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B3aHMOAeiicTa:He ycKopeH~biX H~HOB renux;3 c HApaM:H 

B npu 3Hepruxx B uecKOJILKO AI3B npHBOAHT.K B036y~~ 
Aeuuw cocraaiw'ro x.zu)a 13N c 3HepruxMu caLnne 20 AI3B. · 
llpu. TaKBX 3HeprHHX · B036YJKAeHHH J\o~:Ha nepeKpbiBaTLCH 
o6JiaCTL uenpepbiBHoro -cneKTpa cociaauo'ro H,I\pa. BI.Ixa-
neuue B03MOJKHbiX. aHOMaJIHH B 4JyHKUHHX B036y~eHHJI, 
OTpaJKaiOIUHX xapaKTep BbiCOKOB036y~eHHbiX COCTOJIHHH, 
npe,I\CTaBJIJieT HeCOMHeHHbl~ HHT~f.eC. 

HccJieAoBauuiO peaKuuii 
0 B ( · He ,p) 

12 
C nocBRIUeHo 

HeCKOJILKO pa60T. . .. '
10 

. . ~; . 

AaTopaMu11 - 31 peaKuuu . B ( '} He,p) · C npuMeHJIJIHCL 
AJIH u3y'leiluH · ao36y:lKAeHHbiX cocToiiu:Hii Koiiequoro HApa 
12<;: ·;_ B uccneAOBaHHJIX/4- 6 /c npo~~AHJiuci.· H3MepeHHH~Y -
nyqeu, oTaeiiawu\ux ·· nepexoAaM c .. pa3JIH'IHhiX cocTo1luuu 

12 . . . . . . ' . . • 
JIApa C . H3MepeuuxM 4JyuKuuu ao36y~euuJI, yrnoBLIX 
pacnpe,I\eJieHHH H llOJIJIPH3aUHH npi:>TOHOB C tieJILIO noJiy'leHUJI 
cae.U:euuii o M'exaHH3Me peaKuuu nocBHIUeHbl. pa6oTLI / 7 - 1 o;_ 
B pa6oTe /7/ npoae.zieHLI H3MepeHHJI 4JyHKUHH B036y~e,HHJI ·. 
a nn;tep~an~. _3ne~ruo . E3Hl" ,.= 1,,8 - S,O Ali~.;' 06iiapyJKeui.I 
pe30HaHCLI 'npu, '3HeprHJIX YCKOpeHHbiX 'laCTHU 2; 3,7; .4,1. 
u 4,6 M;'B. ,D,n.R ·nRTH ·3uaqe:fiuii 3Hepruii u3M~peu~ yrnoable 
pacnpe~eneuuJI npoTouoa • 

. ~; B pa6oTE! /8/ ·aJianoru'IHble H3MepeH:un ':BLinonueuLI a uu• 
Tepaane 3Hepruii· 1,2 + 12,0 AI3B: cl>yuKiiuu B036y~euug :: 
nonyqeubl AJIH yrna 155~ .H3Mepeu:bi yriioahle pacnpeAeneuun 
npotoiiOB rpynn p0· H p 

1 
npu· 12 3HaiJ.auuxx 3Hepruu. H3y.qe:-

. 10 3 12 ·. - .. 
uue MexaHH3Ma peaKuuu B ( He, p) . C npoBOAHJIOCL 
TaKJKe c. nyTeM H:3Mept!HHJI nonxpu3auuu · npoTouoa79/. Auanu3 
yrnoaLix pacnpeAene:Huii npoTouoa rpynn lb. il' P1 , H3Mepeii-. ·· 
HLIX ripu E3- ,.;, 10, 13 Af3B, ·aLinonueii' a pa6oTe /IO/. 

· .He · · 
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Bee npe~wecTByro~e uccne~oaauug paccMaTpuaaeMou 
peaK~HH yKa3biBanH Ha CnO)I(HbiH xapaKTep B3aHMO~eHCTBHH. 
Yrnoable pacnpe~eneuug ~ng o6nacTu yrnou 6onLwe 90° 
HHTepnpeTHpyiDTCH B npe~nono:>KeHHH MeXaHH3Ma COCTaBHOrO 
g~pa, no~ nepe~HHMH yrnaMH ~aroT BKna~ npHMble npo~eccbl. 

