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A H H o T a u n H 

VI3MepeHbi aH¢¢epeauHanbHbie ceq eanH peaKunii: 

noa yrnoM 90° B na5op8TOpHOA CHCTeMe KOO p AHH8T B 

I~ II 12 · 
C t t, a ) B n C ( t a ) 811* 

o ' I 

a Harra3o a e aa e pruli 0,3 - 1, 2 1\1\as. 
It 

B B biXo a e a -qacTHU, COOTBeTCTBYIOWHX 05pa30B8HHIO OCT8TOqHor o H t:t p a B B OCHOB-

HOM H rrepBOM B035y>KaeHHOM COCTOHHHil, Ha5n10A810TCH pe30H8HCbl llpH ET = 0, 66 11 

n l,lO Mas. 

Abstract 

12 I I 1 2 
The differential cross sections for the reactions C ( t , a ) B and C ( t , a B 

1 1 * have 

been measured at OP 90° in the lab. system in the energy range 
0

of 0. 3 -1. 2 MeV 

In the first reaction the resonance is observed at E = 0.66 MeV and in the second one it occurs at 

E 1.10 MeV. 
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:HOB -

HacTOS!lllaSI pa6oTa S!BnS!eTCSI npo.aonMeHHeM .aeTanbHOro Hccne .a osaHHSI s3aHMO.lleiicTBHSI 

Sl.ll 8 p Tp!iTiiSI C yrnepO.llOM np!i HHSKHX 3HeprHSIX QOM6ap.lll!ipyiOUlliX '18CTHU C Uellb!O nonyqe

/1/ 
HHSI .aaHHbiX .anSI H3y'leHHSI MexaHH3Ma 3THX peaKuHii. B pa6oTe n o Hccne .a osaHH IO peaK-

c 12, t, p ) c 14 6 UHH \ billa ycTaHOBlleHa CllOMHaSI 3aBHCHMOCTh yrnOBbiX pacnpe.a e neHHH 

npOTOHOB OT aHeprHH 6oM6ap.aHpyiOmHx qacTHU. SbtnO OTMe'!eHo, 'ITO .aaMe npH cpaswi~Tenh

HO HH3KHX 9HeprHSIX peaKUHSI He MOMeT 6b!Th ll011HOCTb!O OnHCaHa C TO'IKH 3peHHSI COCT a BHOf'O 

H.apa, a HMeeTcs; onpe.aeneHHbiH BKna.a npS!MbiX npoueccos. 

EcTeCTBeHHO npe.anonoMHTb, 'ITO H s .apyrHx peaKuHHX TpHTHSI c yrnepo.aoM MexaHH3M 

peaKUHH MOMeT OKa3aTbCSI CllOMHbiM. 

/2/ 
.LleHCTBHTenbHO, B ony6nHKOBaHHOH He.llaBHO pa6oTe no Hccne.aosaHH!O .llHcfJcfJ e peHUH-

anbHb!X Ce'!eHHH peaKUHH TpHTHSI C yrnepO.ll OM yKa3biSaeTCSI Ha cno :K HbiH xapaKTep yrnOB biX 

12 II 
pacnpe.aeneHHH a -qacTHU H3 peaKUHH C ( t, a ) B s .aHana3oHe 3HeprHii o T 

800 .ao 2025 Kas. 

B .aaHHOH pa6oTe sKcnepHMeHTbi Bb!nonHeHbi npH 6onee HH3KHX aHeprHSIX 6oM6ap.aHpy!O

lllHX HOHOB TpHTHSI li CTaBSIT CBOeH 3a.aaqe}i nonyqeHHe .aaHHhlX 0 .llHcp~epeHUii 811hHhlX ceq e 

HHSIX 8THX peaKUHH npH 8HeprHSIX HHMe KYllOHOBCKOrO 6apbepa Sl.llep .llllSI TpHTHSI. 

TexHHKa aKcnepHMeHTa 

VJOHbl TpliTHSI, yCKOpeHHbie aneKTpOCTaTH'IeCKHM reHepaTOpeM, UpOlt.llSI nepBb!lt Maf'HHTKb!lt aKa-

11H3aTop, 6oM6ap.aHpOSanH TOHKYIO yrnepO.llHY!O M Hlll eHb. M Hlllel!b H3rOTOB11SI naCb no MeTO.llY ' 

/3/ 
OnHCaHHOMy B pa60Te , HCnapeHHeM rpacpHTa B BaKyyMe Ha CTeKllSIHHY!O UllaCTHHKY • .Lln SI 

CbeMa yrnepO.llHOH nneHKH CO CTeKllSIHHOH nnaCTiiHKH UOClle.llHS!SI nOKpb!Banacb TOHKH M cnOeM 

CTHpanbHOrO nopomKa "HOBOCTb", nerKO paCTBOpHMOf'O B BO.lle. 

