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B38!IMOJlei\cTBHH 

B pa6oTe rrpHBOA51TC51 aaHHbre, OCHOBaHHhie Ha HccneaoBaH!III peaKUif!I 

dp _, pp n B BOJlOpOAHoil rry3bipbKOBOil KaMepe rrp!I IIMIIYJibce JleilTpoHa 

3,3 rsB/c, 

noKa3aHO IIOBe}leHife K03¢lQliiU!IeHT8 aC!IMMeTp!I!I B yrne TpeilMaHa-.HHra 

B 3BBI1C!IMOCTII oT !IMIIYJibCa HYKJIOHa-crreKTaTopa. 

CaenaHa oueHKa He3aBHC51Uleil oT emma 'laCT!I aMIIJI11TYJlbJ sneMeHTapHo

ro pacce51H!I51 c rrepe3ap51JlKOil np _, pn IIOJl yrnoM 0° 

npenpMHT 061,e.ztMHCHHOrO MHCTMTyTa Sl,llCpHbiX MCCJIC,IlOBaHMii. 
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1. BBE,l{BHHE 

100-caHTHMCTpoBaJI uo,nopo,nuaJI ny3blpbKOBaJI KaMepa 

JIB3 OIUIH 6blna 3Kcnouupouaua B ny'IKC cenapupouauHbiX 
.neiiTpouoB c HMnynbCOM /3,33 ± 0,08/ F3B/c. 

Oco6euuocTH MCTOABKB pa6oTbi no Bbl,neneuHIO .neiiTpou
HbiX peaKIJ,BH, onpe,neneHBIO CC'ICHBH OT,nCnbHbiX KaHanOB 
ODBCaHbl B pa60TC /I/. IlpBMCHCHHaJI MCTO,I\BKa, a HMCHHO, 
uanH'IBC yCKOpCHHOrO JI,npa, ,nana HOBble Ka'ICCTBCHHbiC 
B03MO~HOCTB no Bbl,neneHBIO B B3Y'ICHBIO peaKIJ,BH, conpo
BO~,naJOIIJ,BXCJI pa3BanOM ,neiTpOHa, TaKHX KaK dp-> p p fl 

dp ... p p p77- ,dp ... p77+ nn B pJI,na ,npyrBx. 
H3y'leuae B3aBMo,ne8cTBBH npocTeiiwero JI,npa, o6na.naro

IIJ,ero K TOMY ~e Manon 3lleprBeH CBJI3B, C npOTOHaMH MO~CT 
CDOC06CTBOBaTb HaWCMY nOHHMRJIBIO MCXRJIH3MR HyKnoH
JI,nepHbiX peaKIJ,BH, a TRK~e ,naTb HCKOTOpble CBCACHBJI OTHO
CHTCnbHO 3neMeHTapuoro np-u3aBMo.ne8cTBBJI. Uenbro ua
CTOJIIIJ,en pa60Tbl JIBnJieTCJI paCCMOTpCHHC ABYX OT,nenbHbiX 
BOnpOCOB, CBJI3RHHbiX C yKa3aHHbiMB CTOpOHRMB npo6neMbl, 
ua npBMepe peaKIJ,HB d p ... ppn. 

§1. KPHTEPHiJ TPEllMAHA-RHFA ,l{JIR llPRMOFO 
KAHAJIA 

PeaKD.BJI D(p', pn) p JIBnAeTCJI npocTeiiweu peaKIJ,BeH 
ubl6uuauHJI. MexaHB3MY peaKD.Bii Bbi6BBRHBJI nocBJIIIJ,eH p•.n 
pa6oT. Hl&eCTHiil, 8 qacTHOCTB, 3KCnepaMeHTbl no npJIYbiM 
peaKIJ,H.RY 77- -MC30HOit DpB HlliDy,.ce·· OKOnO l F3B/c Ha 
~rKBX .a.npax 

26
6 Li(77-,77-p) 5 He· 2~ 12C(77-,77-p)llB 131 , 

Al( 77- ,77-p) Mg*/4/ . 
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Teoperuqeci<oe paccMoTpeuue MexaHH3Ma o paMI<ax 
~uarpaMMHoro no~xo~a H o63op 3I<cnepuMeuranLH~x ~au
u~x MO>KHO HaHTH B pa6oTe /S/ · 