06nacTL Manblx :mepruu /~o 4 M3B/uccne~oaaHaMano. 
HMero~uecg ~aHHble o6 yrnoablx pacnpe~eneuugx npoTOHOB, 
nonyqeHHble c 3HepreTuqecK~M HHTepuanoM 600-1000 K3B, · 
He no3BOnHroT npocne~HTb 3a xapaKTepoM 3HepreTuqecKou 
3aBHCHMOCTH yrnOBbiX pacnpe~eneHHH npOTOHOB. 

HacTog~ag pa6oTa nocag~eua ~eTanLHoMy H3Mepeuuro 
ciiYHK~HH B036y~eHHH H yrnOBbiX pacnpe~eneHHH ~BYX rpynn 
npOTOHOB, COOTBeTCTBYIO~HX OCHOBHOMy H nepBOMy B036y:>K-
~eHHOMy COCTOHHHHM KOHequoro g~pa 12C. . 

TEXHHKA 3KCIIEPHMEHTA 

3KcnepHMeHTbl BblnOnHeHbl Ha 3neKTpOCTaTuqecKOM re
HepaTope 3r-s. Jla6opaTopuu ueuTpouuou ciiH3HKH. H3Mepe
HHH npoao·~unucb Ha TOHKHX I 50 ·MKz/cM2/ MHweugx H3 6o-. 
pa. ecTecTaeuuoro H30Tonuoro cocTaBa. IIpoTOHbl perucTpu
poaanHcb KpeMHHH-n.HTHeBbiMH nonynpOBO~HHKOBbiMH~eTeK-. 
TOpaMH. ,ZJ;ng H3MepeHHH yrnOBbiX pacnpe~eneHHH npOTOHOB 
ucnonL3oaanocb wecTL no~BH)I(HbiX ~eTeKTopou, ce~LMOH, 

ycTauouneHHbiH no~ yrnoM 90° oTuocuTenLHo na~aro~ero 
nyl.IKa HOHOB renug-3 .• cny:>Kun B KaqecTBe MOHHTOpa. CneKT
Pbi npo~yKTOB peaK~HH perucTpupouanuc:b 4096-KauanLHbiM 

aMnnuTy~HbiM auanu3aTopoM /8 rpynn no 512 Kauanou/. 
Ilonuag CXeMa 3KCnepHMeHTanbHOrO YCTpOHCTBa nOKa3aHa 
ua puc. 1. Ha Puc. 2 npuue~eu cneKTp qacTH~, perucTpu
pyeMbiX O~HHM H3 ~eTeKTOpOB. rpynnbl npOTOHOB Po H 

. 10 (3 .J.2 
pI. H3 peaK~HH B He,pJ C xopowo Bbl~enHroTcg H3 o6~ero 
cneKTpa. 

B H3Mepeuugx ciiYHK~HH B036y~euug BbiXO~ pea~uu 
HOpMHpOBancg Ha OTcqeTbl HHTerpaTopa TOKa. B H3Mepe
HHHX yrnOBbiX pacnpe~eneHHH - .Ha OTCqeTbl ~eTeKTOpa
MOHHTOpa. 
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Puc. 1 ~ CxeMa 3KcnepuMeHmaAbHozo ycmpoilcmea. 
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3KCIIEPHMEHTAJihHhiE PE3YJihTATM H HX AHAJIH3. 

. ~- -I 0 3 I2 
WVHKUHH B036y~eHH_.s: peaKD;HH B( He ,p0 ) C H 

IO 3 . . I2 . . . . ~ 
· B ( He, PI) C* H3~ep.s:JIHCL B HHTepaane :meprHH E3 He 
OT 1,5 .no 4,3 M3B c . waroM -50 K3B ,WI.s: yrnoa BLineTa 
llpOTOHOB 100 40, 70, 90, 120 H 150 ° .II. C. . 

