4 eCKI'I 
MI1 11 3KCnep).1Me HT anbHblMM Ce4e HI1AMI1 I1Me eTCA B pea K4 1111 16 0 ( p , n)16F 

/ 0-, T = l, OCH.COCT./ npl1 E p = 35 t13B AnA nepeAaHHoro I1Mnynbca 
B I1HTepaane 1,5-2,5 ¢M- I • np).14e M MaCWTa6 paCXO>t<A e HI1A, KaK 11 B 
peaKllHI1 16 0 ( p,p ' ) 16 0 / 0 -, T = O, E"' = 10,952 1136/ np l1 Ep = 65 /136, 
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1601 P, p ' )160 , Ep < 65 ~l, B 
0: 1601 P.P )1&0 Ep ' 135 M,B 0: f 0 T = 0 

r-<:~'"'"t.J ~ ~ -, 

~ O~ ' , 0 ,.,W,'''"'" ., t '\- ,
;:.,\ ~ - ..... \ 

( \\ 8 ~ ' I l , ~ ,
I I\ ..i. ' 10" \ " 

/ \ ·1 

t Il ',\ ~ ~ r I I \' ' . jlOI - .., \ ~ -.. 
...... .' 11'9 .\ \ \ I \ \ I I f -

. \ t 1/ \1 " I \ 

" J \I I ". I '/ 
I I I ~.J 

I i·1 ". 1 ,~..( 1
I, I I, J " 1 ,- "'" I I /
,II " S 

\ 1 I " [' ~ " I I , 

'2' y 1 " 2 , \ 

. L I , ' "" jI \, ,\ " " l' "'." I c,;," "j 
, 1 I .2 

.J 10 
I 2 \ , \ 

," . I ' l I , Ii 

l. ': \ I " I j 1 6 

: " " II .'. II -' II / . 
7 \ f~ 

" 1\ 
16"[ ....• ~ I "/ r·. III 10

3 
1 '·1 . IIO 'L 

20 LO O~M 0 20 LO 60 0 20 1.0 El C4M 0 20 LO 60 

Pl1C. 4. ,/:lJ1cWJepeHL\HanbHble cetJemHI peaKL\l1l1 160 Cp , p ') 160 (0- , 

T = O, E * = 10,952 ~bB/, pacctJHTaHHble C KOpp eJIl1pOBaHHblMH 

BOJIHODblMH q,YHKL\HRHl1 H CJ1J1a HH LF H H3Y npl1 :H~ epnmx n p OT O

HOB 135 H 65 H3B COOTBeTCTDeHHO . J - U/0+06 / ; 2 - T/O +06/; 

3 - /U+T/ /0+06/; 4 - /U+T/ U; 5 - /U+T/ 06; 6 - T U ; 

7 - T 06; 8 - U 06. ,; 9 - un. 3Aecb U - L\eHTpaJIb Hble CHJIbl , 

T - TeH30pHbl e Cl1JIbI , n - npm -faJI KOHnOHeHT a . 0 6 - 06H eHHaR 

KOHnOHeHTa. 

He saSHCHT OT HCnOJl b 3yeMbix Ba pH aHTOS 3 ¢l¢e KTHBH blX CHJl /BKI1I0 4 a R 
HeCKOJlbKO BHAOB MOAHl/lH~HpoBaHHbIX CHJl M3 Y 1301 / H BOJlHO BblX l/lYHK 
L\Hi1. 

npH4HH AJl R YKasaHHoro pacxo~AeHHR Mome T 6blTb HeC KOJlbKO : 
1/ B YKa 3aHH oH 06JlaCTH nepeAaH Hblx HMnYJlbCOB AJlR 3 THX AB YX 

nepeXOAOB ce4eHHe 0 6 YCJlO BJleHO AecTpYKTHBHO~ HHTepl/le peH~He~ BKJl a
AOB OT ~eHTpaJlb HblX H TeH30pHblX CHJl /CM.pHC .4 ,S/, npH4 e M 3AeCb 
AalCT cy~ecT BeHHbl A BKIl a A B ce4eHHe KOMnOHeH TbI CHJl , HMelO~He MaJlbl e 
paAHYCbI Aei1cT s Hfl /6o IlbWHe q/ . OAH a Ko, Ka K Y)Ke OTMe4aJlOCb, Ta KH e 
KOMn OHe HTbI CHJl nilOXO o n p e Aene Hb! /CM. Ta6n. 2/ . 