B yi<a3aHH~x pa6orax no~qepi<uoaeTc.ll oa>KHOCTL I<PHTe
pu.11 TpeiiMaHa- Rura ~n.11 onucaHH.II peaKu;Hii o~6uoaHH.II c no
MOJ.QLIO nOJIIOCHOH ~HarpaMM~. 

fipHMeHeHHa.ll B HaCTO.IIJ.QeH pa6oTe MeTO~HKa n03BOJIHJia 
OXBaTHTL BeCL ~Hana30H H3MeHeHH.II HMnynLCOB cneKTaTop
H~X 'laCTHU H npOHTH ~0 ~OCT a TO'IHO Man~ X nepe~aHH~X 
HMnynLcoo. A nonyqeuua.11 cTaTHCTHKa loi<ono 10000 co-
6~THii peai<UHH D(p ,pn) p / no3oonuna nepeiiTH or npe~crao
neHH.II ~auu~x no yrny TpeiiMaua- Rura K ~eMoucrpauuu 

n -n 
xo~a acHMMeTpHH A .. tt t* B 3aBHCHMOCTH or HMnynL-

ntt+nt,. 

ca Hyi<noua-cneKTaropa I.H~pa-ocraTKal, r~e ntt 03Ha'laeT 
'IHCJIO C06~THH, C HOpMaJI.IIMH K nnOCI<OCT.IIM pa3Bana H 
KBa3Hynpyroro pacce.IIHH.II, HanpaoneHH~M B O~HY CTOpoHy, 
a nt - 'IHCJIO OCTanLH~X co6~THH. 

ftro6~ noi<a3aTL OTCYTCTBHe .CHCTeMaTH'IeCI<HX OWH60I<, 
ua puc. 1 npuoo~.IITC.II pacnpe~eneHH.II no a3HMyranLHOMY 
yrny cnei<TaTopa H yrny TpeiiMaua- Rura B HHTepoane qe
T~pexMepuoro nepe~auuoro HMnynLca lor M:uweuu-nporoua 
I< Me~neuuoMy nporouy I It I < 0,2 /T:JB/c/ 2 .Bu~uo, 'ITo 
npH nO'ITH H30TpOnHOM pacnpe~eneHHH no a3HMyTaJILHOMY 
yrny cneKTaropa pacnpe~eneuue no yrny Tpeii:Maua-Rura 
noi<a3~BaeT CHJibHYIO aCHMMeTpHIO. 

)l;aHH~e no 3aBHCHMOCTH aCHMMeTpHH OT HMnynLCa cnei<
TaTopa H3 uacroxJ.Qeii pa6or~, a Tai<>Ke H3Bneqeuu~e H3 
pacnpe~eneuuii no yrny TpeiiMaua- Rura, npuoe~eHH~x B 
pa6orax /2,3,-tl)/ , noi<aJaH~ ua puc. 2. Bu~uo yoenuqeuue 
aCHMMeTpHH C pOCTOM HMnynLCa CITei<TaTopa, He 3aBHC.IIJ.Qee 
OT THna .ll~pa H COpTa CTaJII<HBaiOil{eHC.II C HHM 'laCTHU~ 
I rr -Me3oH, npoToul. 

3aBHCHMOCTb aCHMMe rpHH OT HMnyJIL{;a cnei<TaTopa ~JI.II 
co6~THH c I<oa,npaToM nepe~auuoro qer~pexMepuoro HM
nynLca It I < 0.1 /T.JB/cl 2 npuoe~eua ua puc. 3. IIo~
Toep>K~aeTcJI pauee c~enauu~ii o~oo~ 17 I o TOM~ 'ITO acHM
MeTpH.II, B OCHOBHOM, CB.II3aHa C C06~TH.IIMH, B I<OTOp~X 
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nepe.n;aHHLiii HMnynLc H¥eeT Manyro aenHlfHHy. IIpoae~eHHOe 
rilHTHpOBaHHe XO,IJ;a aCHMMCTpHH npliMOH llHHHCH 

P = KA + P 
sp 0 

(x 2 : 3,93; n=12) 