141 
MHweHb ycTaHasnHsanacb s KaMepe, paHee npH \1 eHHBweAcH s pa6 o Te 1 no.a yrnoM 

45° OTHOCHTenbHO na.aaJOmerO ny'!Ka HOHOB TpHTHSI • .LlnH perHCTpaUHH a -qacTHU npHMeHS!n-

CSI KpeMHHeBbiH n OB epXHOCTH0-6apbepHbiH nonynpOBO.llHHKOBbiH .aeTeKTOp, H3f'OTOSne HHhl l B 

na6opaTOpHH H.aepHbiX peaKUHH OVIHVI. VlMnynbCbl OT .aeTeKTOpa nocne YCHlleHHSI a H a 11H31ipO-

sanHCb nSITH.lleCSITHKaHallbHhlM aMUnHTY.llHhlM aHa11H3aTOpOM. 

0THOCHTenbHhlH BhlXO.ll a -qaCTHU H3 peaKUHH B 3aBHCHMOCTH OT 8HeprHH 6o M6ap.a H-

py!OlllHX qacTHu 6bin H3MepeH Ha TBep.abiX yrnepo.aHbiX MHweHSIX. TonmHHa yrnepo.aHbiX nne-
2 2 

HOK .llllSI pa3Hl>IX cepHH H3MepeHHH COCTaBllSilla OT 15 MKrfcM .110 25 MKrfcM • A6coniOTHble 

3Ha'!eHHSI .llHcpcfJ epeHUHallbHbiX Ce'!eHHH 6bi11H nony'leHbl Ha ra30B b!X M H We HSI X C HanonHeHHeM 

H CO
2 

.TexHH'IeCKHH MeTaH H yrneKHCllbiH ra3 O'!HlllallHCh OT B03MO MHbiX npHMe-

ceil: nyTeM neperOHKH UpH HH3KHX TeMnepaTypaX • .LlaBlleHHe ra3a B MHWeHH COCT a B.TISI110 OK0-

110 60 MM pT.CT. H H3MepS1110Ch pTyTHbiM MaHOMeTpOM. 8 XO.ll HO e OKHO MHWeHH 3aKn e HBanOCb 

3 



TOHKOI\ Cn!O Ll !!HOl! IIlleHKOl\ IIpHMepHO 0,13 MrfCM 2 noTepH 9HeprHH B OKHe MHWeHH H3Me-

pS!llHCb C IIOMOUlb!O BTOpOrO MarHHTHOrO aHalll!3aTOpa, ycTaHOBIIe HHOrO 3 a K aMepofi MHWeHH. 

Ha ra30BOI\ MHWeHH IIpH T eX )l{e yCllOBIISIX 6b!ll caenaH KOHTpOllbHblll SKCIIepHMeHT -

orrpeaeneHHe ll H cpcpe peHUI!allbHOrO Ce'! e HI!SI peaKUHH D(t,a)n • P e3y!lbTaT xopowo coarran 

C na HHbiMI!, npHBeneHHbiMH B lli!TepaType. 

TonwHHa yrnepon H biX nneHOK H axoaH nacb H3 c p aBHe H HH B bixoaa a -qacT«u «3 p eaK -

UHH Ha TBepaol\ H ra30BOH MI!WeHH Ilpll Olli!HaKOBbiX 9Hepri1SIX B38H MO.Qel\cTBY !OUl i1X 'l8CTHU. 

noTepH 9HeprHH B HHX orrpenellSilli!Cb ITO KpHBOl\ TOpM03HOl\ CIIOC05HOCTH yrnepo aa . 

B pea KuaH 
12 I 1 

C ( t, a ) B H a 51ll0Ua.Tll1Cb Ll B e rpyiiiibl a - qaCTIIU, COOT BeTCTBY!O UlHe 

ot3p830B8HH!O OCT8TO'lHOrO Sl n pa B OCHOBHOM 11 nepBOM B035y >J<ne HHOM COCTOSIHHH. Ha 

pHC . l np riBe.:te H b l T HII JPlHbl e CII e KTp bl a -qacT HU , H3MepeHHbie Ha ra30BOl\ MHweHI! . L}nH 

nyqwero oTneneHHH rpyrrrrbi a -qaCTHU, CUOTBeTCTBy iOUlHX o5pa30BaHH!O B '' B nepBOM 

