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Pa60Ta·mm0Jm0Ha B Jla6opaTOpID:1 BliCOKll_ 3H0pr.at. 
06'I,e;umeHHoro RBCTHTYTa .II,ll;epma: acCJie.noBaB:ltit, 

Hay,:unili pyROBO,!U1TeJI1,: 
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OHIWI XAPAKTEPHC'illKA PAEO'IH 

AftTy8.1Il,HOCT1, T0Mll. l) Mcc;re,noBa.IUI0 6rumpH11X peaxuml llM00T ipyH
,!l,aM0HTaJII,H00 3Ha'i01ill0 ,!l,JIII IIOHllMalllili MHOrO'iaCTH'ilillX npoueccoB ll, B 
KOH0'iHOM C'i0T0, M0XaHll3Ma Cl1JI1,HllX B3allMO,!l,0fiCTBllli. v!CCJI0,!l,OBaHll0 pea.K

Ulllit nepesapll.ItIW .naeT yHllltaJil,HYi) B03MOl!tHOCT1, ,nJIII IIPOB8PK11 IIp8,!l,CKa3a
Hmi T80pl1ll Pe'A)Ke, T.K. II03BOJif.l0T npoBepllTl, M8XaHll3Mll 06M8Ha p8'AJK8B
CltllX IIOJDOCOB, B 'iaCTHOCTll, pea.KUWI 

'l\.- p - 'Y\_t\•(1232) (I) 

p0aJIK3Y0TCR 'iepea o6MeH A2-IIOJIIOCOM. Ofue,nllH0Hll8 pe.n,KeBCKOfi MO,!l,8Jill C 
KBaHTOBO-XpOM0,1UIH8Ml1'!8CKHMH npe.ncTaMeH!IBMll .nano B03MOlKHOCT1, ,!l,OCTl'1I'

HrT1, 3Ha'll1T8JI1,HWC YCII8XOB B OIIl1CaH11li MHrKl1X il,POU8CCOB. 
O.nHRM 113 IIOCJI8,!l,HllX ,!l,OCTIDK0Hllil T90pl1ll Pe.n,Ke JIBJIII0TCR KBmmattKo

H8.1Il,H8/l MO,!l,8JI1, (Ka.I) • C IIOMOIJ:11,10 Ka-1 OIIHCaHO IIOB8,!l,8Hll8 ,nl$pepeHUllaJll,

HWC cetJeHm!: peaKUHH aap1I.It0Boro o6MeHa: 
'JI.- p .- -"l "

-;n.o t\. 

- ~t\, 

B llHT8pBaJie 3H8prmt OT 5 .no 200 raB ll onpe.neJieHH napa.M9Tpll CM0llIHBa
Hl:I.f! rJIIOOHHllX COCTOHHllit C H0:l1TpaJinHliMll ll30CKaJIHplillM11 M930HaMll "\_ , "\ 
11 l, (I440). COCTO!lllll!Mll ll3 KBapK-aHTllKBapKOBblX nap*). . 

MCCJI0,!l,OBaHll8 06JiaCTH MMWC nepe,naBa9MblX m,inym,coB ,naeT RHq>OpMa
umo O poJIH CIIllHOBWC acM>eKTOB IIpH B3allMO,ne:ltCTBIDl 'iaCTRU. B paHee ony6-
JillKOBaHH11X pa6oTax C IIOMO!ln,10 llW,!l,KOBO,!l,OpO,nlillX TIY3b1p1,KOBblX Ka.Map 6wm 
llCCJI0,!l,0BaHbl peaKUHH o- 1/2+ - □- 3/2+, B 'iaCTHOCTll pea.KUWI 

1l + p - "1, 1:t"( 1232) • (2) 
0,nHa.KO B 3TllX pa6oTax H3-3a MMOtt CTaTllCTHKH a.HaJill3 .nH<M>epeHUllaJibHO
ro C8'i0HHJI B 06RaCTH MaJiblX nepe,naHHllX llMIIYJlliCOB ( t~ 0) He IIpOBO
,!l,MCR. 

2) KYMYJllITHBHlltt a<M>eKT - O,!l,HO H3 npOIIBJI9Hllil KBapKOBO:lt CTpyKTYPH 
R,!l,pa, 6wt rrpe,!l,CKa3aH B 1971 ro.ny ll 03HaM0HOBaJI B03HllKHOB8Hll0 HOBoro 
HaIIPaBJI8HWI B qlll3llK0 BblCOKHX 3Heprlltt - peMTRBllCTCKO:lt R,!l,8pHo:lt qlll3ll
K~). MCCJI9,!l,OBaHll8 o6pa30BaHHJI 3apsDKeHHl:lX IIHOHOB no.n yrJIOM 100° B 
npoTOH-R,!l,0pHb!X B3allMO,!l,0:ltCTBWIX B HHT0pBaJI8 3Heprml .no IO raB IIO,!l,TB8p
,!l,MO He TOJ!l,KO CYJll8CTBOBa.Hll8 C06liTlltt B :eyMy.mlTHBHOtt 06.naCTll H Mac

mTa6HYIO H!;IBapllaH~HOCT1,, HO 11 II03BOJIWIO TaKlK8 YCTaHOBllTl, rpallllUY Ha'ia-

.IE) r.r.Apa.KeJIIIH a .np.-m, 43, 5, 1986, c. 1303. 

u) A.M.Baldin.-Rarticles and Nucl., v.8, issue J, 1977, p.429. 

!
---==-~-• - . • __ w,.,.._ 
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Jia npe,n;9JU,HOH qipaI'M9HTEmllli SI.n;ep llJili ,Il;8KOHqJafuIM8HTa RBapKO~). 

lieJilJ pa6oTH 

I. HccJie,n;oBamie ,Il;HHaMIDG!. p~eHRfI ~ -M830HOB C ll306apo:it ~(1232) 
B peruw;HH (l) npH cpe,n;mnc :rneprWix: 
a) HaMepeHHe ,n;Hiii!liepe~aJII,Horo cetJeIDl.ll peruw;HH (l) (de/ d t) npH HM

nyJibcax 3,3 H 4,75 raB/c; 
6) onpe.n;eJieHHe BKJia,llOB aMnJIHTy;n; pacceHHM B peruw;HH (I) c nepeBopo

TOM H 6ea nepeBopoTa CnHHa; 
B) aHaJIH3 .nHiiiiliepe~aJibllliX cetJeHH:it pe~ (I) H (2) c llOMOIJl.I,10 K3M. 