Pe3ynLTaTLI H3MepeHJiii liJYHKD;HH B036y~eHH.S: /B OTHO
CHTenLHLIX e,D;HHHD;ax/ .npe.D;CTaBneHLI Ha. puc. . 3. 0mH6Ka 
H3MepeHHH OT.D;enLHOH TO'IKH Ha KpHBLIX. COCTaBn.S:eT /5-7 /CJ/o 

2,01 driJJ2 . cJ~IJil 

1,6 
-I 

· 810(He~P1)C'2 ~{4;44MeV.] .. · lx10 
8 10(He3,P

0
)(;

12 

1,2 
10' ·········.·· 

0,8 

.... 40' 
.10" 

0.4 

aak 
................... ·· 

.... ~ ................. . 
.. ... .... ······.··. 

. . 

Q2 

0.2 

Q2 

Q2 

Q2 

.... ·· 

.. ..... 

.. . . ~· 

······ 

.. ·· ~o· 

.... ·.--·····_ .... -.·: ... ·.······.. . . 
·. 

.· 

... .. 

.. .. .. .. 

.......................... ..... -.-~~: .. . 
t--~~ 

110' 

................. ;·.· .............. ·.·.·-.. 
.. . ... ... 
··.·· 

..... 

40' .. 
• 10' 

.. 
...... -•• --.- •• !10' ... ·. 

...... 
.·.···· 

. ..... . . .. . 
.... ··. 

.···· 
120' ·· .... · .... . .. 

150"·. 

........... · ... ···- ·.· . . ................... ··.·:·····. 
...... .... ~· I ......... . .... .... .. ...... ..... : : : ... 

••"" ••••• • I I 

C(J ••••• . 3,0 4,0 
4,0 2,0 3,0 . 2,0 

E i-le, MeV 

PHc. 3. cl>yH~~u'i eo36yxoeHu.Rpealc11url 
1 ~(3 He ,p0 )I

2 c u 
- I B(3He ·PI) c . ,l(u¢tjepeHIJUa.llbHble cet~eHU.R oaHbl 6 om
HOCU1/J€./IbHbiX €0UHUllaX. 
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H COCTOHT.H3 CTaTHCTHqeCKOH OWH6KH, OWH6KHH3MepeHHH 

TOKa, OIUH6KH. BLJ,neJieHHH COOTBeTCTByroiQero llHKa Ha cneKT-

pe. H yqeTa lPOHOBOH' no,nJIO:>KKH. · . •. . . 

Ha puc. 4 H 5 noKa3aHLI ·yrnoBLie pacnpe,nem~HHH npoio

HOB rpynn p 0 a p 1 ~ · 0TMeqeHHLit;~ cTpenKaMH oWH6KH BKJIIOqaroT 

Te )Ke OIUH6KH,. 1uo H B H3MepeHHHX lPYHKUHH. B036y)K_neHHH, 
·-· "' . -

5.t: Ttl ~ I I I I 
'.0 

40 I I 

2P~ I I I I I IIIII 

I 

1\0 

5.0 

I JOMe_V ,_o I . 

I I I ' JQ. 

I I I I ,z.sM.v lD 

~ 

2,4 1 I I I 
f. I 

1,0 

z.f,lfll 
10 

I I I I I 

I 
1
2.6MtV 

7.0 

d6 
an 

q1 1
1 

••••rli I I I I r· 
II II 

I $,0 I 
I I I I I 

lo,D 

2.0 

1,0 

I I I 

1 i I I 1 
I 

II tit 
I I 12,5M.V lOt . I I I 

l.O 1111 t
1 

I 
z.ot I I I I I 
10 

2,4MeV lQ 
I I 

z.ot- I I I 
I I 

2.~ I I I I I I ~MeV t.o IIIII ltl 
1,0 JO 

2,0 · I I I I 1 • ZO 
1 1 I 1 I I I . 1 1 2,0MeV 

f.V I I 10 

2,0 

~ol••••ltltlll 

2.0 

I 1 11,8 MeV 
I 

2o~ 1 

10~ 
z.oT I I I I 

10~IIIo 11 1 1 111 16MeV 
' I I I t' I 10 

I I fit 

I I 

I 

I I If I 

I 

I II If 
I I 

I 1,,1MeV 

I 

149MeV 
I 

I 3. 7MeV 
I 

I 3,5MeV 

I 3,3MeV 
I 

QO JO' 6rf 90' 120' . ' ISO' l.'rf Jrf 60' 90' 120' ISO' M 

BcM 

Puc. 4. · YzA.oebze · pacnpeoeAeHuJI npo11ono6. U3 peaKIIUU 
Ioa(3 H~,p0 )12 C. )1u¢¢epeHIIUaAbHble ce'leHUJI oaHbl 6.o•