.n;ano 3HalfeHae P0 "" /0,038 ± 0,007 I T:JB/c, yKa3LIBaiOIUee 
Ha HJMCHCHHC 3HaKa aCHMMeTpHH npH 3HalfeHHH HMnynLCa 
cneKTaTopa, 6JIH3KOM no BCllHlfHHC K noniOCHOMY 3HalfCHHIO 
q*= V~/0,045 T3B/c ~nB .n;eii:TpOHa/. llOCKOllLKY no-

mocnall ~aarpaMMa rpe6yeT HJO rponaa no yrny TpeiiMaHa
.H:Hra npa q < v 2 ME, nonyqenHLie .n;aHHLie, noKaJLIBaiOIUHe 
CHCTCMaTH'ICCKOC HJMeHeUHe aCHMMeTpHH, CBH,lJ.eTeJILCTBYIOT 
0 He06XO~HMOCTH npHBJielfeHHJI 6onee CJIO*HLIX ~HarpaMM, 
qeM nOJIIOCiiall, ~llJI Ofi'LliCHeHHJI peaKUHH BhifiHBaHHJI. 

§2. TIEPE3APJI,l1KA llA ,!1EHTPOEIE 

Ha.n;e:amoe BLI~eneHHe peaKUHH c nepeJap.ll.n;Koii: B peaKUHH 
c paJoanoM D,eii:Tpoua /acne~cTaHe nana•IHJI .n;nyx 6LicTpLix 
BTOpHlfHhiX npOTOHOB/ nOJBOllHllO npHMCHHTh npe.n;naraawyro
CJI pB,IJ;OM TeopeTHKOB /B-l 2/ CXCMY a.nanHla )J;llJI nonyqeHHJI 
CBC,IJ;CHHH 0 CnHllHC3aBHCHMOH qacrH aMnJIHTY~LI pacceJIHHJI 
c nepe3apa,.!J.Koii a 3neMenrapHOM np4~ npouecce non yr-
noM 0° . · 

IlpH H3YlfCHHH AH414Jepelll~HanhHOI'O CC'leHHJI peaKUHH pa3-
nana .n;ciiTpona c nepe3apa,.!J.KOH D(p,ppJn a acnonh3YB 
)J;Cl.HHLIC no nepe3ap.ll,IJ;KC B 3JICMCHT<lpHOM aKTC np-> pn 
MO')KHO IIOJIY'IHTL OUCHKY BKJia,IJ;a. IIC3aBHCJIIUCH OT CnHHa 
aMnnHTY~LI a aMnmny.n;y npouecca np ·•pn npa I tl = 0. 

TaKaJI DOJMO')KHOCTh CB.IIJalla C UCIIOJlhJOBaHHCM KBaHTO
BLIX 'IHcen .n;eiiTpona (S = 1, T =0). TaK KaK na•HUihHLIM cocro.II
HRCM ',lJ.eHTpOHa JIBllJICTCJI· S. - COCTOJIHHC, TO B cnyqae MallLIX 
nepe,.!J.alf RMITYllLCa HYKJIO~y; C KOTOpLIM n·poRCXO)J;HT CTOllkHO
BCHHC, .n;'ByM npOTOHiM ne paJpemacTCII ocraoatl.CB 'a HX coc-· 
TOJIHHH, CCllH IIC npoHCXO~HT B3aHMO,.!J.CHCTDHJI, 3aBHCJI(Uero OT 
cnana. BKna,IJ; 1aBHCliiUHH or cnnua aMnnHTY.IJ.LI JJieMeHTapuo
ro npouecca Tpe6yer npoc rpa.HCTBCHHOH CIIMMeTpHH BOJIHO
BOU cpynKuun JHlYJt npuronoa B KOHC'IHOM cue roliHHH. 

B pb.MKax n~mym.cnoro npa6na*enun c ncnoJILJoaanaeM 
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t 

4 

npa6nH*CHHB nonHOTLI ~H~~epeHuaanLHoe celfeHHe nepeJa
ps~KH Ha ~eihpoHe Bhlpa3HTCB KaK 

d a d a 3ll 1 . d a :J./1 
(- )d = {1-S(t))( -)

1 
+0- -

3 
S(t))( - )

2
, 

dt dt dt 

r ~e HH,IJ;eKC" 1" OTHOCHTCB K He JaBHCB}Ueii: OT CnHHa qaCTH 
aMnna-.:y~LI 3neMeHTapHoro np--.pn - npouecca; HH~eKc "2"

K qacTH, JaBHCB(Ueii: OT CnHHa; S(t) - lilopMlilaKTOp ,IJ;eHTpOHa. 

