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1. BBE°,aEHHE 

B rrocne.nHue ro,nhI C uenhIO H3y'IeHHH TaK Ha3hIBaeMOH 
ABC· aHoManuu I 1 / rrpoae,neH pH,n 3KcnepuMeHTanhHhIX uc -
cne,noBaHHH 12- 41. ABC - oco6eHHOCTh qeTKO rrpoHBHnacb B 
crreKTpe He,nocTa101.Qux Mace ( rn rn) 0 peaKUHH 

/2/ 
np ➔ d + (rnrn) 0 

, 

dp ➔ 3
He + (mm)0131, 

dd➔ 4 He+ (rnrn) 0 /
4/. 

/1/ 

/2/ 

/3/ 

3To HBnenue HJyqanOCh TaK)Ke B peaKUHH np ➔ drr+77- /4/ 
B crrnournoM crreKTpe HeHTpOHOB KaMepnoii MeTO,I\HKOH /S/ • 

,nJrn o6'hHCHeHHH 3cpcpeKTa 6binll rrpe,nno)KeHhl pa3nH'IHhie 
TeopeTH'IeCKHe rro,nxo,nhI 16 •71 . B HaCTOHLQee BpeMH C'IHTa
eTCH Ba)KHhlM 3KCnepuMeHTanhHOe H TeopeTH'IeCKOe uccne
,[(OBaHue peaKUHH / 1/ u / 4/. 

Heo6xo,nHMO OTMeTHTh eme O,I\HH 3KCrrepHMeHTanhHhlH 
cpaKT. B pa6oTe 121 B 0,I\HOM H3 13 crreKTpOB He,nocTaIOLQHX 
Mace peaKUHH /2/ 6bma JaMe'IeHa HeJHa'IHTenhHaH oco6eH· 
nocTh rrpu 0,45 I':1B/c 2 (DEF). B ,npyrux peaKUHHX TaKoro 
OTKnoneHHH He Ha6mo,nanoch. 

2. 3KCIIEPHMEHTAJibHb/E ,l(AHHb/E 

l ·MeTpOBaH Bo,nopo,nHaH ny3hlphKOBaH KaMepa JIB3 
OIUIH 6hma o6ny'IeHa KBaJHMOHoxpoMaTuqeqrnM rry'IKOM 
HeHTPOHOB !Bl, nonyqeHHhIM OT CTPHIIIIHHra ,neiiTpOHOB na 
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amOMIIHHeBOil MHlllenu. llMilYJibCHblll pa36poc neiiTpOHOB 
~P/P n He npeBbilllaJI /3-4/"/o. YrJioBaJI pacxo,nHMOCTb ~0 
ny'-IKa B KaMepe cocTaBn11na - 0,3 Mpao. B ,namrnii pa6oTe 
npuno,nJITCJI 3KCnepHMeHTaJiblll,IC pe3yJibTaTbl npu '-IeTbipex 
3na•1e11u11x HMnynbca neii:Tpo11on: P n = /1,73; 2,23; 3,83; 
5,10/ I':JB/c. 

DblJIO o6pa6oTauo - 60 ThIC. 3-ny'-ICBhlX 3Be3,n. )];OJIJI 
ueH3MepHMhIX co6bITHii ue npeDhllllaJia 3"/o. PeaKUIUI np ➔ d17+11-

2 u u 

Bhl,nemrnach X -.MeTO,I\O.M C nocne,nyIOll{CII BII3yaJibHOII u,nen-
THqHIKal{Heii '-IaCTIIU. Ilpu Pn = 1,73 11 2,23 I':JB/c '-IIICJIO 
co6wTHH peaKl{IIH /4/ - COOTBeTCTBeHHO 925 n 697, a npu
MCCb OT ,npyrnx Kananon peaKl{lill He npeBbllllaeT HCCKOJibKIIX 
npoue11ToB. Ilpu Pn = 3,83 H 5,10 I':JB/c DhIAenenue pea1<
UHH CTaHOBHTCH 3a Tpy,nnIITCJibHhIM ll3 - 3a 60JibllIOll npIIMCCII. 
IlpHMCHenne MCTO,na pa3,nenemrn pa3JIH'-IllhIX / 9/ rnnoTe3 
no nx OTHOCHTenLnoii BeponTnocTu no3Bom1no ,na Tb ouenKy 
ce'lemrn peaKUIIII /4/ npn Pn = 3,83 II 5,10 I':JB/c. Ceqe11ue 
npouecca ad npII ncex :rnepruax onpe,nemrnocb no cl>opMyne 

N 
U "'~ a 3 , /5/ 

d N 
3 

r.ne Nd - '-IHCJIO C06hITHH, OTHCCCHHhIX K peaKl{HH /4/; 
N3 - non11oe '-IIICJIO 3-ny'-IeBblX 3BC3,n; a3 - TononorH'-ICCKOe 
CC'-ICHIIC 3-ny'-ICBbIX 3Be3,n /IO/. 