2. H3MepeHHe IDIBapHaHTHhlX illIBJII03HBHHX Ce'Ie!IB:it peruw;H:it 
m.- C - 'J\.0 (I80°)x , (3) 
'J\.-C"- ....... IY\.(I80°)X {4) 

ll IlOJJY'I9HH9 ,Il;aHHHX O ,Il;HHaMHK9 06pa30BaHWI 'J\.0-H ~-M930HOB B eyMyJJH.
THBHOfi o6JiaCTH aHeprH:it. 

HoBH3Ha ll Ha;y'!HM U9HHOCTI, pa60TH 

I. BnepBue HaMepeHH .n;Hiii!liepe~aJII,HHe cetJeHWI ( da / d.t) peruw;HH 
(I) npH HMnyJI1,cax nytJKa 3,3 H 4,75 raB/c. 

2. 06Hapy,iteH 3aM9THHH MHHHMyM npH t .. 0 B IlOBe,n;eHHH .nHiiiiliepeH
Il;:11aJibHHX C9'I9HHH peruw;HH (I), 'ITO YKa3HB89T Ha ,I!;OMHHHPYJ!lllYIO pQJU, aM
IlJIHTY.n;H pacC9HHRII C nepeBOpOTOM Cllllila. 

3. H3MepeHa 3qJqJ9KTHBHM TpaeKTOpWI Pe,JUte ll nOJIHHe C9'I9IDl.ll ,n;JJH. 

peaxrnm (I). 
4 • .I(aH aHa.Jms ,n;H®epe~aJII,HHX cetJeHH:it pe~ (I) H (2) c no

MOIJl.I,IO K3M B o6JiaCTll :rnepr:nfi OT 3,3 .no I6,0 rsB/c. 
5. BnepBHe H3MepeHH HH~PHaHTHH9 HHKJII03HBHH9 C8'I9HHH peruw;HH (3) 

ll c.n;eJiaHa OU9HKa BepxHe:it rpaH~ p~eHM ~-M930HOB B peruw;HH (4) 
B KYMYJI!ITHBHOH 06JiaCTH aHeprIDl: npll l'JMnyJU,C9 3,8 raB/c. 

IlpaKTH'I9CKaH U8HHOCTI, pa6oTH 

IloJiytJeHHHe B ,n;HccepT~HH peayJU,TaTH MOryT 6HT!, HCllQJU,30BaHH B 
IIJia.Hl1pOBaIDlll HOBHX 3KCil9PHM8HTOB, B KOTOpHX llCCJI9,n;yIOTCH B3aHMo,n;eilcT
BM a,IU)OHOB C HyKJIOHa.Mll H H,n;paMH llpll BHCOKllX 3HeprMX, a TaIOKe .nJI!l 
npoBepKll T90P9TH'I9CKllX MO,Il;9Jieil. 

Paapa60TaH aJirOPllTM, llOSBOJJH.KillHH llpOBO,n;HTI, 3qJqJ9KTllBHOe paa,n;eJie
Hll8 6IDiapHHX npoueccoB. 

Anpo6amyr pa60TH. 0CHOBHH9 peayJII,TaTH pa60TH 06c~a.,mc1, Ha ce-

*) 
v.s.stavinsky. Proc. o! the XVIII Intern. Con!. on High Energy 
Phys., Tbilisi, D1,2-10400, P• A6-1, p. 46-1, Dubna, 1977. 
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MIDiapax JIB3 owm H Ha M~Hapo,n;HOM ceMHHape no HCCJie,n;OBailli/IM B 06-
JiaCTll peMTllBllCTCKOil smepHOfi qJll3llKH (JJy6Ha, 1982). OHH ony6JillKO.Ba.Hbl 
B JKYPHaJie ".fl):(epHM 4Jll3llKa" H B nperrpHHTax OHIDI H Epq?H. · 

06~eM nHccepTaillill. ,IlllccepTauWI COCTOHT H3 BBe.n;eHWI, meCTll rJiaB 
ll 3a.KJIIO'I9HIDI. Pa6oTa CO,Il;9plKllT 108 CTpallim MalllllHOllHCHOro T9KCTa, 
37 pllcymtoB H I7 TaOJIHU. CnHCOK UHTHpyeMofi JillTepaTYPH co,n;ep;mT 
I26 HlrnM8HOBaHHH. 

CO,UEP1™IBE ,IIJ1CCEPTJ\IUU1 

Bo BBenemrn c!liopMyJillpoBaHO co,n;epJKaHHe npe,n;MeTa 11ccJie,n;oBaHHH, 
o6oCHOBaHS aKTYaJibHOCTI,, HaytJHM HOBH3Ha 11 npaKTll'I9CK8.fl U8HHOCTI, pa
OOTl,l, noKasaHa CTPYKTYPa ,n;:accepTauHU. 

B rrepBOfi rJiaBe ,n;aH KpaTKllfi o6aop pa3BUTM TeopHH Pe.n;.llte U OCHOB
HHX peayJU,TaTOB, CBfl3aHHhlX C llCCJI8,ll;OBaHWIMH sapfl,l.\OB0-06!,19HHIDC npouec
COB np:11 pacceHHHH '!1.--MeaoHoB Ha HyKJIOHax,.n;JJH. npoueccoB: 

'R-? - IY\_\\, (5) 
'K P - 'Jl0 11. ( 6) 
'l\.~ ~ _. 'J\.0 1::,.++ (I232) (7) 

<J\,-t ~ - 'Y\ t:::,.++ (I232) ( 2) 

B HHTepBaJie aHeprd oT 3,5 ,n;o 200 raB. 
IlocJie,n;OBaT9JU,H08 pasBUTH8 T80pHH KOMIIJI8KCHIDC MOM9HTOB nponcxo,n;H

JIO npll IlOCTOHHHOM cpaBH9HHH C 3KCil8pllM9HT8Jll,Hl:lMR ,Il;a.HHl:lMll. 3a nocJie,n;
Hll9 HeCKOJU,KO JI8T B CBf!3ll C BBO,ll;OM B CTpoil HOBHX ycKopuTeJiefi ll HaKO

IlllTeJieii 'IaCTHU BHCOKllX aHeprIDl: (ll<PB3, FNAL , ISR , SPS ) IlOHBH
JIQCl, OOJilJlll09 KOJill'I9CTBO TO'IHhlX 3KCilepHM8HTaJibHHX ,ll;aHHIDC, peayJilJTaTH 
KOTOPHX He IlOJIHOCTI,JO corJiaCYIOTCH C npe.n;cKa3aHMMll Tpa.n;HUHOHHOfi pe,n;
lK9BCKOlii cxeMH. Ilpll H9KOTOPOM ycJIOJKH9HHH qiopMH BH'I9TOB IlOJIIOCOB PeA)Ke 
ll onpe,n;eJieHHOii MO.n;HqJ:rucanim "KBa3H3HKOHaJI!,HOii" Mo,n;eJIH MOJKHO llOJJY'IllTI, 
CHCT8MY \llYHKUHfi rJiaBHJ:lX llOJIIOCOB P9AJK9, ll03BOJI!Il0Iey10 C e.n;HHolii TO'IKll 
speHllH orrHcaT1, Bee cymecTBYIOOllie Ha cero.n;HHlllHIDl: ,n;efil aKCnepllMeHTaJII,HHe 
.n;aHHHe B OOJiaCTil BHCOKllX aHeprd: peaKUHH ynpyroro paCCeHHWI, ,n;niiipaK
UHOHHolii ,ll;HCCOUH~. C OOM9HOM rnnepsapH.n;a, rrepesapH.n;Kll ll ,n;p. 

