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HacTORIQafl pa6oTa awnonueua c uenbiD uccneAoBanuR 
MexaHH3Ma peaKQHH, onpeAeneHHfl AH<iJ<IJepeuuuanbHbiX H non
HbiX ceqeuuu peaKQHH I sN (t, a

0
) 14C, 15 N (t, a I) I 4C * . B 3aAal.fy 

3KCnepHMeHTa TaK~e BXOAHDO HCCDeAOBaHHe <iJyHKQHH 
ao36Y~AeHHH 3TH X peaKQHH c uenbw o6uapy~eHHH pe3ouauc
HbiX ypoBHeH HApa IBO B AOCTyhHOM ADH HaC HHTepBane 
1uepruu B036y~AeHHH 16,5 - 17,2 M38. ,ll,o uacTOHIQeH pa-
6oThi 3TOT HHTepaan 3HeprHH B036Y~AeHHH ADH yKa3aHHOro 
HApa Mano uccneAoaancH. nonyl.feHHbie AaHHbie no AH<IJ<iJepeu
uuanhHbiM Cel.feHHHM npeACTaBDHIDT AOnODHHTenhHbiH HHTepec 
B CBH3H C npOBOAHMbiM HaMH B HaCTOHI.QHH MOMeHT HCcneAO
BaHHeM peaKQHH ISN(11/c,a 1 / 4 N*. flonyl.faiDJ.QHeCH B pe3ynb
TaTe 3TH X peaKUHH KOHel.fHbie HApa I 4 [ H 14 N* npHHaAne
~aT OAHOMY MYDbTHnneTy no H30"FOnHI.feCKOMY CnHHy, B CBH3H 
c l.feM onpeAeneuue oTHorneHHH AH<iJ<IJepeuuuanhHbiX ceqeuuu 
:nux peaKUHH noMo~eT AaTb cBeAeHHH o CTeneuu coxpauenHH 
H30TOllHI.feCKOrO CnHHa. 

MemoouKa 3KcnepuMeHma 

Pa6oTa BbmonHHnach ua 1neKTpocTaTHI.fecKoM reuepaTo
pe 3r-2 Ol!l}ll!l. CxeMa onbiTa npeAcTaBneua ua puc. 1. 
l!loHbi TPHTHH, ycKopeHHhie ua 3r H npoauanH3HpoaaHHhie 
no HMnynbCaM MarHHTHbiM auanH3aTOpOM, npOHAH KODDHMa
TOp ADHHOH 100 MM, AHaMeTpOM 2 MM, nonaAaDH Ha ra30BYJO 
MHilleHb, YCTaHOBneHHYID B QeHTpe KaMepbl peaKQHH. 

B pa6oTe HCnOnh30BaDHCb ra30Bbie MHilleHH ABYX THnoB: 
"ADHHHaH" - ADH a6CODIDTHbiX H3MepeHHH AH<iJ<IJepeHQHanbHbiX 
cel.feHHH, H "TOl.fel.fHaH" - ADH H3MepeHHH yrnOBbiX pacnpeAe
neHHH. MurneHb uanonuRnacb a30TOM c KouueuTpauueii 