2/ AnR Ta KHX c n a 6 b1 x n epeXOAOB Mo r YT 6 b1 Tb samHbI MHorocTy ne H-
4aTbie npo~eccbl / 3 1 / . oAHaKo Ta Ka R B03MO~HOCT b HHKorAa He n pOB e pR
JlaCb . 

3/ B Jle r KHX RApax. Ta KHX, K8 K 160 H 16 F • MQ)t(eT 6t.iTb BaIKHO H30
cnHHOBoe CMeW HBa HHe . 

4/ B03 MO)l( HO, Heo6 xoAHM 60nee T~aTenbHblH aHc:nH3 3KcnepHMe HTaJlb 
t-IbiX AaH HblX C T04 KH 3peHHR a AeK BaTHoro BblAe.neHHR l/loHa. 

H, Ha KOHe4 . Ha6n~AaeTcR HeKOTopoe pacxo~eHHe B yrIl08b!X pac
n peAeneHHRX npH 04eH b MaJ1b1X nepe AaHHblX HMnynb c a x q . KaK nOKa3aHO 
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.! 

1 

'60Ipnl'6f . Ep 35MlB , 0 ', T · I 

EO, OM38 
/ 

a. 
~ 

~ , 
,\: \ ....... ,-.. .. , /. -,. " 

,"", \-. // . ..... '\,. .""".... , ... ' ...' 
\ 

'

~ 
" 10 
l[a ~ ,. 

<! 
!8 

'DOIP.p· I'DO . Ep= &51-13B 
o- ,T.' , ~"2,795M~B 

/ , 
1 - I 

I ~ 
\ 

'" I 
I .,, \ I I 

ot 
:g " 

{ , I I. 

" \ I " , .... .. J • • • ••1 /.
'" "Q 

u ~ w ~ ~H 0 m w ~ ,m 

1-- -----.:, ,\1 'i :' 
: , . /. 
: v' r. r 

:' \ I··•• 
' . \~ J 

(1 20 LO DO 

PHe.5 • .IlH!pq,epelllU1aJ1hHble c e tJeHHR n e p eXOAOB 0+ ... 0-. T = I , 
paCC'Ul T aHHble C KoppenHpOB a RliblMH BOJlHOB bOOi tilYHKI~HRHH 11 CHJ1n

MreI M3Y npJl :mep I"IUIX npOT OHOB 3 5 11 65 M3B. 0 60SH8 'q eHI-l.ll Te 

*e, 'ITO Ha pHc . 4 . 

PMc.6. A HaJJH 3HP YlOIII,Me c no

COOHOCTH Ace ) An R p eaK

~ 160('P.p')160 npH Ep = 

=65 M9B , P a c tJeTbl n poRSB e

AeHhl C KOppeJIl1pOBaIIT~ 

BOJIHOBbll>1H 4>YIIKL\H Jl.HH C 

3¢4leKTHBHhlH M3Y B3aJfMO 

AeilcT BH eM /  - T OJ1b ICO 

TellsopHbl e CBJ1bl, ,.. T OJ1h

KO L\eH TpaJ1 b Hhle , - 

l\eHTp ilJI'bRble Ii T e H 3 0pHble 

CI1JIbl, - . _- . C ytJe -
TO}! TOlU>KO llJlRMOH tJaCTl1 

aMILlU1TYAbi paCCeJlllHfI, 

- • •  - TOJ1 bKO OOMeHlloe 

BbIOHB a HHe . 

'60 1~P,,1~O , E .651\138 

10, , . ~ ~, 12Y~~M~B .O· ..T.}, , 
, " .I ......._ . \. 

0,5 

(D r 
<" 

40 9 4 M a 20 

E
8 
= 10,952 M3B , 0-, Ta 0 

1,0 .-,~~~~~..,.--, 

0,5 

~k I t ,'·.ft 
< 

-10 , , , 
' 0 20 L.O 60 aijM 20 

1,0 

1,0 60 

11 



B , 3 21 . npl-1 paCCeflH~H1 Bn epe.Q I-1rpaeT Onpe.QelleHHYIO ponb I'1eXaHI'! 3N 
npHMorO B~6HBa H I-1H IknoCk-out , T .e . MeX8HI-1 3M peaK~H H BI-1.Qd 
A + a -> ( B + y ) + a' I , npl-1 4eM 4a CTHlIa a' AeTeKTl-1pye Tc A I a 4aCn111a 
Y -	 He 