HocumeAbHbiX eoUHUijQX. 
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TOJILKO. BMeCTO. OWH6KH H3MepeHH1l--TOKa 3,neCL. yqHTLIBaeTC1l 
ouia6Ka uopMap.oBKH ua ~eTe.Kiop-MouaTop. . . 
;·· • ' ' : ,-. ;_I 

Q4 

QZ 

''[I i 
1 

I I I. 0 I I I I 1 1 1 1 1 1 I J,OMeV QB 

Cl6 • 1 I I 
.. 

Q4 I I I . 
1 I 1 I I I I I I I 4,3f.feV 

Q4 r f t I f f ~ I I I I I f t t t I 2 8""tv, QZ 

az 

(II 

I I I 1 t 1 t t 1 t 2,6MeV (!6L 1 
'-

1 ,. I I 

.~ ............ . 
1 

2,SMeV 

Q4 
I 

Q2 

Q8 
.I 

I 

I I. 
1 I J I I I I I I 4,tSMtV 

I . ~ I I t t I . I 2,'tMtV 
I I 

I ' 
- I t I I I I I I I 49He\' 

az~ '·' 
1 

• ' ' ' ' 
1 

• • • • • • • 2,2/'WI 

Q4 

i 
'I 
. 't I 

I I I I 1 1 t t 1 I I 47MeY 

Q21- I t t t 1 I ·t ,I 1 1 t 1 
I t 1 1 2,01'-fEV 

az 

0,4 q4~ I I I I 1 
I I I I ·~·il I I I I 45MeV 

QZ~ QZ 
-1-~f. 1'1 I I I f•t t I I t I I I f,8MeV 

ll4 t q't 1 
t 

1 
I 1 I I I I I I I I I I I 43MeV 

az az 
rpl•tltllltllllllflt6."'*N' 

20' 40' · so· BJ' m· 120• wr 160' lV QO 20' 40' fd so· al' 120' · 1<0" m tBO' . 

eCM 

Puc. 5. YzAOBblj pacnpeoe/leHUJI npomoH06 u3 peaKIIUU 
l0fl(3He,p1 )12 C • )1u¢¢epeHijUQAbHble cetieHUJI - -6 OIIHO

cumeAbHbiX eoUHUijQX. 
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.B, lilYHKIJ;HJIX B036y~eHHJI· MO)KHO · OTMeTHTL HeKOTOpLie 
aHOMaJIHH, Ha nJiaBHO B03pacTaiOIIJ;HX KPHBLIX npH 3HeprH.HX 
&JH;: 2,2; 2,8; 2,7 H 3,05 M3B. 3TH aHoMaJIHH npo.HBJIJIIOTcx 
He npH Bcex yrnax H3MepeHHJI, He oqeHL qeTKO BI.Ipa)KeHLI 
H cna6o oTpa)KaiOTCJI Ha xapaKTepe yrrroBLIX pacnpe.n;eneHHii. 

EH[ 
Ml!f 
6 
5 
4 
3 
! 
1 

I ... 

B1o 
(21. G38MeV) 

Yz 

N 
c~' 

(1.9~~Mrv) 

X 
MeV 

·.1J 

·ZI. 

tz r31 
N c 1f (Z0,075M•V) ~1! 

(18, 439MeY) H& 

It 

lZ· 

10 

8 

6 . 

4 

z 

Puc. 6. YpoeHu Roep 10B , 13 N , 12 C , ? B , 11 C u 12N , 
ucnoAr.3yeMr.re · e pac11emax yzAoer.rx pacnpeoeAeHuii no cma
mucmu'lecKoii meopuu. 