15 
,V - 99,2o/o AO AaaneHHH 30-35 MM. pm.cm. ,LJ,aaneuue 

H3MepHnOCb MHKPOMaHOMeTpOM C norpelliHOCTbiD ± 0,5o/o. 
KoHCTPYKUHH KaMepbi H MHrneuu onucaua pauee lz/. 
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llpH H3MepeHHH a6coniDTHhlX 3HaqeHHH ~H~~epeH~HanL
HLIX ceqeHHH npo~yKTLI peaK~HH ~eTeKTHpoaanHCL KpeMHHe
BLIM noaepXHOCTHO- 6apLepHhlM ~eTeKTOpOM, YCTaHOBneHHLIM 
no~ cooTBeTCTBYIO~HM yrnoM. H3Mepeuue yrnoaLrx pacnpe
~eneHHH OCy~eCTBn.JinOCL ~BYMJI KpeMHHeBLIMH noaepXHOCT· 
uo-6apLepHMMH ~eTeKTopaMu. O~HH H3 HHX, ueno~BH>KHhlH, 
YCTaHaBnHBanCJI no~ yrnoM 45 ° K nyqKy H JIBnJinCJI MOHHTO
POM . .l(pyroH ~eTeKTOp pacnonarancJI Ha KpOHWTeHHe, KOTo
PLIH Mor ycTaHaanuaaTLCJI no~ pa3nuqHLIMH yrnaMH a uu
Tepaane yrnoa 0- 155 o. 3uepreTuqecKoe pa3peweuue o6oux 
~eTeKTopoa cocTaBnJino 25 - 30 1<36 no a -qacTu~aM 238 Pu. 
HMnynLchl oT ~eTeKTopoa ycunuaanucL ManowyMJII.QHMH ycu
nHTenJIMH H ~eTeKTHpoaanHCL 128-KaHanLHLIM aMnnHTY~HLIM 
aHanH3aTOpOM. ,L(nJI YMeHLWeHHJI OWH60K npocqeTOB HMnynL
Chl OT OCHOBHOrO ~eTeKTopa H ~eTeKTOpa MOHHTOpa C no
MOI.QLID 3neKTPOHHOH CXeMLI HanpaanJinHCL Ha O~HH H TOT >Ke 
128-KaHanLHhlH aHanH3aTop HMnynLCOB. linoK-CXeMa 
ycTpOHCTBa npe~cTaaneua Ha puc. 1. 

HH~OpMa~HJI no ~H~~epeu~uanLHhlM ceqeHHJIM H yrnoBLIM 
pacnpe~eneHHJIM H3BneKanacL H3 onpe~eneHHJI nno~a~u 
3HepreTuqecKHX cneKTpoa a - qacTH~, H3MepeHHLIX npu 
pa3nHqHhlX yrnax H 3HepruJix. ,L(nJI HCKnroqeHHJI nona~aHHJI 
B ~eTeKTOp TPHTOHOB, ynpyro-pacceJIHHhlX Ha JI~pax 15 N 
H ~OnLre MHWeHH /B cnyqae HCnOnL30BaHHJI TOqeqHOH MHWe
HH/ Me>K~y MHWeHLID H ~eTeKTOpOM noMe~anacL aniDMHHHe
aaJI ~onLra. Ton~HHa no~6upanacL MHHHManLuo Heo6xo~u
MOH ~nJI ua~e>Kuoro norno~eHHJI na~a10~ero nyqKa TPHTOHOB. 

Pe3yAbmambJ U3MepeHuu 

A6conJOTHLie H3MepeHHJI ~H~epeH~uanLHhlX ceqeHHH no~ 
yrnaMH 45° , 90 ° npOBO~HnBCL Ha "~nHHHOH" ra30BOH 
MHWeHH qepe3 HHTepaanhl 3HeprHH 20 1<36. ,l(nJI HCKnroqeHHJI 
owu6oK, CBJI3aHHLIX c onpe~eneuueM reoMeTpuqecKoro ~aK
Topa, qHCTOThl nyqKa, BLIXO~ a -qacTH~ H3 peaK~HH HOPMH
poaancJI no BhlXO~y a - qacTH~ peaK~HH D( t, a )n 121. 

B Ta6nu~e 1 npe~cTaaneHM owu6I(Jt: 3KcnepuMeHTa. 
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0mu6I<a B onpe,IJ;eneHHH :meprHH TpHTOHOB B UeHTpe 
MHIDeHH HaXO,li;HTC11 B npe,IJ;enax 2,5-1 ,5o/o npH 3HeprH11X 
0,82-1,62 M:Je cooTBeTCTBeHHo. Pa36poc no 3HeprH11M Tpu
TOHOB BO BXO,IJ;HOM OI<OIDI<e MUIDeHH - He 6onee 20 1(36. 

Ha puc. 2 u 3 npe,IJ;cTaaneHbi ,IJ;u<W!epeHuuanbHbie ce'leHU11 
peai<uuu ,IJ;n11 I<aHanoa a 0 u a 1 , UJMepeHHbiX no,IJ; yrnaMH 
45 ° , 90° a n.c. Omu6I<H ua I<pUBbiX - CTaTUCTU'IecKue. 