B03 6y >K !leHHOM COCTOSIHI111 C 9HeprHeli B036y)l<.:teHHSI 2,1 3 MsB , 8MII1111TYLlHbiM aHallH3a T OpOM 

H3MepS1118Cb H<1'181lbHa51 'l8CTI;> CII I'> KTpa 3ap51 ;K e HH biX '!aCTHil B paCTSIHYTOM MaCUJTa6e. npH 

9TO)I.! HMIIYllbCbl OT a -qaC THil OCHOBHOl\ rpyiiii bl per.HCTpHpOBalll1Cb B nocneaHeM KaH a ne 

a Ha!lH3a T o p a H ~1 IIY 1lbCOB. Ha pHc. 2 noKa3a H a Ha'l8IIbHa51 qacTb crre KTpa. 

Pe3ynbTaTbi H3MepeHHll 

12, ' '· 
Ha p11c. 3 npHBeaeHa 3aB«CHMOCTb ll H rl 1 l epeHUH81lbHOro ce'!eHHSI peaKunH C ~ t, a) B 

0 . 
OT 9HeprHH TpHTOHOB IIO ll yrnOM 90 11860p8TOpHOli CHCT eMbl , Kp11B851 XapaKTepH3yeTCSI no-

BO.'lbHO qeTKO B bipa >Ke HHbiM M8KCHMYMOM npH ET = 0,66~0,01 MsB, 'ITO MO >K eT 5biTb CBSI-

16 
3aHo c ypoBHeM cocT a BHoro Sl n pa N c sHeprHel\ B035Y *Ll eH«SI 15,38!0,01 Msa. 

K 8K BHLlHO 113 pHC. 3, TO'IKH, COOTBeTCTBy!OWHe H3MepeHHSIM Ha ra30BbiX M H W e HSIX B 

pa lloH e n11Ka 660 K 9B, n eiKaT , KBK rrpaBiillO, BHYTPI1 KpHBoll, rrpoaeaeHHOJ:l rro 9KcrrepwMeHTanb

HbiM TO'lKaM, IIOlly'!eH H blM H8 TBepLlb!X MHWeHSIX. no-B11Ll11MOMy , W11p11Ha 3TOrO MaKC11MyMa 

IIO H3MepeHHSIM H8 ra30BOl! M11WeH11 IIOlly'laeTCSI HeCKOllbKO MeHbWe. TaKoe He50llbWOe pac-

XO>K.Q9HI19 B WHp11He M8KC11MyMa MO)I{HO 05bSICHHTb TeM, 'ITO 11CII01lb3yeM bJe B OIIbJTaX ra30-

Bble MHWeH11 6b!ll11 npHMepHO B 5 pa3 TOHbWe , '! eM TBepLlble. Vl3MepeH11SI C Ha0011HeH11SIM11 

M!1WeHH CH 11 co 
2 

xopowo cornacy!OTCSI B npenenax ow116oK aKcrrep«MeHTa. 

Oco6oe BHHMaH«e 5bino yaeneHo «3MepeHHSIM rrp11 :aHepr1151X B pal\oHe 1,1 Mas. B oTn11-

12 14 12 II * 
'll1e OT peaKUiifl C ( t, p) C 11 C ( t, a 1 ) B B STOll o5n a CT11 3Hepr11l\, 3a-

BHCHMOCTb !l11cp c\le p e HU1181lbHOrO ceqeHHSI p ea KUH11 
12 

C ( t, a 
II 

lJ He HMeeT MaKCHMyMa. 

0 

Ha pHC. 4 naHbl !l H cprjJepeHU1181lbHbJe ceqeH«H peaKU1111 
12 II * 

C ( t, a
1

) B . B 3a-

BI1CH :-..JOCTH !lHcpcpepeHUI!allbHOrO ce qe H1151 OT 9 H ep r1111 H851llOLlaeTCSI 5bJCTpblli pOCT npH 9HeprH

SIX o ·1 420 h sa no 660 K sa. B o6nacr11 s H ep r Hli 660-900 K ss ce'!eHHe ocTae TCSI no 'IT« noc-

T OSIHH blM CO c n a5'l Bblp8 tl<e HH biM H MaKCHMYM8MH np11 ET : BiD H 850 KsB. np l1 9Hepr1!11 

I ,I .\\ 3B Hll51liO.:taeTCSI pe3KHil pe30HaHC, K OT Opblli MO/KHO IIp11II11CaTb ypOBH!O COC T aBHOrO Sill-

p a 
N 15 

, c sHeprHel\ B035y >KneHHSI 15,74 Msa. 
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0 
12 B II • 

C ( t, a 
1 

, B35!TbiX c aKcrrepHMeHTanbH biX KpHBhiX, c yKa3aHHeM cpe.a-

H e KBa.apaTH'!HbiX OWH60K, 

/2/ 
.QaHH bl e Ha CTOS!W efi pa60T bl 'laCTH'lHO rrepe Kpb!Ba !OTCS! C pe3y llbTaTaM H pa6oT bl 

l.a nH o6nacTH aHepral!. 0,8 - 1,2 MaB I . Mbr H e MO*eM rrp oBO.llHTb .aeTanbHOro cpaBHeHHS! 