np l4 B036 Y}'{AeI-IHI-1 H30CKallf1pHOrO 0- - COC TOflHHA OC HO BHYIO POllb 
I-1I'paI<JT Te H30pHbie 06MeH Hbie CYtl1b1 I npAMaSl 4aCTb aMnmnYAbl, OfiYCJlOB
neH HaH TeH30p HblMI-1 Cl4naMI-1 . Malla/, TeM He MeHee Hen b3A npeHefipe
rCl,b I-1H T e p$epe H lI He~ l~e)l(AY BKna.Qa MI-1 OT ~eHTpan b HblX H TeH30pHbiX 
CIW , o coGe HHo npH Ep =65 M3B I CM . pl-1c .4/. Clle.QyeT OTMeTIHb 
Ilpe3Bbl4 <'1HHO El 8)'<HYIO ponb MeXaHI-13Ma ofiMeHHoro Bbl6HBaHI1H HYK110HOB. 
AMnJll1TYA 8 n pOl~ecca fl B11ReTCR C11Ol:<HOCl CYMMOi1 IKOHCTPYKTI1BHOi1 YtJ1H 
AeCTPYKTI1BHo r:1 , B 38BI1CHMOCTH OT BellH4HHbi nepeAdHHoro HMnyn bca 
q/ 	npAMOH 1-1 06MeHHO~ 4aGTei1 . 

B C11Y4ae 1-130Be KTo pHoro 0 + -, 0- n epeXOAa BKJlaA TeH30 p HbiX 1-1 lIeH
TpaflhHblX KOMnOHeH T B Ce 4e HI-1 e npI-16111-13I1Te11bHO OAI1H8 KOB. Pe3Y11 bTI-1 
py~ee Ce4eHI-1e n on Y4ae TCR cynepn03H L\H ei1 COOTBeT CTBY~~I-1X aMn11l-1
TYA, 11 x apa KTe p I-1 HTe p¢lepeHlI l-1 l-1 a8SI1CI-1 T OT Bem14HHbi nepe,Q aHHo r o 
I1MnY11 bc a 11 OT 3 Hep r HI1 H aneTa lOu~e ro HYKflOHa. 

AHaJll1 3HPYlOUjafl cn oc o6Ho CTb Aun HaHfionee 4y Bc TBI1TellbHa K 3a
B I-1 C A~I1M OT CnI-1 H<'l KOMnOHe HTaM 3$ ¢leKTH8HblX cl1n. O,QH aKO nOKa 3KCne
pl1MeT<lJlb Hble ,Q aHHble no A ( 0) MeHee 0 6WI1 PH bI no cpaB He Hl110 C AaHHblMI1 
no ce4eHHRMI1 pe<lK~ I1 ~ . 3 ,QeCb MO~HO CK<lS<lTb Ton bKO, 4TO B cnY4ae 
peat<UI1H 160 (p , p' ) 16 0 C Bos 6Yl4(AeHHeM 11 30BeKTopHoro ~ 1130CKaJlAJ)Ho
roo 0- - COCTORHI1i1 Mbl nonY4 111111 pa3YMHoe c o r n acl1e p~C4eTOB A ( 0 ) C 
3KCnepI1MeHTaJl b H ~MI1 ,QaH H~MI1 ICM.pHC. 2 ,3 H 6/. B~4 I1CneHI1R C CI1Jla
MI1 MaY 11 I\TB npH BO,[llH I( O,Ql1H aKOBO x o poweMY Onl1CaHHIO AaHHWX no 
A(O). &.1 p esyn bTaTbi Man o 4YBCTBr.tTellbHbI K AeoraIlRM BonHOBhlX tPYH Kl\H~ , 
sa I1CKll104eHI1eM pe a l< lIHI~\ 160 ( p ,n ) ISF (0- , T= l) npl1 Ep = 35 1-1 8 0 HaB . 

Cn eAye T OTMeTI1Tb HeCOOTSeT CTBl1 e peSY11bTaTOB paC4 eT a ACO ) 
11 3KCnep I1MeHTal1 hHblX AB HHb\X B peaK UHI1 160(p,p ' )160/ O-,T=O, E *= 
c:, O. 952 ~13BI npl1 3He prl1 1-1 HCln eT alO~HX n pOTOHOB 135 H3 f3. 80 3Mo)10;O, 
410 3TO RBIlAeTCR CJle,QC TBllleM CYIl\eCTB YIOU\HX Heo npeAen eH HOC Tei1 B 3¢ 
¢eKTHBHblX B S a I-1MOAe~ C TBl1 flX. 