Ha puc. 4 npe,IJ;cTasneUbi peJynbTaTbi UJMepeHuii yrno
BbiX pacnpe,IJ;eneHHH ,ZJ;n11 KaHana a 0 • 113MepeHue npoao,IJ;u
nocb c maroM 5+10 rpa,IJ;ycoa B ,IJ;uanaJoHe yrnos 1,2° -
155 ° B na6opa TOpHOH CUCTeMe I<OOp,li;HHa T. 3Ha'leHUe MUHU
MaflbHOrO 3ifJ$ei<TUBHOrO yrna, npu KOTOpOM B03MO>KHbl 
H3MepeHU11, nony'leHo pac'leTHbiM nyTeM no MeTo,IJ;y, uJno
>KeHHOMY B pa6oTe I 31. Omu6I<H I<a>K,IJ;OH TO'IKU yrnoBbiX pac
npe,IJ;eneHUH BKfllO'IalOT I<ai< OIDH6I<H B onpe,IJ;eneHUH BbiXO,IJ;a 
peaKUUU, Tal< U OIDU6I<U HOpMUpOBKU I<pUBOH BbiXO,IJ;a 

no HJBecTuoii Kpuaoii a6coniOTHbiX ,IJ;u!fl!flepeuuuanbHbiX ce'le
Hun no,IJ; yrnoM 90 o . 11x 3Ha'leHU11 npu scex 3uepru11x U3Me
HHnHcb OT 4o/o ,IJ;O 7o/o npu UJMeHeHuu yrnos oT 0° ,IJ;o 155 ° 
COOTBeTCTBCHHO lomu6KU Ha rpa!fluKe He yKa3aHbii. 

YrJIOBble pacnpe,IJ;eneHU11 peai<uuu 1 '"N(t, al) 14 C* He 
U3MepHJIHCb U3·3a 60JibiDUX norpeiDHOCTCH B onpe,li;CJICHUU 
nno~a,IJ;u nuKa a1 , npu MaJibiX I0-35 ° I u 6onbmux 1110-
·1350 I yrnax. noJIHbiC CC'ICHU11 peaKUUH 15 N(t,ao) 14 c 
npe,IJ;cTasneHbi B Ta6nuue II. 

06cyJKOeHue pe3yAbmamoe 

Kai< BU,IJ;Ho U3 pucyuKOB, ·,IJ;u!fl$epeuuuaJibHbie ce'leHH11 
peaKUHU 

15 N(t,~) 14 C, 15N(t,a
1 

) 14C*, U3MepeHHbie no,IJ;yr
naMu 45° , 90 B HHTepoane 3Hepruu 0,82 - 1,62 M:Je, 
c pocTOM 3Hepruu pacTyT. To >Ke caMoe MO>KHO ci<aJa Tb 
0 KPUBOH noJIHbiX Ce'leHHI peai<UUU 15N(t,ao) 14 C non
Hble Ce'leHU11 npUHUMalOT 3Ha'leHU11 3,8±0,2 M6apHa npH 
3Hepruu 1,16 M:Je, nnaaHo ,IJ;OCTura11 JHa'leHuif 17 ,6±0,5 
M6apH npu 3Hepruu 1,45 M:Je. PeJoHaHCHOH CTPYI<TYPbi 
Ha KPUBbiX Bo36y>K,IJ;eHu11 He Ha6nro,IJ;aeTcH. YrnoBhie pacnpe
,IJ;eJieHUH a ·'faCTUU peaKUUU 15 N(t,a ) 14 C HMelOT 
HBHO Bblpa>KeHHbiH HeCHMMeTpU'IHbiH OTHOCUTeJibHO 90° xa-

7 

I ____________ _ 



I 

paKTep. 0HH BLITJIHYThl no,IJ; MaJibiMH yrnaMH BO BCeM HHTep· 

Bane 3Hepruii H HMeiOT YCTOH'IHBbiH, no tilopMe CJia6o MeHJI· 

ro~uiics c 3Heprueii, xapaKTep. llocne,IJ;Hee yKa3hlBaeT Ha 

B03MOmHyro ponL npsMoro MexaHH3Ma peaKU:HH, aHaJIH3 

KOTOporo MO)J(eT 6LITL npoBe,IJ;eH B 6opHOBCKOM npH6JIHmeHHH 

C HCKameHHbiMH BOJIHaMH /1illHB/. BMeCTe C TeM paC'IeT 

nJIOTHOCTH YPOBHeii COCTaBHOrO JI,D;pa 18 0, npoBe,IJ;eHHbiH no 

tllopMynaM pa6oThl I 4/, noKa3biBaeT, 'ITO oHa ,IJ;OCTa TO'IHO 

BeJIHKa /paccTORHHe Mem,IJ;y YPOBHRMH ·8-5 K3e npu E t = 
=1 ,0 H 1,6 M36 COOTBeTCTBeHHO/, 'ITO yKa3biBaeT Ha B03 • 