10 

YrnoBLie pacnpe.n;erreHHJI npoTOHOB rpynnLI Po noqTH 

H30TpOUHLI. B C.IJ;.M. npH CaMLIX HH3KHX 3HeprHJIX HCC.iJe.n;o
BaHHOro HHTepBana; 3aTeM Ha6JIIO.n;aeTCJI npeHM~eCTBeHHLIH 
. . ' . 0 
BLIXOA peaKIJ;HH B o6nacTH cpeAHHX yrrroB /B paiioHe 90 I. 
MaKCHMYM B yrrroBoM pacnpe,IlerreHHH nocTOJIHHO c:MeiiJ;aeTCJI 
B 06JiaCTL 60JILWHX yrJIOB H HaXO,IlHTCJI npH yrJie -130 ° ,II;JIX 
E3He= 4,4 M3B. 

YrnoBLie pacnpe,IleneHHJI rpynnLI p 1 npaKTHqecKH H3o
TponHLI B HHTepBarre 3HeprHii reJIH.H-3 1,6+3,3 M3B. BLime 
3,3 M3B B yrnoBLIX pacnpe,IleneHHJIX HaMeqaeTc.H. no,Il'LeM 
no,Il nepe.n;HHMH yrnaMH. 

AHanH3 yrnoBLIX pacnpe,IlerreHHii npoTOHOB npoBOAHJ1C.H 
Ha OCHOBe CTaTHC~HqecKOH TeOpHH Xay3epa-<l>em6axa/ll/H no· 
pe3oHaHcHoii TeopHH BnaTTa-liHAeHxapHa /12/. 

B nepBOM cnyqae AJIJI pacqeToB HCnOJIL30BarracL cTaH
,IlapTHa.H nporpaMMa •LIANA /l 3 ~ IlapaMeTpLI M.H pa3JIHqHLIX 
BLIXO,IlHLIX KaHaJIOB peaKIJ;HH 6paJIHCL Ha OCHOBe HMeiOIIJ;HXCJI 
AaHHLIX o6 ypoBHJIX JI,Ilep, yqacTBYIOIIJ;HX B peaKIJ;HH. CxeMLI 
YPOBHeii KOHeqliLIX .H,Ilep,_COOTBeTCTBYIOuiBX 'pa3JIHqHLIM Ka
HaJiaM peaKIJ;HH~,- npHBe,IleHLI Ha -puc. 6. HcnoJIL3JieMLie 
napaMeTpLI OnTHqecKHX noTeHIJ;HaJIOB B3JITLI H3 pa60T 14-IB/ _ 
H ,IlaHLI B Ta6JIHIJ;e. 

PaccqHTaHHLie yrno:B:hle pacnpe,IleneHHH cpaBHHBanHcL 
c ycpe.ziHeHHLIMH no HHTepB~.riy :meprHH E3 He = 1,6 + 

+ 3,3 M3B yrnoBLIMH pacnpe,IleneHHJIMH npoTOHOB AJIJI rpynn 
Po H · p1 • TaKoe ycpe,IlHeHHe onpaB,IlaHo TeM, 'ITO yrnoBLie 

. pacnpe,IleneHHJI npaKTHqecKH coxpaHJIIOT CBOIO lil<_>PMY B yKa-
3aHHOM HHTepBane 3HeprHH. :·/'· 

Pe3ynLTaTLI cpaBHeHHJI noKa3aHLI Ha puc. 7.- Ha ocHoBe 
,CTaTHCTHqeCKOH TeOpHH He y,IlaeTCJI BOCnpOH3BeCTH ,Ila)Ke 

o6lll;HX qepT yrnoBLIX pacnpe,IleneHHii. 
OcHoBaHHeM npHMeHeHHJI pe3oHaHcHoii TeopHH JIBJIJIJIOCL 

HanHqHe pe3oHaHcHoii CTPYKTYPLI B lilYHKIJ;HJIX B036y~eHHJI. 
B HCCJie,IlOBaHHOM HHTepBane 3HeprHH Ha6JIIO,IlaJIHCL allo
MaJIHH B lilYHKIJ;HH B036y~eHHJI npH 3HeprHJIX 2,2; 2,8 H 
3,8 M3B. 