3AKIl104E H~E 

B HaCTOA~e l1 pa60 Te I1CCneAOBanHCb H30C Kanl'lpHblCl H 1130 BeKTo pHblH 
nepexo,QbI 0+ 40 - B ( P, p " ) H ( p. n) pe aKl\ I1RX H<J RApe 160 B oGnacTH 
a Hepn1H a T 35 .£10 135 l\aB. B pa MKax MeTo,Q a HCKaIKeHHblX BonH C pa3
JIH4 HbtMI1 3¢<!1eKTI1B HblMI1 NN - CI1JlaMI1 H BOl1HOBblMH c!>YHKlIHHMI1 n pO Be,Q eHbl 
paC4eTW AH¢l¢ epeHUl1an bHblX c e4eHHH, a HanH3Hpy~~I1X c no co5HOC TeH 
11 aHaJll-l3 I1MeOO\HXCfl 3KCnepHI-1e HTallbHblX AaHHblX. 6t.rna npOAeMOHCT p~1 -

pOBaHa 4YBcT BHTenbHOC Tb pe3Yllb TaTOB K 8u6opy nepexoAHblX nJiOT 
Hoc Tei1 H na pat~eTpOB 3 !jl¢eKTI1BH~X CI1Il . OKaSaIl0Cb , 4TO Y4eT Koppe
IlRUHi1 B011HOBblX ¢YHKlIl1~ fI,qep A =16 YIlY'oHuaeT Om1Ca HI1e 3KCn e p11MeH
Tall bH~X AaHHW~: 3Ha4eHI1A Ce4eHI1H YMeHbwaOTC~ B cpe,QHeM Ha 40 - 90% 
.QnR ~30BeKTopH~X nepeXO,QO B H AO 4 0t AIlR HaOCKanRpHblX. Pac4e Tbi 

C CHl1aMI>1 M3Y ~1 ATB Aanl1 fiJl l13KI1e peayn bTaTbl . 
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~ccneAOBaHl1e pom1 pa3Jll-14HblX t(Q~mOHeHT 3¢!l>eKTI1BHbl)to 83<1I-1MO
.Qe~cTBHi1 nOKa3ano, 4TO B036YmAe HI-1e 1-130CKanRpHoro 0- -COCTORHI1H 
onpeAenReTCR rnaBHblM 06pa30M 06MeHHoil TeH30pHoH 4aCTblO a"mm1TY,Qbl, 
8 TO BpeMR KaK B 1-130BeKTopHOM B036y)I(AeH~H L\eHTpanbHble ~ TeH
aopHwe KOMnOHeHT~ I-1rpaDT npl1MepHO O,Ql-1HaKOBYIO ponb . 

o lIeJlOM nonY4eHO Y,QOBneTBop~Tenb Hoe OnHCaHl-1e yrnoBbl x pacnpe
,QeneHI-1i1 11 aHanH3I-1pY~~I-1 X c nocofiHOCTeil B 06naCT~ nepeAaHHblX HM
nynbcoB .QO 1- 1,5 (j)M -1. /.\n fl 60nbWI1X q OmtCaHHe 3a/01eTHO YXYAwaeTCR. 
06Hapy~eHHble paCXO* ,QeHHA Mor YT 6b1Tb 06ycnoBneHbI, C OAHOi1 CTOPO
Hbl , nlloxoi1 onpe,QeneHHOCTblO a¢¢ eKTHBHbIX c~:n. IHanpHMep, Ba~HYIO 
pOJlb MO>KeT VorpaTb 3aBI1CI1~1OCTb OT nJlO T HOCT~, oc06eHHO AnR 1-130
CKanRpHblX KOMnOHeHT 1 33 1 I. C APyroi1 CTOPOHbI, B03MO~HO. 
Heo6xOAI-1MO 60nee T~aTenbHoe BblAeneHl-1e QOHa npH aHanl1ae 3Kcnep~ -

MeHTan bHblX AaHHblX. 
~ , HaKOHell. paCCMOTpeHl1e a HanI13I-1pY~~I-1X cnocofiHocTei1 ,QnR 113Y

4aeMbiX peaKL\Hi1 npOAeMOHCTpI1 POBaIlO , 4TO Hccne,QoBa Hl-1e 3n1X Se11H
411H Mo~eT GblTb 04eH b none3HbI /O\ H nepCneKTI1 BHblM .Qnfl BblflCHeHI-1R 
paall1-14H~X AeTane i1 MeXaHI-13Ma pe a K4~H, Hcnonb3yeMblx Bon HOBbiX ¢lYHK 
UHH 11 3!jl¢eKTHBHbIX MeIKHYKnOHHblX B3aI-1MO,Qei1cT Bl1 f1, oc06eKHO HX 
Cnl-1HOBblX Km~nOHeHT. K CO)l(aJ1eH I1 IO , B H a CTOH~ee Bpe MA Mbl 06na,Qae~ 

6e,qHoi1 3Kcne pHMeHTan bH oi1 HH¢QpMalll-1ei1 Ta Koro pOAa. 