MO)J(HOCTL CTaTHCTH'IeCKOrO nO,IJ;XO,IJ;a K pacqeTy BKJia,IJ;a Me· 

XaHH3Ma COCTaBHOrO R,D;pa. 3TOT BKJia,IJ; B Ce'leHHe peaKU:HH 

pacC'IHThlBancs no Teopuu Xay3epa·cl>ew6axa. 

llpe,IJ;nonaras, 'ITO ceqeHHe peaKU:HH RBJIReTcs HeKore

peHTHoii CYMMOH BKJia,IJ;OB OT Ka)f(,IJ;OrO H3 YKa3aHHbiX Mexa· 

HH3MOB peaKU:HH, Onpe,IJ;eJieHHe cneKTpOCKOnH'IeCKOrO tilaKTO • 
pa MO)J(HO npoBeCTH no tilopMyJie BH,IJ;a: 

< 
da{()) 

dQ 

2 
>=Nc SeJ 

2 
ETI11B A 1 x-lf> 

a + H -<a > 
eJ B17 (2i +1)(2! + 1) [

0
p

0 

/1/ 
r,IJ;e CK06KH < > o6o3HaqaroT ycpe,IJ;HeHHe no o6nacTH 

3Hepruu dE, 6onLweii WHPHHhl ypoBHeii cocTaBHQro v,D;pa, 

N - KOHCTaHTa HOPMHPOBKH, npHHRTas HaMH , /21 I. 3Ja 

BeJIH'IHHa HCnOJIL3yeTCJI ,IJ;JIJI peaKU:HH THna ( 3 He' a) Is . 
,lJ;ns peaKU:HH THna (t, a) 3Ha'leHHe N MomeT HeCKOJILKo 

OTJIH'IaTLCJI, 'ITO, O,IJ;HaKO, He BJIHJieT Ha OKOH'IaTeJILHLie BLI
BO,II;LI HaWeii pa60TLI. 

8 

J, i - cnHHhl Ha'laJILHoro t R,D;pa H na,IJ;aro~eii 
'laCTHU:hl; 

C - H3ocnHHOBLiii Ko3tlltiluu:ueHT Kne6wa-
rop,IJ;OHa; 

S ej • CneKTpOCKOnH'IeCKHH tilaKTOp; 

ETI11B 
ae . - npHBe,D;eHHOe ,IJ;H4ltilepeHu:HaJILHOe ceqe-,, . 

HHe peaKU:HH npJIMOrO nO,IJ;XBaTa; 

H - K034ltilHU:HeHT ocna6neHus; 

10 , p 0 - cpe,ZJ;HRR WHpHHa H nnoTHOCTL ypoBHeii 
CO CnHHOM 0; 

"' 

( 
l~ 

J 

a x-IP - npHBe,D;eHHoe ,IJ;HtiltilepeHU:Ha.JILHoe ceqe

HHe, pacc'IHTLIBaeMoe no TeopHH Xay-

3epa-Cl>ew6axa. 

B paMKax ETII1B cpe,IJ;H pa3JIH'IHhlx KOM6HHau:uii onTH'Ie

CKHX noTeHU:HaJIOB B BLIXO,IJ;HOM H BXO,IJ;HOM KaHaJiaX Bbl6Hpa

JiaCL TaKaJI KOM6HHaiJ;HJI, KOTOpaJI ,IJ;aeT yrJIOBLie pacnpe,D;e

neHHH no tilopMe, CaMLie 6JIH3KHe K 3KCnepHMeHTaJILHbiM. 