HaWHX 3KC!IepHMeHTallbH b! X pe3yllbTaTOB C liHTepaTypHb!MH .llaHHb!MH, !IOCKOllbKY liOClle.llHHe 

rrpe.acTaBneHbl rpacpHKaMH Mel!KOr'O MaCWTa6a H H e yKa38Hbl OW H6KH 3KC!IepHMeHTa, C TOll. 

TO'lHOCTb!O, C KOTOpOH MO)!(HO !IOliY'lHTb .aa HHb!e H3 3THX rpa cpHKOB, pe3yllbTaTbl o6eHX pa60T 

COB!Ia.lla!OT, 

B 3aKli!O'l6HHe aBTOpbi Bb!pa *aJOT 6naro.a a pHOCTb ct>.n. W a nHpo, 3a rrone3Hbre coBeTbi 

B o6cy >K.lleHHH !IOlly'leHHb!X pe3yllbTaTOB, r ,H, ¢ nepoBy H e ro COTpy .llHHKaM 3a rrpe.llOCTaB

neHHe rronyrrpoBO.llHHKOBbiX .aeTeKTopoB, A.n. Ko63eBy aa y'laOTHe B sKcrrepHMeHTax H o6pa-

60TK9 .llaHHhlX H rpyrrrre o6cny )!( HBaHH5! Sl!eKTpOCTaTH'l eCKOr'O reHepa Topa, 

fl H T e p a T y p a 
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ET 'I 

H38 

280~ 

400.:tt:J 

420+8 

450..±9 

500_±10 

550.±11 

600.±11 

620+11 

640.±12 

660.±12 

eo4+12 

o76!12 

680+12 

700.±13 

?20~13 

,QH!fxl>epeaqH8JlhHHe ceqeHJm peaKQHi C'2(t,do)B" 
H ctz(t,dt )Btl.* nOA Yf'.ilOM go0 • 

6 G" * £T, G G * 
C12(t,d.o )811 cu.tt,a1JB11 

C1t't.., d.oJBu C1ft,O.t)Bu. 

M50PH M50PH H38 MOQpH MOOPH 
cmepatJ cmepaa cmetJaiJ em epa a 

0,008~0,001 - 730+13 0, 55_:0,02 0, '25..:0,CY2 

0 ' 07_: 0 '004 - 750+14 o,5s.=o , 02 0,24!0,02 

0,00+0,000 0' CY28.:t0, 004 800+14 0 , 76_:!:0,03 o ,2o+O, 02 

0' 12_:0' 007 0,0::34+0,005 844+15 1 ,03+0,04 0,30,!0,02 

0,18..:0,010 0,051_:!:0,008 900!16 1 ,42 +0,05 0 , 29 .:tO , 02 

o,aO.:t0,015 0,080+0,008 950..:17 1 , 76+0,06 0,34,!0,03 

0,51_:!:0,020 0,130_:!:0,013 1 000+1 7 2 , 1 5 ,:tO , 08 0,45,!0,04 

0,62+0,025 0, 16 _:tO, 016 1050+1 7 2,70+0, 10 o, tm..:o, 04 

0 80+0 03 , - , o ,2o.=o, 025 1 080+17 3 ,20+0, 11 1,63..:0,10 

1,30+0,04 0 ,25+0,03 1102+1 7 3, 71.:!:0, 13 2 ,45+0, 15 

1, 04.±0, 04 0 ,26_!0, 03 1120..:!:;17 4, 12_!0,14 1,79.±0,10 

0, g ~j..:O, 03 0,27+0, 02 1160+17 5' 07..:!:;0, 18 0, 76,!0, 05 

0, 87.±0,03 0,27_!0,02 1200,:t18 o, 00+0, 2 1 0,83.:0,05 

0 ,67+0' 03 0,26+0' 02 1230.:!;18 o,70.!(),24 0 J 94..:0 ,00 

0 ,55+0, 02 0,26+0 ,02 1250+19 
. 

1,03+0,00 -