Ha puc. 1 np11Be,neno ceqenue peaKuuu B 3aBHCHMOCTH 
OT HMnyni.ca neihpona Pn . BenH'-IHHhl ceqenuii, onpe,!\eJie11-
11we Ha}.m, ,naHbl B ma6/l. 1. TpeyrOJibHHKaMII o6o3Ha'-IeHJ.I 
ce'-IeHHJI, B3JIThie 113 pa60Tbl /5/. 

Ta6AuZJa 1 

Pn/ I':JB/c/ 

ad /M6/ 

1,73 

0,270± 
0,015 

2,23 

0,330± 
0,020 

3,83 

0,050± 
0,020 

5,10 

0,030± 
0,020 

Bu,nno, '-ITO ce'-IeHHe IIMeeT MaKCHMYM B paiione P "'2 I':JB/c n 
Il 3aTeM pe3KO na,naeT ,no HeCKOJibKHX ,neC.flTKOB MHKpo6apn. 
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Puc. 1. Ce<1euue pea1<ZJUU np ~ d17 1
11-• 

.. 
Ha puc. 2 npe,ncTaBnenw pacnpe,nenenu.H no Kocunycy 

t:\ u + yrna u * B C .l{.M. peaKl{HH ,nn.H ,neHTpOHOB H 17 - - MC30HOB. 
3,necb u B ,naJibHeiillleM BepxHHe rHCTOrpaMMbl COOTBeTCTBy
IOT P = 1,73 I':JB/c, a HH)KHHe - 2,23 I':JB/c. Bcne,ncTBHe n 
H30TOnH'-IeCKOH CHMMeTpHH peaKl{HH /4/ yrJIOBbie pacnpe-
,neneHH.H 17 + -Me30HOB CJIO)KeHbl C 3epKaJibHO OTpa)KeHHbIMH 
pacnpe,neneHHJIMH ,nn11 17 - - Me 30HOB. Hy)KHO 3aMeTHTb, '-ITO 
Bee pacnpe,neneHH.H ,nn.H H30TOnH'-IeCKH conp.H)KeHHbIX BeJIH'-IHH 
nonyqaJIHCb xopOllIO COBna,naIOll{HMH. 0:3 puc. 2 BH,nHo, '-ITO 

u + yrJIOBble pacnpe,neJieHH.H BbIJieTa ,neHTpOHOB H 17 - -Me30HOB 
6JIH3KH K H30TpOnHbIM. , 

Ha puc. 3 npuBe,neHbl pacnpe,neneHH.H no 3cl>cl>eKTHBHoii 
Macce M J17± . 3,necb u Ha cne,nyIOll{eM pucyHKe llITpHXOBa.H 

JIHHH.H COOTBeTCTByeT qia30BOH KpHBOH, paCC'-IHTaHHOH 
,nJIJI qJHKCHPOBaHHblX 3Ha'-IeHHH HMnyni.ca HeiiTpoua p n = 
= 1, 73 u 2,23 I':JB/c. KpuBa.H HOpMupyeTc.H Ha nonHoe 
'-IHCJIO C06bITHH. Ha6n10,naeTC.H Cyll{eCTBeHHOe npeBblllleHue 
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Puc. 2. YzAoeb1e pacnpeoeAeHUJI e c.11.M. pea1<i,uu 011J1 
oeumpOHOB U r; ± - Me30HOB. 

Ha.n; qia3oaoii 1<pHaoii. Ta1<oe .aaneHHe qacTo HHTepnpeTHPYIOT 
1<a1< d *-oco6eHHOCTh. Cpe.n;Hee JHa'ieHHe M.i77± CMew,aeTcH 
anpaao OT 2,11 I':JB/c2npH Pn= 1,73 I':JB/c.n;o2,l9 I':JB/c 2 

npu P n = 2,23 I':JB/c. 
Ha puc. 4 npe.n;cTaaneHhI pacnpe,n;eneHHH no 3qiqie1<THBHoii 

Macce M 77 + 17 ·- • 3amTpHxoaauo pacnpe,n;eneuHe ,n;n.a co6hITHH 
c pn , OTilH'iaIOllJ,HMCH He 6onhme 'ieM Ha l ,4o/o OT u;eHTpanh
Horo 3Ha'ieHHH. HH)l(HHH rHCTOrpaMMa xopomo onHChIBaeTCH 
qiaJoaoii I<PHBOH, Tor,n;a 1<a1< a pacnpe,n;eneHHH npH. Pn = 
= 1, 73 I':JB/c OT'ieTnHBO BH,D;Hhl ,nae oco6eHHOCTH. MaI<
CHMYMhl nHI<OB pacnono)l(effhl npH M 17 +17 - "" 0,33 H 