3apfl,l.\OBO-o6M8HHht9 peruw;HH UHT8p8CHH T9M,'ITO ,ll;aIOT B03MOlKHOCT!, BH
,n;eJIUTI, mt1Ia,lUl OT,Il;9JU,HHX llOJIIOCOB PeA)Ke. Bu.n;eJieHHOCT!, npoueccoB (I), 
(2), (5), (6), (7) CBH3aHa c TeM, 'ITO IlpaBUJia OT6opa ,n;onycKaIOT B -t,
KaHaJie 3TllX peaKUH:it 00M8H Jililll!, C KBaHTOB1™li 'IllCJiaMH COOTB9TCTB9HHO 

.f-M930HOB (peruw;HH (6), (7)) ll A2-M830HOB (peruw;HH (l),(2),(5)), 
T.e. C TO'IKH 3p9Hllli Teop~ PeA)Ke OHll OTHOCHTCH K 'IHCJIY npocTefimllx H, 
CJI8,ll;OBaT9JU,HO, Hall60Jiee y,n;o6HH .nJI!l ll3y'l:9HM M9XaHll3MOB peruw;HH. 

HsytJeH:ae CTPYKTYPH .n;HqJqJepeHUl'laJU,Horo cetJeHllH peaKUH!ii (I),(2), 
(5),(6),(7) HHTepecHo npe~e Beere .nJI!I orrpe,n;eJieHRfI BKJia,JJ.oB aMITJillTy;IJ; 
C nepeBOPOTOM ll 093 nepeBOpOTa CITHHa, 'ITO, B KOH9'IHOM C'I9Te, Il03BO
JIH8T Ollp8,!J;9JIHTI, l)OJII, CilllHOBHX a@)eKTOB. 
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3KcnepHMeHTam,HHe ,na.HHHe ,rtJifl npoueccoB (2),(7) 3Hati:RTem,Ho 6e,n
Hee no cpaBHeHllIO c (5),(6), a ,rtJifl peruaum (I) He cymecTBYJOT noo6~e. 
,llJia npoueccoB (2),(7) 3KCnepRMeHTaJll,HOe llCC~e,ItOBaIUie CTpyKTYJlhl AJiq)
ipepeHURam,Horo ceti:emm ( de /di) B o6~CTll MaJJHX nepe,na.HHHX mmym,
COB He npOll3BO,ItHJIOCI,., 

no BTopofi r~aBe onllCaHa annapaTypa, c nOMO~ID KOTopofi 6hlJill no
~eHH 3KCnepllMeHTaJII,lille ,ItaH-

z"L : .. 
I (ii 1tUt 

tn\\71\ I 

Tlil!T[l 
/111111111111/ 

I ~/~ ! 
MK>32 Kl-6 tn-20 f1-!IJ 

\ \ ~ . 

~~· 

Hhle ll rrporpaMMll MaTeMaTmecKo
ro o6ecneti:eHIDI. 

neBSIHOCTOKaHaJII,Hlili ti:e
peHKOBCKllli Macc-cneKTpoMeTp 
(yCTaHOBRa ~OTOH.) npe,ItHa3Ha
ti:eH ,ItJifl llCC~e,ItOBaHIDI pe30HaH
COB B CllCTeMa.X e+e-, 2y , 3 '( 
ll T.,It. ElrOK-CXeMa yCTaHOBKll 
npllBe,rteHa Ha pllc. I*)• 

3a.BepmaeTC/I BTopaa r~aBa 
OllllCa.HlleM nporpaMM OH-~H. 

ti:epeHKOBCKlle C'IeT'IllKll ll3 CBRHUOBoro MO,IteJillpOBaHWI no MeTo,ny MOHTe-
CTeRJia, er - rOAOCKOITK'!eCKRe CUllHTHJI- -Kap.no, reoMeTpmeCKOH H 3Hep
Jif!UllOHHlie CtJ:eTtJ:HKH, IlK - rrporropURO- reTmecKoll peKOHCTpyKIUlli 3KCITe
HaJII,lille KaMephl, ill( - npOBMO'Ilille llCK-pllMeHTaJII,HliX C06HTHli. 

Pllc. I. EJ:roK-CXeMa YCTaHOBKll ~OTOH 
C - CURHTHJIJifIUROHlille C'l8T'IHKll, ~ -

POBhle KaMepH, K - KOHBepTopu, H2 - Mll- OH-~ nporpaMMll ocymeCT-
meHI, • BJIIIIDT nplleM, HaKOMeHlle, KOHT-
pom, H npe,nBapllTeJII,Hyio o6pa6oTKy HI-I!pOpM~ c ,neTeKTOpOB. 

Ilpll MO,rt8.lillpOBaHllll nporpaMMa FMODEL YtJ:HTHBaeT ,ItHHaMHKY npo-
ueccoB, reoMeTpHID yCTaHOBKll, BS~Hlill 3HepreTll'IeCKllX H yr~OBHX pas
pemeHHll, npOCTpaHCTBeHHoe ll HMTIYJII,CHOe pacnpe,ne~eHlle tJ:aCTllU B rryti:Ke 
ll ,np. Oillll6Kll ll3Mepemm 3Heprllll ll yr~OB Bhl~eTa raMMa-KBaHTOB BH'IllCJifl
IDTC/I Ha OCHOBaHIDl ll3MepeHHOtt 3KCnepllM8HTa.7II,HOH 3aBllCllMOCTll no ipopt.iy
~aM 

E5 E = 2 45 EI/2 n (8) 
' " 28 68 = 0,005 +~..JT"' , (9) 

r,ne Ey - 3Heprl11i raMMa-KBaHTOB B MsB, y 

. T - TOJIIIUllia KOHBepTOpa (B ~.e,n.). 
HliqlopM~. IT~8HHasI C ncuo~ID MO,ne;mpOBa.Hlili no M8TO,rty MOHT8-

Kap~o. n03BOJifl8T ocymeCTBllTI, npoBepey ll aHaJm3 3KCnepllM8HTaJII,HUX 
C06HTHll. 