ABTOPbl npl-1 ::l HaTenbHbl fl . l\ei1ne KY 3a none3Hbie o6CYI4(.QeHI-1R. 
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raPlleD ••A. II afj. PIt-85-151 
MCCJ1QO"_ 0+ .. 0- nepe.xoaoa . pe.IC\lMIIX 1'o(,.p·)IIO II 110(p,.)II .. 

npoe. .... 11K."" AlI... .,..lIMw...x c....HIIIl II a ......allp~ c:noc:o&HOc:TeA 
AM lIaGII8ICT~ II lIaOClCallllpItWX nepexQAOa 0+ .. 0- • peaK"IUIX (p,,') II (".) 
Ha RAP8 110 "PM atepnuPC OT 35 lItO 135 HaB M .H..... COOT"TCT.~IC aKCnePH
....,.......x ,........ . a......c.neHMJI npollO,QMllMCIo • .,.... MeTQAII MCK_H_ IIOIIH 
C Y'f8TOM 06MeHHOI'O ...&t••_ HYICIIO...o. M ....KTII._ MeIIHYICIIOItttMMM .a.MHO
~Ta"'" 1)8eIIN'f- Tllno•• Pac:CMaTPMaanoC .. Ala . HAa aonHO.WX elI"""M": 
npoc:T." ".CTM"HO-AWPO""" ICOl'ICIIMryp~MfI ( III" , l,~l ) M ICOppenM~.H"'" eon
HOeM . K"",, (lIP - III) / D - 0 , I ,Z/ . nI)OAeMOHCTPMpo.aH. "y.CT. MTenIoHOCTio 
peaynloTaTa. K aw80py IOIIHOIWX ID)rttICI4l1ii II aecDeKTIt....X QUI . nOKaaaHO, "TO Mao
CIC.....,... n8lMllCOAM onlMf"QellMlTc:A , rna...... "aoM, oC5HeHHoA TeHaopHCIIl " acTloa 

, • TO • .,...,. U K An" MaOHKTOP...x aoa6~eHMA ..8HTpan...... II TeH
...... ICOMnOHettTW Itr.,..,- nJ)MM8PHO OAMtUIICOS)'IO ponlo . GotelMAM. nepc:neKTMDttOc:TIo 
- lIH.....aMPYIIIIMJl c:noco&toc:TeIlI pac:~ pealC..lIA. 

PIICfoT • • ~ • PaTOPMM TeopeTltIf8CICOiI "'aMlCM OM.. . 

IIPeaIIIan' ..... ro RIIC'IH'r'JY. ......._ .ccaeao...... IJClIra .915 


nepeao,q alTOPO. 

G.ree¥ F. A. et .1 . plt-85-151
Investlg. tlon of the 0+ .. 0:- Tr.nsltlons In 110(",') 1'0 .nd 111o (p,.) II ,. 
Re.ctlons 

The ca lcul.tlons of the cross-sect Ions .nd .nalys lng power for the 
trans ItIons 0+ .. 0- In (p,p') .nd (".) fram 11 0 for the proton energies 
35-1 35 MeV and the analysIs of avaI lable da ta ere c.rrled out within the 
frame.ork of the mIcroscopIc .ntlsvm-etrlzed dlstorted-wave .pproxlmatlon 
wIth different effect Ive InterK tions. We consIdered no IIIOde ls for A. l' 
nucleI: sImple pa rtIc le-hole conf iguratIon ( !I~ ,lpi l ) and correl.ted 
wave functIons (., ,~) (. _ 0,1,2). The sensItIvIty of c.lculatlons to 
sel ected mode ls and ef fectI ve Interactions Is demonstrated. It Is shown that 
the exclwnge tensor part of the reaction aplltuda Is dallnant In 1' .0 
tr.nsltlons while for T - 1 the centr.1 .nd tensor contributions .re ahllost 
equa l. It Is .Iso d.monstr. ted that the s tudy of the .nal ys lng power for 
these reactIons I. perspective . 

The I~tlgac lon he. been performed at the Laboratory of Theoret lc. I 
ftlyslcs . JI "'. 
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