OnTH'ieCKHe noTeHU:HaJILI Ja,IJ;aBaJIHCL B BH,IJ;e 

2 ->-> 1 d 
U(r)=U (r)- Vf(x)-iWf(x')+ V X (ea)--d {(x), 

c sO 77 r r 

r,IJ;e 

}\17 

{(X) = (1 + e X r1 X = 

, -1 
{(x')=(l+ex) x' = 

r -r A 1 /J 
0 

a 
r - r' A I!J 

__Q 
a' 

• npHBe,IJ;eHHaH KOMnTOHOBCKaH ,IJ;JIHHa BOJIHLI 77 ·Me· 

_, JOHa; 

f - op6HTaJILHLIH MOMeHT B e,IJ;HHHU:aX fl ; 
; - BeJIH'IHHa, CBH3aHHaH CO CnHHOM TpHTOHa COOTHO· 

WeHHeM (J = 2s r,IJ;e S - CnHH npOTOHa B e,IJ;H· 

HHU:aX 1i 
U (r) - KynoHOBCKHii noTeHu:Han O,IJ;Hopo,D;HO- JapHmeHHoii 

c ctllepLI pa,II;uyca r A I/3 
c 

PactieTLI npoBO,IJ;HJIHCL Ha 3JieKTPOHHO-BLI'iHCnHTenLHoii Ma-

WHHe 1i 3CM- 4 no nporpaMMe /7/ . B pactieTaX HCIIOJIL30 • 

BaJIOCL rrpH6JIH)J(eHHe HyJieBOrO pa,D;Hyca B3aHMO,IJ;eHCTBHH 

C JIOKaJILHLIM noTeHIJ;HaJIOM 6e3 npHMeHeHHJI pa,IJ;HaJILHOrO o6· 

pe3aHHH. BOJIHOBaJI tilYHKU:HJI CBJI3aHHOrO COCTOHHHJI npOTOHa 

BLI'iHCJIHnacL B noTeHu;Hane By~ca-CaKcoHa c rrapaMeTpaMH 

IIPHBe,IJ;eHHOro pa,D;Hyca 'o = 1, 25 f m , ,IJ;HtiltilYJHOCTLIO a = 
= 0,65 f m H CnHH-op6HTaJILHLIM 'iJieHOM B tilopMe ToMa· 

ca Is/ c i'( =25. rny6uHa noTeHu;HaJILHoii HMLI no,IJ;roHs

nacL TaKHM o6pa30M,'IT06LI 06ecne'IHTL npaBHJILHOe3Haqe

HHe 3HeprHH CBH3H npoToHa B H,D;pe 15 N . B pacqeTe 

JiTIHB rrpe,IJ;nonaraJICH nO,IJ;XBaT npOTOHa B COCTOHHHH 1p 1/2 
Tipe,D;cTaBneHHLie B Ta6nuu:e Ill rrapaMeTphl ,IJ;nH BXO,IJ;Horo 

KaHana /TpHTOHHLiii noTeHu:uan/ BJHTLI H3 pa6oTLI I 9/ , 
,D;JIH BLIXO,D;Horo I a -rroTeHu:uan/ - Hau6onee rny6oKHii 
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rroreHn;Han, orry6JIHI<OBaHHLiii B pa6ore I 10/, HJMeHeHHLiii ua
MH B COOTBeTCTBHH C COOTHOWeHHeM Vr

0
n= Const, 

yi<aJaHHOM, uanpHMep, B pa6ore I 11/. 
Pacqer ~H~~epeun;Han&uoro ceqeHHR no Mero~y Xay

Jepa-4>ew6axa nposo~HJICR Ha .li3CM -4. Hcnon&JYeM&Ie B 
pacqeTe a X-~ 3HaqeHHR I<03~~HIJ;HeHTOB TpaHCMHCCHH 
Te = 1- ITJe 1

2 
lr~e TJe - I<03~HU:HeHT OTpa)l(eHHR e 

napn;uan&uoii BOJIH&II 6&IJIH nonyqeuLI H3 pacqeros no npo
rpaMMe .lill.HB C HCnOJih30BaHHeM TeX )l(e OnTHqeCI<HX na
paMeTpoB, I<OTOpLie HCnOJih3YK>TCR npH OnHCaHHH peai<IJ;HH 
no~xsara. 3aaqeaue napaMerpa orceqJ<H no cnuay a 
ucnon&JyeMoe B pacqerax < ax-41 >, nonyqeao pacqeTHbiM 
nyreM cornacao pa6ore I 4/, H pasao "' 2. 