*) C.A.ABepll'IeB H ,np.-ITT3, 4, !979, c.57. 
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CymeCTBeHHHM 3~eM8HTOM MaTeMaTR'leCKOro o6ecneti:eHWI 3KCnepllMeH
TOB Ha YCTaHOBKe_ ~OTOH .IIBJifleTC/I nporpaMMa pacnosHaBaHM ll reoMeT
pll'IeCKOH peKOHCTpyKUllll co6HTIDi. KOHCTpJKUWI yCTaHOBKll, BKJIIO'Ial!llleH B 
ceM CYJll8CTBeHHO pa3Jlli'Ilille 3~eM8HTH, llCKpOBhle KaMepu ll ti:ep8HKOBCKH8 

'C -cneKTpOMeTpH, np.llBO,ItliT K TOMY, 'ITO H sa,n;ati:a reoMeTpli'IeCKOll pe
KOHCTpyKIUlli co6HTHH pac~eH/ISTCH Ha tJ:aCTll, TaKlle, 'ITO pemeHRe O,ItHOfi 
ti:acTR npo6~eMH noMoraeT B pemeH:im ,npyrofi, n Hao6opoT. 

r~aBa TpeTDH noc~eHa o6pa6oTKe sKcnepRMSHTaJibHoro MaTepnaJia 
H n.ne/Tlllli~ari;:im COOHTHH B peruaum (I) npll HMnym,cax 3,3 li 4,75 
rsB/c I, 21. 

3KcnepllM8HTaJII,HHe pacnpe,ne~eHHH ,ItJifI 2 'C -COOhlTHH ITO Cyr.1M8 3Hep
r:im (Eyt + E"i.) ll: aqJqJeKTRBHofi Macce (M"") npR m,mym,cax rrytJ:Ka 3,3 
(II200 Y'C-COOHTHll) ll 4,75 rsB/c (6990 --ct-COOhlTHH) ,no npllM8HeHWI 
KpllTeplleB OTOopa npe,rtCT~elill Ha pnc. 2 li 3. 
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Pllc. 2. 3KcnepRMeHTaJII,Hoe pacnpe,ne~eHne Yr-co6uTlill ,no npll:
M8H8HWI KpllT8plleB OTOOpa rrpli m,mym,ce rrytJ:Ka 3,3 rsB/c: 
a - pacnpe,ne~emrn no s\W>eKT.llBHott Macce (Myy), 

6 - pacnpe,ne~eHRe no cYJ,1Me sHeprllll y -KBaHTOB (E" 1. + E" i. ) • 
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PRc.3. 3KcnepRMeH
TaJII,Hoe pacnpe,nMe
HRe '(y-coOHTHll ,no 
rrpllM8HeHHH ltpllT8pli
eB OTOOpa npn llM
nym,ce ITYtJ:Ka 4 , 75 
raB/c: a - pacnpe,ne
~eHJJ:e no a~KTRB
Hott Macce (M 11 ) , 
6 - pacnpe,ne~eHRe 
no CYMM8 sHeprHll 
"-KBaHTOB {Ey + 

1-
+ E-c2.). 



8a.Imc1, co6uTmt Ha JI8HTY CYJ,1MapHh!X ,!laHHhlX ( DST ) IIpoH3B0.IlWia.C1, 
IIpH CJI8.nyI(lllHX yCJI0BWIX: 
l) 0TCYTCTBHe Tp8K0B sapruKeHHhlX 'lac~ B HCitp0BhlX KaMepax llKAl-4 H 

TlrTJ' 1-4. "nB , 
2) HaJIH~e Tp8K0B sapruKeHHh!X 'laCT~ (JIHBHe:fi) II0CJie i -ro ( i = I, 2, 

3) KoHBepTopa B KaMepax MKA5-16 n uKl-16 ; 
3) H~e Cl!I'HaJI0B B 3JI8M8HTax r0,!l0CK0~8CKIIX C~HTHJIJIIIUH0HHhlX 

C'l8T~0B crA H crB, C00TB8TCTBYJ(Il{l!X HaIIpaBJieHmo TpeK0B sapi!J!teH
HhlX ~aCT~ wm K0HBepcH0HHhlX e+e--nap B KaMepax MKA5-16 H MKi-16 ; 

4) HaJIH~e Cl!I'HaJI0B B Ji'le:fiKax raMMa-cneKT¥0M8Tp0B CA lI CB, C00TBeT
CTB~ JIHBH.fIM B KaMepax IIKA5- 16 n UKB5- 6 n ro.nocKonn'!ecKRX c~H

THJIJIIIUH0HHhlX C'l8T'tJHKax crA ll crB H y,noBJieTBopmonunc ycJI0BWIM (Kpll
Tepml A): 
npn m.myJI1>ce 3,3 raB/c: 
a) 300 MaB ~ El· !e 2800 MaB, i, = 1,2 
6} 2800 MsB ~ E,,.:+ E,,. '-- 3500 MsB; 

_i, 13 •• •2. -
B) .r,~ /E--c ~ 0,2; 
npu m.myJI1>ce 4, 75 raB/c: 
a) 400 MsB ~ E-r. ~ 4200 MsB, i, = 1,2 ; 
6) 4100 MsB ~ E ... : + Er2. !: 5000 MsB; . 
B) ~ /~ ~ 0' l' r.ne ~ J,l E~ - C00TB8TCTB8HH0 Memmaa H 60JI1,
maa 3HeprM ,nByx raMMa-RBaHT0B. 

Tpe60BaHWI (a), (6), (B) KPRTepWI A 6wm HaH,n8Hhl M0,!l8Jillp0BaHHeM llC
CJie.nyeMhlX nponecC0B M8TQI(0M M0HTe-Kap;ro B ycJI0BWIX, Kor.na 0TH0ill8Hll8 

N (sqqieKT)/ N (qioH) MaKCl!MaJil>H0. 