Ilpe,Ilnonara.H, qTo 3TH aHoMaJIHH CBJI3aHLI. c ypoBHHMH 
COCTaBHOrO .H,Ilpa 13 N C 3HeprHJIMH B036y~eHHJI 23,3; 
23,8; 24,5 M3B .MLI CAenanH nonLITKY · BocnpoH3BeCTH 

II 
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P· 
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160° 

b 
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Puc. 7. IloozonKa Y.ZAOBbJX wcnpeoeAeuui1 -npomouoe u3 
peaK!Iui1 10B(3He,p 0 )12C u IOB(3He,p )12 C* no Xay3e
py- 4>ew6axy. To'IKU coomeemcmeyrom ycpedneHHbJM 3Kcnepu
MeHmaAbHbJM YZAOBbJM pacnpeOeAeHUJIM. CnAOUIHbJe AUHUU -
pe3yAbmambt pac'lema.' 

xapaKTep yrnoBLIX pacnpe~eneHHH o6eHx · rpynn npoTOHOB 
/P 0 H P 1 I c onpe~eneHHLIMH 3Ha'leHHJIMH cnHHa H qeriiocTH 
YPOBHeii JI~pa 13 N. . 

06~ee. Bbipa:>KeHHe ~mi ~H«!l«!lepeH~HanLHoro ceqeHHH /1 2/ 
·HMeeT BH~: 

daaa, 1 - . . 
(-:=-2 I ai.PL (cosO)- IZ(e 1 1Je2 ] 2 ;sL) 

d!l k L=O 
X 

xz(e; J 1 f;J 2. ;sL)x(T:,~'e') (Ta~~ )PL(cosO), 
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r,11;e aa ' - .HH,IJ;eKCLI KaHana peaK:UHH, Z (fd i£21.; sL} H 
z UJ.Jl £2 J2; sL )'- z- .K03!W>H:UHeHTLI, BLipa)KaeMLie qepe3 
KOftP.tPH:UHeHTbl PaKa, p L (cos e ) - UOJIHHOMLI Jle)KaH,IJ;pa, -
Ta sf - MaTpH'IHLie 3JieMeHTLI nepexo,IJ;a. 

ITo :noii tiJopMyne ,IJ;JIH pe 30HaHCHbiX 3H~pruii npH E 3He = 

= 2,2; 2,8 u 3,7 M3B 6blnu pacc'IHTaHbi K03tPtPH:UHeHTbi pa3no
)KeHHH a L npu nonHHOMax Jle)KaH,IJ;pa ,IJ;JIH pa3HbiX 3Ha'leHuj 
CDHHa H 'leTHOCTH } 77 COCTaBHOrO H,II;pa 13 N OT j 77 = 3/2 -
,11;0 J77 =912 ± . . 

Pac'leTbi npoao,IJ;HJIHCb a npe,IJ;nono)KeHHH · "u3onupoaaH
Horo ypoaHH" cocTaBHoro H,IJ;pa. XoTH TaKoe npu6JIH)KeHHe He 
MO)KeT 6LITb cTporo onpaa,IJ;aHHbiM, TeM He .MeHee OHO Hau·-
6onee qacTo ynoTpe6nHeTCH Ha npaKTHK,e. He Y'IHTbiBancH 
TaK)Ke B03MO)KHbiH BKJia,IJ; npHMbiX npo:uecCOB. . _ 

Pacc'IHTaHHble TaKHM o6pa30M Ko3rW>u:uueHThl pa3no.;. 
)KeHHH cpaBHHBaJIHCb C 3KCnepHMeHTaJibHblMH 3Ha'leHHHMH, 
HaH,IJ;eHHbiMH H3 pa3JIO)KeHHH yrJIOBbiX pacnpe,IJ;eJieHHH no 
DOJIHHOMaM Jle)KaH,IJ;pa MeTO,II;OM HaHMeHblliHX KBa,IJ;paTOB. 
B peJynLTaTe TaKoro cpaaHeHHH 6hlnH onpe,11;eneHLI BOJMO)K
Hble JHa'leHHH cnuHa u qeTHOCTH. cocTaBHoro H,IJ;pa 