Ha pucyHI<e 5 npe~crasneH&I yrnos&re pacnpe~eneHHR 
peai<IJ;HH I.SNft,a 0 ) 

14
C npH ~BYX 3HaqeHHRX 3HeP.rHH. 

Cnnowa&re I<PHBble npe~cTaBJIRK>T pacqera&re yrnoB&Ie pac
npe~eneHHR, nonyqeaa&re no ~opMyne 111. Ha 3TOM )l(e pucya
I<e npe~crasneHbl yrnosLie pacnpe~eneHHR, paccquraHHble 
no MeTo~y XayJepa-4>ew6axa. ITonyqeaaoe, cornacao ypas
HeHHK> I 11, JHaqeaue 3I<cnepHMeHran&aoro cnei<rpoci<onuqe
CI<Oro ~ai<TOpa, a Tai<)I(e ero TeopeTHqeci<oe 3HaqeHHe, B3R
TOe HJ pa6oT&I lz 2 1, npe~cTasneHbl B Ta6nun;e IV. B 3Toii 
*e Ta6nun:e B n:enRx cpasaeHHR npuse~eHbl ~aHHble 3I<cnepu
MeHTaJI&HLIX cnei<TpOCI<OnHqeCI<HX ~ai<TOpOB,1 OTHOCRJ.ltHXCR 
I< Jepi<aJILHOH peai<U:HH 15 N( 3 He,a

1
) 14 N* 6 • 15,16/. Kai< 

BH~HO H3 Ta6JIHU:LI, 3I<cnepHMeHTaJihHble cnei<TpOCI<OOHqe
CI<He ~ai<TOp&r, rronyqeaa&re B aaweii pa6oTe, JaaquTeJI&Ho 
6onLwe TeopeTaqeci<HX. 0HH Tai<)I(e 6on&we 3I<cnepHMeHTan&
HLIX CIIei<TPOCI<OnHqeCI<HX ~ai<TOpOB ~JlR 3epi<aJihHOii peai<IJ;HH 1 5 

N ( J II e' (ll j 
4
N * . B n;eJIRX tBbiRCHeHHR npHqHH CTOJlh 

CHJlhHOro HecornaCHR, ~OnOJIHHTeJihHO 6&IJI npoBe~eH aHaJIH3 
yrnoBLIX pacnpe~eneauii peai<U:HH 14 N(t,a

0
) 13 C, BJR

ThiX H3 I 131, c npusneqeHHeM napaMeTpos onTHqeci<oro 
noTeHn;HaJia, HCIIOJILJyeMbiX npH HCCJie~OBaHHH peai<IJ;HH 
15 N ( t, a o) 14 C. 

PeJyJI&TaT no~rOHI<H noi<a3aH Ha PHC. 5, r~e CnJIOWHOii 
JIHHHeii aaaecea&r yrnoBble pacnpe~eneHHR, nonyqeHHble co
r nacuo ~opMyne I II. ITonyqeaa&re HaMH JHaqeHBJI 3I<cnepu
MeHTaJihHhiX cnei<TpOCI<OnHqeci<BX ~ai<TOpOB S npe~CTaBJie
Hbl B ra6nHn;e IV. B 3Toii )f(e ra6nun;e npHBe~eHbl reopeTu-

II 

I ________________________ __ 
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qeCKHe 3HaqeHH.JI S, a TaK)Ke 3KCnepHMeHTaJJbHble 

cneKTpOCKOllHt{eCKHe 4JaKTOpbl,'/ llOJJyqeHHble ,IJ;JJ.JI peaKUHH 
14N(3 He,a/!IN,14N(p,d/3 N 17,1!1 

KaK BH,IJ;Ho Hl Ta6JJHUbl, nonyqeHHble 3KcnepHMeHTaJJbHble 

3HaqeHH.JI ClleKTpOCKOllHt{eCKHX 4JaKTOpOB ,IJ;JJ.JI peaKUHH 
14 N ( t, a 0 ) 