600 
•oo 

400 2110 

80 

200 
300 500 100 

M11,M_3B 

500 700 
Mu,M38 

a 6 

a- m.myJI1>c ny'lKa 3,3 raB/c (4350 n-co6RTlrli), 
6 - m.myJI1>c ny'lKa 4, 75 rsB/c ( 4630 n-co6RTml). 
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PRc. 4. Pacnpe.rteJie
HWI II0 3qqJeKTllBH0H 
Macce (M n) .IlJIJi pe
~ -n-p-'I'\.~ H 

qioHOBhlX nponeccoB 
II0CJI8 IIpllM8H8Hll!Jl 
KpllT8pM A; 3aillTpll
X0BaHHll8 rHCT0rpaM
Mll - C06RTlllI, Mo,ne
JIHp0BaHHlle M8TO.Il0M 
M0HTe-Kap;ro; CIIJI0ill
Hhl8 rHCT0rpaMMhl -
3KCII8pHM8HTaJI1>Hhl8 
co6RTIDI: 

Ha pnc. 4 npRBe,neHll 3KCIIepl!MeHTaJI1>Hll8 pacnpe,l\eJieHll.fI II0 3qql8KTHB
HO:il: Macce (Mn) ,nJifl 4350 (P'Jt, = 3,3 rsB/c) R 4630 (Pon = 4,75 rsB/c) 

'Cl' -co6RTHH, IIOJIY'l9HHRX II0CJie npID119H8HWI I,pRTepll.fI A. 
OTJill'llle 3HepreTH'l8CKHX CII8KTP0B 'I'\, -M830H0B ,nJIJi npou;ecC0B (I) 

ll (5), CBJi3aHH09 C KHH9MaTHKo:il: 3THX ne~mt, 0TKpRBaeT npllHD;llIIRaJI1>Hyro 
B03MOJKH0CT1, llX pa3,l\9JI9HWI II0 3H8pr~1•2 • 

Ha BT0P0M 3TaII9 aHaJIH3a .IlJIJi pa3,l\9JI9HM peaKD;Hfi (I) ll (5) OT60p 

co6RTHH 0CYJll9CTBJIJi8TCJi C II0M0JJtbIO /'-KpRTepll.fI: "("( -co6UTH9 H.Il9HTll
qJHD;llpyeTCJi KaI, '\l_ -M830H, o6pa30BaBmH:il:CJi B pe~ (I), ecJIH (KpllTe-
pH:il: E): 

n~n m.myJI1>ce nyqKa 3,3 raB/c : 
f Mt. <. f. 2 Mn,' El'~ + E"'l. ~ 2950 MsB, 
rrpn m.myJI1>ce IIy'!Ka 4, 75 rsB/ c : 

2 2 · 
j. Mt.'- 'f. Mn, , E"~ + E""i. ~ 4400 MsB • 

<I>opMYJia .nm i~. (i-= 1::,,"" ) npHBe.IleHa B pa6oT/l/. 
Ilpll BWillCJI9HHH ,!lHqlql8p0Hu;HaJI1>H0ro C9'!9HWI yy-co6UTWI 0T6HpaJIHC1, 

B CJI9~ llHTepBaJiaX (KpllTepH:il: B): 
IIpH m.myJI1>C8 IIy'!Ka 3,3 I'sB/c: 

- tmu,.~-t ~ 0,37 (rsB/c) 2, 
I9° ~ 9n ~ 29°, 

1000 ~ M a,- ~ 1400 MsB , 
440 ~ M --cc ~ 640 MsB , 

npn m.myJI1>ce IIy'!Ka 4,75 raB/c: 
-tt»l1-1,~-t ~ 0,37 (rsB/c) 2, IIOO ~ M0 T !: 1400 MsB, 

12°~ 9nf 21°, 0 ~ JC\b. f l. 

3Kcnepl!M9HTaJI1>H08 pacnpe,l\eJieHHe ·n -co6UTHH II0 3qql8KTHBH0ii MaC
ce, II0CJie rrpHMeHeHWI YKa3aHHUX Blllll9 KPHT0plleB (A, Ell B) Ilpll I1MIIYJI1>
ce 3,3 raB/c (958 -ct-co6UT:m) n 4,75 raB/c (1060 -c¥-co6um), HJI-

JIIOCTpnpyeT pnc. 5. 
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Pnc.- 5. Pacnpe,neJie
HHe no 3qql0KTHBHOH 
Macce (M H ) II0CJI8 
npl!MeHeHw.t KpRTepneB 
A, Ell B; 3KCrrepR
M8HTaJI1,HU0 co6RTWI 
(CIIJIO!llHa.lI rHCT0rpaM
Ma), qJ0H0BU0 npou;ec
cu (3ampllX0BaHH8JI 

400 soo 600 100 rncTorpaMMa) ; nepTH-
Mn,M eV 

a 6 KaJI1>Hll8 JillHHH YJta3U-
BaIOT o6JiaCTll o6pesaHlllI: 
a-m.myJI1>c ny'lKa 3,3 rsB/c n 6-m.myJI1,c IIY'tJ:Ka 4,75 raB/c. 
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)];Im oueHllli woHa u ero BJmlIHIDI Ha .n;:uqq,epeHUHa.JII,Hoe ce~e:ime 6uJm 
paccMOTpeHH cJie.z:tYlOOllie npoueccu: 

c;rr.- p - II'\. \'\, ;-- (5) 

- '\JJ n, ; (IO) 
-?_'J\.Ot\,. (II) 

YKasamru:e pearoum MQA9JmpOBaJmC1, MSTQAOM MOHTe-KapJio. IloMe npn
M9H9HRfI KpUTepueB A-B ll HOpMRpOBKR Ha B~mw ce~eim:il: B:It.lIM BC9X 
WOHOBUX npoueccoB OT o6mero ~ucM co6uTd 0Kasa.1Ica MeHee 23% rrpu EM

rryJIJ,ce 3,3 raB/c u I9% rrpu 4,75 raB/c. 
_ lli~ paCCM~_Tp9Hll T_aKllte _CJI9.IJYI(lltR9 pearoum: 'Jt-p- p 0

1'1, 1 .f°- IV\_" ; 
~ p _ .f p , .P _. 11. 'J\; ; 'lt. l> _ 3'll.ot\., <Jto _.. "( '( ;'Jt-p _.. -Y\_'lt-p, 'Wj_ _ 'U ; 
:rr.-p-1A>b0 (I232), -U., _.. 'l\.o"( 

KOTOpue RBJlllIOTCR noTSHUllaJII,HUMR llCTO~ImKaMR WOHOBUX co6uTd. KaK no-
Kasa.im pac~eTu, RX BKJia,IJ; He npeBlroia.eT 3,5%. · 

qeTBepTaJI rJiaBa nocB1ImeHa u3MepeHMM .n;Rqlqiepe~Horo ce~eHM 
ll BmllCJI9HllD 3~KTllBHOt1 TpaeKTOpllll Pe,ICKe .ll:JIII npoue~ca (I)• 