0,40 I':JB/c~EcnH nepaa.a oco6euuocTh cooTBeTcTayeT ABC
aHoManuH, TO BTopa.a ua6n10,n;aeTc.11 anepahie. Cpe.n;uee pa3-
perneHne no M 17 .+-17 _ ,cocTaan.aeT - 15 M:JB/c. EcnH qia
Joay10 I<pHBYIO OTHOpMHpoBaTh Ha _BhICOTY MHHHMyMa Me)l(,Ll;y 
nuI<aMu a pacnpe.n;eneHHH M77-1 77 - npH Pn= 1,73 I':JB/c, 
TO npeBhillleHHe Ha,n; TaI<HM <l>oHOM COCTaBHT -s CTaH.n;apTHhIX 
OTI<noHeHHH. 
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Puc. 3. Pacnpeoe11eHuJ1 no 3<.fJ</Je1<mueHou Macce Md17± 
IIImpuxoeaJ1 11uHUJ1 coomeemcmeyem <_pa3oeou 1<pueou. 

3. 3AKJIIOC/EHHE 

C1<om~euTpHpyeM name aHHMaHHe ua pacnpe,n;eneHHHX 

M77+ 77- • 

A. lfJaecTHO / 3,4,: 'iTO ce'ieHHe ABC -auoManHH peJI<O 
na.n;aeT c yaenH'ieHHeM Ha'ianhHOH 3ueprHH. B uameM cnyqae 
ABC -oco6eHHOCTh BH.n;Ha npH P n= 1,73 I':JB/c Hue npo.aa
n.aeTcH npH P n = 2,23 I':JB/c. 3TOT qiaI<T cornacyeTCH c 31<
cnepHMeHTailhHhIMH ,n;aHHhIMH no peaI<I.J;HHM /2/ HnH /3/. 
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Puc. 4. PacnpeOeAeHUJI no 3,jj,jje1<111ueHou Macce M rr 1rr - . 
3awmpuxoeaHa zucmozpaMMa OAJI co6b1111uu c P" , 0111Aut1a10-
!JlUMCJ1 He 60AbZUe 'leM HQ 1,4% 0111 11eH111paAbHOZO 3HQ'leHUJI. 

BTopa.11 oco6eHHOCTh TaK:>Ke He BH.n;Ha npH p n = 2,23 I'3B/c, 
qTo yKa3hlBaeT Ha peJKYIO 3HepreTaqecKylO JaBHCHMOCTh 

ceqeHH.!I ee o6paJoBaHH.!I. 

.6. PaCCMOTPHM 3KCnepHMeHTaJihHhie ,n;aHHhle HCCJie,n;o

BaHH.!I np ➔ d+(mm) 0 
/
2/ npH Pn = 1,88 I'3B/c H np-, drr +rr

npH Pn < 1,88 I'3B/c , r,n;e oco6eHHOCTh npa M77 +
77
-= 

: 0,40 I'3B/c He Ha6n10,n;anac1,. 3KcnepHMeHTaJILHbIH Ma· 

TepHaJI no nepaoii peaKUHH HBJIHeTCH npe,n;aapHTeJibHhlM H 

MO:>KeT H3MeHHThCH Ha /10-20/o/o/71 ,KpoMe 3TOro, 3KCne-
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pHMeHTaJI1,Hoe paJpeweHHe no Macce He,n;ocTaToqHo ,n;n.11 

Ha6n10.n;eHHH ,n;ayx oco6eHHOCTeii. Bo BTOpoii p~aKUHH OTCyT

CTBHe oco6eHHOCTH MO:>KHO o6'bHCHHTI, llIHPOKHM HMilYJibCHhlM 

cneKTPOM na,n;aIOIUHX HeiiTpOHOB, qTo npHBOJ];HT K HCKa:>KeHHIO 
pacnpe,n;eneHH.!1 M

77
+

77
-. 

B. B HT Ore MO:>KHO c,n;ena Th cne.n;yIOI.UHH BbIBO,n;: nonyqeHo 

yKaJaHHe Ha CYI.UeCTBOBaHHe HOBOH aHOMaJIHH B CHCTeMe 

( rr+rr-) BpeaKUHH np ➔ d rr+rr- c Maccoii M 
77
+7F'0,40 I'3B/c2 

H llIHpHHOH r < 0,03 I'3B/c 2 • 
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