13 C palyMHO cornacyroTc.JI Me)K.ny co6oii: • 

ilOCKOJJbKY o6e peaKUHH HlMep.HJJHCb npH MaJJO OTJJHqaro

IUHXC.JI .npyr OT ,II;pyra 3HeprH.JIX, HMeiOT 6JJH3KHe 3HaqeHH.JI 

Q H O,IJ;HHaKOBble 3HaqeHH.JI f, j ,IJ;JJ.JI llO,IJ;XBaqeHHOH qac-

THUbi, H TaK KaK npH OllHCaHHH HX JillHB, HCUOJJb3YJOTC.JI 

O,IJ;HH H Te )Ke napaMeTpbl OllTHt{eCKHX llOTeHUHaJJOB, Heco

rJJaCHe B KaHane 15 N(t, a
0

/ 4 C, no-BH,IJ;HMOMy, Bbi3BaHo 

He Hey,IJ;at{HbiM Bbi60pOM KOM6HHaUHH OllTHt{eCKHX napaMeT

pOB, a CyiUeCTBeHHbiM BKJJa,IJ;OM ,IJ;pyrHX MeXaHH3MOB peaKUHH. 

llocKOJJbKY .JI.npo 
15 N He .JIBJJ.JieTc.JI a - KJJacTepHbiM .H,IJ;poM 

/o6MeHHble MeXaHH3Mbl HrpaiOT He60JJbWYJO pOJJb/ 60JJbWHe 

3Hat{eHH.JI ceqeHH.JI peaKUHH /H, CJJe,IJ;OBaTeJJbHO, laBbiWeHHbie 

3HaqeHH.JI cneKTpOCKOllHt{eCKOrO 4JaKTOpa{. CJJe,IJ;yeT npHUHCbi

Ba Tb 6oJJLwoii: poJJH B peaKUHH 
1 5 N / t, a0 ) 

4 C onpe.neneH

HbiX ypoaueii: cocTaBHoro .JI.npa 
1 0 . TaKa.JI TOt{Ka 3peHH.JI 

B03HHKJJa Ha OCHOBaHHH llOJJyqeHHbiX HaMH npe,IJ;BapHTeJJbHbiX 

pelyJJbTaTOB ITO HCCJJe,IJ;OBaHHIO lepKaJJbHOH peaKUHH 

HN(
3

He,a 1i 4 N*, r.ne 6oJJLWoe ceqeuue CB.JilaHo cwupo

KHM "pe3ouaucoM" /wupuua "' 0,9 M3e/, Ha6JJJO.naeMbiM 

B .nuanalOHe 3HeprHii E 3H e OT 2 .no 4 M3e. /,lJ;aHHbie no 

3TOH peaKUHH 6y ,IJ;YT ony6JJHKOBaHbi/. 

AaTopbi 6naro.napHbi H. TbiK3 la noMOI.Ub B o6pa6oTKe 

3KcnepHMeHTaJJbHbiX pelyJJLTaTOB H M.B.CaaeuKoaoii - 3a 

npuroTOBJJeHHe ralOBbiX MHfueueii. ABTOpbl 6naro.nap.JIT 

C.XoiiuaUKoro 3a HHTepec K pa6oTe H noMOIUb. 

1. 
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3. 

Jlumepamypa 

r.M.OcemUHCKUU, I(3ei1 Ilau TyH, H.A. qenyp~eHKO. 
IlpenpuHm OH.JIH, 1172, ,ay6Ha, 1961 . 
A.II.Ko63ee, B.H. CaAa!IKUu, C.A. TeAeJICHUKoe . .JloepHaR 
fPU3UKa, m. 3/1966/ cmp. 1060. 
.Jl. T&~K3, H. T&~K3, E. CuKopa. OH.JIH, E2 15-61, ,ay6Ha, 
1971. 

13 



I 

4. P.E.Hodson. Nuclear Reactions and Nuclear Structure, Clarendon Press, 
Oxford, 1971. 3 

5. P.H.8assel. Proc. Symp. on Direct Reactions with He (September, 1967, 
Tokyo IPCR Cyclotron Progress Report Supplement). 