.lu$I>epe~aJII,Hoe ce~eHUe orrpe.n;e~oc1, U3 cooTHomeHIDI: des I d-t -= 
= ( o. n. tt ) / b. t t (\; )l FHopM. , r.n:e · a\'\.. l \;) - "lllCJio co6um B UHTep
BMe b. 1; , £ r = f, l-t) - cpe.n;Hee 3Ha~eHue reoMSTPR'lecKott a~KTUBHOCTU B 
3TOM UHTepBMe u F HOIJM.- KoawwimueHT Hopr.mpOBKR. MeTo,n;oM MoHTe-Kap
Jio 6UJIO pa3urpaHO CBUme 90 TU~ co6uTd B llHT8pBa.7!9 no -t- (0,0+0,4) 
(raB/c) 2 

)])IR. onpe.n;eJieHIDI reOMeTpll'!ecKott awweKTUBHocrn £ lt) • 
IlOJIY'l9HHU9 B 3KCII9pllM9HT9 .n;RWW9P9~8.7I1,HU9 C9~9HM pearoum (I) 

B 3aBllCUMOCTll OT t 1 : t - t:tn~h. rrpu ltMrryJI1,C9 3 ,3 ll 4, 75 TuB/c rrpe,n;CTaB
JI9HU Ha puc. 6. 

B!I6pamru:a UHTepBaJIU no - t , KaK rrpaBMO, 60JI1>me paspemammett cno
co6HocTu arrrrapaorypu. BBmzy MMOCTU ~oHa BJmlIHlle WOHOBUX co6uTd Ha 
3aBllCUMOCT1, .n:uiiwepe~aJII,Horo ce~eHUR OT - t. H8 Y~TUBaJIOCl,. YKa3EUI-

PRc. 6. ·.uuwwepe~aJII,HOe ce~eHue dES / d~ 
peaR.WUI 'Jt - p -+ 't\, b.

0 
( I232) B 3aBllCUMOCTll 

OT nepe.n;aHHoro 4-m,mynca · - t' rrpu UM

rryJIJ,cax ~ 3,3 u 4,75 raB/c. KpUBue 
nOJIY'l9HU napaMeTpll~ett no WQIJ>tYJI8 (I2) • 
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HUS Ha puc. 6 omu6KR - CTaTUCTR'ISCKRe. A6COJIDTHaJI HOpMRpOBKa (F HOpM! 
ce~eHM pearoum (I) rtpOll3BO.n;RMC1, C nOMOml>IO npouecca (5), KOTOP!lli ll8-
M9piL11CR 0.n;HOBpeMeHHO B TOM JK8 3KCnepllM9HTe. 3KcnepllM9HTa.7!1,HU9 .ll:aHHUe 
napaM9Tpll30BaJmC1, C nOMOml>IO ~OpMyJIU 

cta Id-\.'= f,.(.-1. - <\ C t')e)l..plc.t), (I2) 

r.n:e A =: l ~) t.' = 0 - .n:n~peHURaJII,HOe ce~eHUe no.n: HYJieBIIM yrJIOM, I\' -
OTHOill9Hll9 BKJI8.n;OB a.MIIJlllTy,IUI pacCeRHM C nepeBopOTOM ll 693 nepeBOpOTa 
CTIUHa, C - napaMeTp HaKJIOHa KOHyCa pacceRHW!. B COOTBSTCTBllll C 3TOt1 
napaM9Tpll3aull9H .ll:Jl!l B9JIR'lllH A, <\' ll C. Haii.n;eHU BeJIR'lllHU, KOTOpUe npe,n;
CTaBJI9HU B Ta6JIUUe I. 

Ta6JIUUa I 

PeaKUM p 
{raBLc2 A;MK6/(raB/c) 2 ~ c(raB/c)-2 

'lt- p -"l. Ao 3,3 76,3 ± I2,6 4,0 ± I,O 5,5 ± 0,9 
4,75 40,6 ± 8,4 5,8 ± I,6 6,5 ± 0,8 

'lt- p-~ ',\, 31:) 
3,3 I24,9 ± 9,0 5,5 ± 0,5 5,6 ± 0,2 
4,75 88,I ± I2,4 5,0 ± 0,9 6,5 ± 0,8 

M3 Ta6JIBUU I BM.I{HO, ~TO napaM8TpU '} , xapaKT9pll3YJOIIIH9 OTHOme
Hll9 BKJI8.n;OB aMilJillTY.ll: pacceRHIDI C nepeBOpOTOM li 693 nepeBopoTa CTIUHa 
,l(JLII pe~ ( I) u ( 2) , B rrpe.n;eJiax omu6ox coBna.n;ruoT. 

IloJIHue ce~eHM pearoum (I), TIOJIY'leHHUe nyTeM HHTerpupoBa.Hlill .n:uw
wepe~aJII,HUX ce~eHd B llHT9pBa.7Ie OT - tm-,~ .n;o I (faB/c)2 

)])IR. ltMrryJil,
COB 3,3 ll 4,75 faB/c, COOTB9TCTB8HHO,paBHU (64,3 ± 28,7) MK6 ll 

(37,2 ± I2,6) MK6. 
IlOJIY'l8HHU9 3KCnepUMeHTaJII,HU8 .ll:aHHU8 .n;.mI ( dt:S / ci-\; ) npu UMrryJIJ,Cax 

3,3 u 4,75 raB/c no2BOJI1IIDT c noMOI!II,D wopMyJIU (I3) orrpe.n;eJIHT1> ~K~ 
TUBHYJO TpaeKTopmo Pe,ICKe .n;JIII pearoum (I): (. t) _ '2. 

de /d.t = F(.t)l s /So) 2,d-.. 1 '\'t • (I3) 
IlocJie napaMeTpll3auull 3KOnepUM8HTa.7Il,HUX T0~9K no ~OIJ>tYJI9 cl.-3,\.t):. 

= c/.... 
0 

+ <J...1 t )])IR. awweKTUBHott TPaeKTOpllll Pe,ICKe nOJIY'laeM 
d.., aww ( t) = (0,52 ± 0,09) + (0,8 ± 0,5) t. 