13
N ,IJ;JIH 

peJoHaHca npu E3
11

; 2,2 M3B ] 77 = 3/2+ unu 5/2+ u ,IJ;JIH 
peJoHaHca npu E3 11 (" = 2,8 M3B J 77 = 5/2 +. 
,[(nH peJoHaHca. npu J 77 = ~.7 _ M3B onpe,IJ;eneHue cnuHa 
n qeTHoi::Tu oi<aJanocL :iaTpy.D;HHTenLHLIM. BoJMo)KHo,. ,'ITo 
np:H 3T~ii :mepruu y)Ke· JHa'IH;enLHYIO ponb urparoT npH~LI~ · 
npo:ueccbl, KOTOPLIMH -B pac'leTax MLI npeHe6peranu. · ;·.:• 

Ha puc. 8 noKaJaHbl pe3yJibTaTLI cpaBHeHHH 3Kcn'eim-; 
MeHTanbHLIX yrnoBbiX pacnpe,IJ;eneHHH c pacqeTaMH no pe--. 
30HaHCHOH TeOpHH. ._ · 
. 3a~enlhiii nO,IJ;be-M npH Man~Jt yr~ax B yrJIOBLIX pacnpe-

,IJ;eneHHfl:X llpOTOHOB rpynnLI pI ,'' HaMe~airimuiiqH, UpH ~:ill~ 
>3,5 M3B, MO)KeT 6LITb o6bHcneH Ha ocHoBe MexanHJMa 
,IJ;BYXHYKJI<lHHoro cphiaa B. npu6Jiu,KeHHB IIJIOCKHX ''aonli t ne:. 
pe,IJ;aBaeMLIM MOMeHTOM •L ,..Q /19/. - -

llpoBe,IJ;eHHble HCCJie,IJ;OBaHHH noKa3LIBaiOT, ,'ITO B pac- . 
cMaTpuaaeMoM unTepaane 3Hepruii E3H~ · · MexauuJ'Mpe_aK
:uuu CJIO)KHLiii. Y,IJ;oaneTaopuTeJILHoe onucaHHe yrnoaLix pac- · 
npe,IJ;eneHHH npu 3Heprunx 2,2 .n 2,8 M3B no pe3oHancHoii 
Teopnu MO)KeT cau,IJ;eienLc~a~aaTb o npeo6naAaffH M:exa-·· . 
HBJMa o6pa3oBaHHH cocTaBHoro H,IJ;pa. YpoanHM N MO)K- -· · 
HO npunucaTb onpe,IJ;eneHHLie 3Ha'leHHH cnuHa H 'leTHOCTH. 

14, 

d6 
dS2 ~ 

B 10(H~3P1 

Po 
2,8MeV 

Q4f·-·-·-·-,i-· . I I I ·-·-·-·-·-~-·-· 
~"'""" I l 1 I I I I Q3 I I • --

Q2 

0,1 

0,1 

2,2MeV 

·-·-·-·-·--· 
111111 

~to· aa· 12a· 160' 
e,M ___:_ 

2,8MeV 

40" 80" 120" 160" 
8cM-

Puc. 8. lloozouKa yz;zoebiX pacnpeoe;zeuuii no pe3ouaucuoii 
meopuu. Tot.tKu coomeemcmeyrom 3KcnepuMeumaAbHbiM oaHHbiM, 
wmpux- nyuKmup - pact.tembl OIZJI 177 =- 312 +. cn;zowuaJI IZUHUJI -
OIZJI 177 =5/2: , 

C B03pacTaHHeM 3HeprHH 6oM6ap,IJ;HpylOIUHX 'laCTH:U 3aMeTHLIH 
a~na,11; MoryT .D;aBaTL npHMble npo:ueccLI. 

' 
B JaKJIIO'IeHue aaTopbl BLipa)KaiOT 6.riaro,11;apnocTL 

H.M.~paHKY 3a nocToHHHoe BHHMaHue K·pa6oTe, B.r.Tu

muHy, H.H.JlHHbKoay, A.,[(.BopoHoaoii,B.r.3ae:uy - Ja no
MOlUb, rpynne 3KcnnyaTa:uuu 3r-s. - Ja o6ecne'leHue HacToH
r:uux 3KCnepHMeHTOB. 
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