3Ta lilopMyna lilHTHpoaanaCL K 3KCnepHMeHTallbHOMY 
pacnpe,.!J.eneHHIO / 13 / C HCnOllLJOBaHHCM ~BYX Ha60~0B ~aHHhlX 
.n;nll 3neMeHTapuoro npouecca nepe3apJI~KH /l,I,I ~ KOTOpLie 
JHalfHTenhHO paJnuqaroTcs Me*~Y co6oii. PeJynLTaTLI li~HTH
poaauus c uopMupoaKoii: npu Juaqeuusx It!·> 0,15 /F:JB/c/ 2 

npHBC,IJ;eHLI Ha puc. 4. 
OueHKa BKna.n;a ue Jaauc BIUeii OT cnaua aMnnHTYALI C,.!J.e

naua no lllopMyne: 

R 
( da 3n 
d('""\ 

(~)3n 
d t l 

+ (~)3n 
d t 2 

IlonyqenLI JHalfeHHB 

R = 0,86±0,09 H 

R = 0,57± 0,22 

t=O 

~JIJI ,IJ;BYX Ha6opOB ~aHHhlX/l 3 ,l 4: COOTBCTCTBCHHO. 
PeJyJILTaT Mor 6LI6LITL 6onee o~HOJHalfHLIM npa HaJIHlfHH 

TOlfHhlX HJMCpCHHH AHlil~epeHUHaJILHOro CClfCHHB peaKUHH 
np 4 pn. 

B JaKnroqeHHe aatopLI 6naro~apsT nepcoHan caHxpo4la3o
rpoHa a MeTpoao.B so~opo~Hoii KaMepLI JIB3 3a npoae~eHHLie 
3KCIT03HUHH, a TaK){(e coTpy~HHKOB ot~ena o6pa'6oTKH lllanL
Moaoii: HHli~OpMaUHH JIBTA Ja npOCMOTp H H3MepeHHJI. 
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Puc. 4. PacnpeoeAeHue Jta 01111 co6~ta•uu c nepe3apJIOKOU. 
Kpuei>Je A u C pacc'lu•aHI>I c y'le•oM 'lac•u aMnAulllyo, 
3aeUCJiflleu o• cnuHa u HOpMupo6aHI>I K 3KcnepuMeH•aAI>HOMY 
pacnpeoeAeHUIO 6 o6Aac•u 1 tl> 0,15 jr3B/c/ 2 . . 

10 

4 

i 

Jiu111epa111ypa 

1. 1J. C.AAaoaUl6UAU u op. OH.JIH, 1- 7645, ,4y6Ha, 19 73. 
2. Yu.D.Bayukov eta/. Phys.Lett, 338, 416 (1970). 
3. A.O.Aganyants et at. Nuci.Phys., iiif 79 (1969). 
4. J0.,4.1Ja10K06 U op. liUCI>MO 6 )f(3TtP, 17, 359 /1973/. 
5. B~M.KOAI>J.6acoe, r.A.JleKCUH, .H.C.Hlanupo. YtPH, 113, 

239 /1974/. -· . . . -
6. IO...P.ruciiiMaiiiiiiYAUH u op . .RtP, 11, 285/1970/ .. 
7. B.S.Aiadashvifi et at. JIN/t,- El-7a04, Dubna, 1$73.· . -
H . .R.IloMepaH'IyK. )J,AH CCCP, 78, 246/1951/. 
9. JI.H.Jianuoyc. )f(3TtP, 32, 1437/1957/. 

10. B.M.Schwarlzschild, UCRL Report- 17572 (1967). 
11. r.H.Jli>JKacoe, A.B. Tapacoe. OH.JIH, P2- 7324, ,4y6Ha, 

1973. 
12. N. W.Dean. Phys.Rev., 5D, 1662, 2832 (1972). 
13. B.S.Aiadashvili eta/. JINR, E/-8092, Dubna, 1974. 
14. P.F.Shepard eta/. Princeton-Pennsylvania Acceleration Report 

PPAR - /0 (1969). 
15. G.Bizard et at. Submitted paper, lith Intern. Conf. on Elem. Part., 

Aix-en-Provence (1973). 

PyKonucb nocTynuna B H3,D,aTeJibCKHH oT,D,en 
25 urons 1974 ro,D,a • 

II 