3TO 3Ha~eHU8 fA. 3WW( t ) B Ta6JIUU9 2 CpaBHHBaSTCSI CO 3Ha'!8HRfIMll 
rJ.. a®, noJIY'leHHUMll pa3HUMH rpynnru.m .n;J1!l pea.KUd 'Jt p - "'t\. t:i. u 
'Jt- p- "'t\. h, 

B rJiaB8 5 C noMOml>D K3M nocTp09HU .n:u®epe~a.7Il,HU8 ce~eHM peaK
uull :11: p ..+ ~ A. B rrpe.n;rroJIOJK8Hllll o6MeHa KBaHTOBUMll ~CJiaMll A2-M930Ha. 
AHaJm3 no K3M no2BOJI1IeT npe.n;nOJICl.'KllTl>, 'ITO HecorJracue napaMeTPOB c,(3® 

31:) 
V.V.Arkhipov et al.-JINR, E1-11596, Dubna, 1978. 
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B Ta6JI. 2 ,nJifl pearuum 'It p -'\ fl. B03HnKaeT na-aa npiIMeHeHWI fPOPMYJru 
(13), KOTOpaJI He.nocTaTO'lHO TO'lliO OIIHCHBaeT .nn~epeHIU1aJII,HUe Ce'leHIUI 
B llllip0101X o6JiaCTJ!X anepr:1m: ( T .K. cymeCTByroT. KOppeJiflUHli MeHJJ,y F l t) 
n s ) . 

Pe~wr 

'J\.-1' \:> - 'rt_ R°,1232) 
<Jt-1' p - ~ ~+(1232) 
'Jl.-p - '1 b.0 (1232) 
'll- p - '°I\ h, 

Tael.IDD..(a 2 

cLo 

0,87 ± 0,03 
0,4 ± 0,2 
0,52 .± 0,09 
0,43 .± 0,0I 

d..' 

I,75 .± 0,13 
0,9 ± 0,3 

0,80 .± 0,50 
0,74 .± 0,03 

IlfITWI rJia.Ba rrocMmeHa aHaJIH3Y pea.KIJ;mi (I) n (2) c rroMomi,ro KBaan
afiKoHam,Hoit MQJJ.eJIT/1./ 3/. Pearuum THIIa □- I/2+ -+ o- 3/2+ OIIliCUBaIOTCJl 
'leTUpbMli He3a.BliCID.ruMli aMIIJIHTy,naMR (B OT~lie OT rrpoueccoB o- I/2+ -
-+- o- I/2+, KOTOpue OIIliCUBaIOTCJl ,nnyMll aMIIJIHTY.naum:) , a liM9HHO: aMIIJill

Ty:Il.OM 6ea rrepeBopoTa crr:11Ha M0 = M1; 2 u2, aMIIJIRTY,naMR c o,nHOKpaTH11M 
rrepeBOpOTOM CllliHa Mr= MI/2-I/2 n M_I = M1;2 3/2• a Tarorr.e aMIIJIRTY,nOM 
c ,nBoiim,:111 rrepeBopoTOM CIIliHa M2 = M1; 2-3;2• 

JJ;.llir orrpe,neJieIDl.fl BeJIR~ CB060,nHh!X llilpaMeTpOB: Bhl'l9Ta )'Yl.~~h.= 

= 0; I; -I; 2) li pa.nnyca R Yl.~'2. ( h. = 0; I; -I; 2) 6wm IICIIOJ!b30BaHll 
3KCrrepRMeHTaJU,HUe ,naHHlle ,nJifl .nn~epeHIU1aJII,HIDC ce'leHHM pea.KIJ;lili 
'Jt + p - 'Yl_ J::t + B IIHTepBaJie 3Heprmi 3 ,3 + 16, 0 raB. CymecTByioun1e ,naH
nue He Il03BOJillIOT TO'lliO orrpe,neJ!liTb Be~ rrapaMeTpOB aMTIJil1TY.IU1 C 
,nBOliHUM rrepeBOpOTOM crrrum. TaK KaK liX B:Et.Jia,n neaHa~TeJieH, aMTIJil1Ty:D.ll 
C ,nBO:itHh!M rrepeBopoTOM CIIliHa C~TaJlliCb paBHHMH HYJIIO. 3Ha'leilll.fl OCTaJll,
HIDC napaMSTpOB, n~eHHllXll3 cpaBHeH:wI C 3KCII8PliMSHTaJU,HUMli ,naHHllMli, 
PaBHU: 

'(0 A = 0,36 (raB/c) 2, R0\= 6,3J<(faB/c)-2, 
'!11>.'I.. = 3,68 (raB/c>\ R~; o,9I (raB/c)-2, (I4) 
"-t>.: = -2,32 (raB/c) , R~~} I,33 (raB/c)-2• 

PeayJ!bTaTu pac'leToB no K:::.M ,nM peamum (2) npIIBe,neHU Ha pnc. 7. 
HCIIOJI&3yH li30TOIIli'l8CKlie COOTHomeHWt Ha OCHOBe K3M, 6HJ!li BH'lllCJieHU 
.n~peHIU1aJII,HUe ce'leHM pea:KUHH (I) (pnc. 8). Kalt BH.nHO 113 pnc. 8, 
xapaKT8p .nn~epeHIU1aJ!bHUX ce'leHmi Yl(a3UBaeT Ha CHJ!bHyIO ,nOMllHaHTHOCTb 
aMIIJIHTY.IUl c nepeBopoTOM cilliHa. BKJia.n aMTIJil1Ty,nu 6ea nepeBopoTa cilliHa 
cymecTBeHeH TOJI&KO B6JIII3ll t ~ 0 li 6UCTpO YMSHbmaeTCJI C YBSJIK<IeHII
eM It\ • 3TH peaynTaTU corJiacyroTCJI C !p8HOMSHOJIOrlI'!eCKIIM aHaJ!li30M 
.n~peHUHaJII,HUX ce'leHHii pea:KUHH (I) npn liMIIYJ!bCax 3,3 n 4,75 raB/c 
(CM. pliC. 8). 

IllecTa.R: rJiaBa ,n:11ccepTau,m rroc·Bllm;eHa II3MepeH:wIM mrnapnaHTHUX IIH-
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Pnc.8. Ilpe,ncKasaHWI K3M 
_nJif{ .n~peHUHaJII,HUX ce'le
mm peaKUHH -a- p - I\'\_ ~ • 

KJII03IIBHIDC ce'leHmi reHepau,m 'Jt °- n 'I'\_ -Me-
30HOB B peaKUWIX cn-c -'Jl.0 (ISo0)x ll 

'lt - C1,1, - fl (IS0°)x npn mmynce mµe
TaroinIDC 'Jt - -Me 30HOB' paBHOM 3' 8 ra B/ cl 4 ' 5 ,6( 

B xo,ne 3KCII8pl'IM8HTa Ha MarHHTHUS JISH
TU ()UJIO 3aIHICaHO CBllllle 30000 TPHrrepoB 
'AJlli peamum (3) n 50000 TpnrrepoB ,nJifl pe
amum (4). 