6. W.8onne, H.Homeyer, H.Lettau, H.Morgenstern, J.Scheer, F.Sichelschmidt. 
Nuci.Phys., A 154, 105 (1970). 

7. K.A. rpuoHe8, Jl.B.KpacH08, H.H.KyxmaHa, B.K.JlyKbJI-
1108, B.H.HwcumuHa, B.H.((>ypMaH. OHJ/H, 2458, ,4y6Ha, 
1965. 

8. 8.Mertens, G.Mayer-8oricke, H.Kattenborn. Nuci.Phys., A 158, 97 (1970). 
9 .. G.H.Herling, L.Cohen, J.D.Silverstein. Phys.Rev., 178, 151 (1969}. 
10.8. T.Lucas, D.R.Ober, O.E.Johnson. Phys.Rev., 167, 990 (1968). 
11.L.Mc.Fadden and G.R.Satchler. Nuci.Phys., 84, 177 (1966). 
12.S.Cohen, D.Kurath. Nuci.Phys., A 101, 1 (1967). 
13.R.8.Schwardz, H.D. Holmgren, L.M.Cameron, A.R.Knudson. Phys.Rev., 

134, 8577 (1964). 
14.J.Nurzynski. Nuci.Phys., A 141, 257 (1970). 
15.G.C.8all, J.Cerny. Phys.Lett., 21, 57 (1966). 
16.L.Snelgrove, E.Kashy. Phys.Rev., 187, 1259 (1969). 
17.R.L.Kozub, L.A.Ku/1, E.Kashy. Nuci.Phys., A99, 540 (1967). 
18.D.8achelier, M.8ernas, I.Brissand, P.Radvanyi, M.Ray. Nuci.Phys., 88, 

307 (1966). 
19. W. W. True. Phys.Rev., 130, 1530 (1963). 
20.M.A.Nagarayan. Nuc/.Phys., 42, 454 (1963). 
21.G.Ripka, 8.Girand. 

/17/ lfacm11oe coo6UieHue, ynoMJIHymo e pa6ome 
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PyKonnch nocTynuna B HJ~arenbCKHH or~en 
3 Man 1973 ro~a. 

.r•~ 

-:-

Puc. 1a. CxeMa onbiTa. 1 - npe~ycunurenb; 2 - ycunurenb; 
3 - ~HCKPHMHHatop; 4 - nponycKarenb; 5 - aMnnury~HhlA 
auanuJarop AH -128; 6 - MOHHTop; 7 - ~eTei<Top; 8 - HHTe
rpaTOp TOKa; 9 - 3Kpau; 10 - TO'Ie'IHaH MHWeHb. 
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,IJ;JIJI yrJIOB 45 U 90° B Jia6opaTOpHOH CUCTeMe KOOp,IJ;UHaT 
B UHTepBane 3Hepru:ii Et = 0,82 - 1,62 M3e. 
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1

) 11 C * .nn11 

yrnoa 45 ° H 90 ° B n.c.K. B HHTepaane Juepruu E, 
= 0,82 - 1,62 M:Je. 
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PHc. 4. YrnOBhle pacnpe,neneHH11 a •<J:aCTHU: H3 peaKU:HH 15 
N ( t, a 0 ) 

14 
C • ITo ocH a6cu:Hcc - yron B CHCTeMe 

u:enTpa Mace. ITo ocH op,nHHa T - ,nHijlljlepenu:HanLHLie ceqe
HH.fl B M6/cTepa,n. 
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Puc. 5. CpaaHeHue 3KcnepuMe~n,.nhHbiX yrnoBbiX pacnpe.ne
neHHH peaKUHH 14 iV( t. u ) 13 C' 131 

/
5 N (t, ao ) 

14
C 

C yrnOBbiMH pacnpe.ne9JeHHHMH, paCC"'HTaHHblMH cornaCHO 
!lJopMyne /1/. /CyMMa aKna.noa MexaHH3Ma npxMoro aJa
uMo.neiicTBHH u MexaHH3Ma cocTaaHoro x.npa, ytJ:HTbiBaeMoro 
MeTO.D:OM Xay3epa -<l>ern6axa/. 06o3HatJ:eHHH: 0 

- 3Kcnepu
MeHTanhHbie .naHHbie, ~- ~-:puaaH, nonytJ:eHHaH no ¢opMyne l, 

-,.; BKJla.IJ: B CetJ:eHHe MeXaHH3Ma COCTaBHOrO H.IJ:pa, 
)'"'HTbiBaeMbiH MeTO.IJ:OM Xay3epa-<l>ern6axa. no OCH a6cuucc
yron a cucTeMe ueHTpa Mace. Ha ocu op.nuHaT - .nu<P!lJepeH
uuanbHoe cetJ:eHue a M6/cTepa.n a 3TOH )f(e cucTeMe. 
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