06pa60TKa 3KCIIepHM8HTaJII,HOli :IU1WOP
M3Ullli li OT60p yy -coeluTmi npOll3BO,nWil!Cb 
no CJIS.nYIQmHM KpllT8pllJIM: 
a) 50 MaB f E"'"- (E-ci. ) ~ IO00 MaB , 
6) 150 MaB ~ E,.-!. + Eyt. ~ 2000 MaB , 
B) E~ /E~ ~ 0,2, r.ne E~ n E~ - COOT
BeTCTBSHHO MSlibma.R: H 60J!bma.R: 3H8prllll 2 
'( -KBaHTOB. 

Ilpn BH'lllCRSHlili :wmapnaHTHUX ce-qeHHii peam.tmt (3) H (4) BBO'AliJ!llCD 
IIOIIpaBKll, ~TUBa.D!lli8 KOHBepcmo "( -KBaHTOB B MHmeHn C y-qeTOM aneprmi 
ll yrJIOB BUJieTa 'V' -ItBaHTOB, 'AOJIIO y-KBaHTOB, npOKOHB8pTllpOBaBllllIX B 
KOHBepTopax npoBOJIO'lHUX . KaMep, ,nOJIIO ,IN° -M830HOB R 3JI8KTpOHOB B rry'l

Ke ,· IlOT8PR ny-g:Ka, CBJI3rumH8 C H8COBIIa.n8HlleM nonepe'!HHX pa3M8POB ny-qKa 

ll Mllm8Hll, R H83~KTIIBHOCTb nporpaMM!l peKOHCTpyKUllll co6uTmi. 
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P,rn. 9. Pacrrpe,n;eJieH:11:e n· -co6HTlrli no 

aqq>eKTHBHoil: Macce (M ·n· ) : a ,n;JDI pe
a.KU;lill ( 3) :11: 6 ,IJ;JDI pearunm ( 4 ) • 

Pacnpe,n;eJiemrn I r-co6HTIDi 
no a@eRTIDJHoiI Macce 1lJIJIIOCTpH

pyeT pl~C. 9. KaR Bll,II.HO .113 p.nc. 9a' 

B pacnpe,n;eJielillll no aqqieRTRB

Hoil Macce RM88TCH ~eTRlrli MaR

CRMYM BC>JIR3ll MaCC!:i 'TI: 
0-M930-

Ha. B pacnpe,n;eJieHRH no aqq>eK

TRBHofi Macce Ha p:11:c. 96 MaR

CRMYM B o6JiaCTll MaCCl:i 'l\. -Me-

30Ha He Ha6JIJQila8TCH, no3TOMY 

ITOJIY'I8HHII8 ,IJ;aHH!Ie ,lJ;JDI p8a.KUllll 
(4) 1103BOMIOT 0~8HllTb Jimllb 

BepXHIDIO rpamnzy li!HBapllaHTHOro 

ce~emm o6pa~oBaHM '¥l_ -M930-

HOB. 

B Ta6Jil~ax 3 ll 4 rrpe,n;cTaBJieH!l ll3M8p9HHl:i8 3KC119pllM8HTaJibHl18 ,IJ;aH
HIIe ,ll;M IDIBapllaHTHIIX ce~eHlrli t: <f'o / d. li~'ll!.M930HOB ll on;emta · B9pXHefi 

r~ RHBapllaHTHoro ce~eHM 'l. -M930HOB B 3aBllCllMOCTll OT KHH8Tli
~ecKofi 3Heprllll (T). YKa3aHHII9 OlIIHC>KH - CTaTRCTH~ecrui:e. 

Ta6~a 3 

Tn_e (MaB) 160 250 345 435 

d~ M6•I'aB) E ~ ( .......__=3 19,4,±3,3 3,21,±0,32 0,79±0,IO 0,18,±0,06 
d 15 traB/c) 

Ta6~a 4 

Tn (MaB) 50 150 250 

<,&z (M6•raB ) 
E dp~ (raB/c) 3 ~ 9,7 ~ 1,4 ~ 0,54 

IlapaM9Tpll3~ ce~eHM pearunm (3) C IIOMOIItI,IO 3KCnOH8~lia.7ll,HOH 
!pyHKUlill 

E. d._'3$ / d.p3-:::. A -e'l.p l-T /T0 ) (15) 

Il03BOJIH9T onpe,n;eJIRTb Be~, :xapaRT8pll3~9 HaKJIOH 3KCIIOH9HTU 

(T0 = (61 ± 4) MaB), H ce~eHne npn T = 0 (A =(212±63) ~~B7~)(pHc.IO). 
Ha pnc. IO CpaBHllBaIOTCH mmapHaHTHII8 ce~eHM BliXO,IJ;a 'l'C" -M930HOB C 
,ll;aHHllMll, ITOJIY'I8HHIIMll ,lJ;JDI pea.KU;llli -n.-C ➔ 'lt±{I62°)X llpll llMIIYJibC9 

3,0 raB/c. OTHomeHM li!HBapllaHTllllX ce~em p~eHM m 0 -Me3oHoB :11: 

'Jl± M930HOB B pea.KU;lill -x-c -m:x rrpe,n;CTaBJI8Hll Ha pllc. Ila. Ha 

12 

,o' 

'~ -~ 

\ +-n·c-Jt""X,P1111•l~.J61 .. 

9•n·t· .n'X ,'l,•lr>e/C.~l', 

0, •• t-n·c-Jfx.P,,,•JarJ~.ns• 
(1oO.tTOlik.ll.ll.l pci5afQ). 

_QI IU Ill Q~ QS ll6 T, f)8 

pnc. II6 cpaBHHBa8TCH 3aB11CllMOCTb Be

JIR~IHII To-napaMeTpa HaKJIOHa 3KCnOH8HTJ:i 
((popM]Jia (15)) OT EMnyJIDca HarreTa.romeii 

~aCTIDUi. H3 p:11:c. IO H Ila Bll,ll;Ho, ~To 
p93YJIDTaTH, no.n:yqeHHue ,n;m 'Jt 0--fJI830HOB 

B npe,n;eJiax 3KCrrepIDJieHTaJibHIIX OllllIC>OK, co

rJiacyioTCH C pe3yJibTaTa1lli ,IJ;Jifl: 3apruiteHHIIX 
M930HOB. 

Ha puc. 12 npe,n;CTaBJieHII llHBapllaHT_. 

HHe C9~9HRII p0lli,Il;8HM 'Jt 0-Me30HOB B aa

BllCllMOCTli OT KYMYJISITHBHoro ~llCJia Q • 

3KcrrepllM8HTaJibHII8 ,ll;aHHII9 rrapaMeTpll3YJOT
CH C ITOMOIItI,IO 3KCITOH9~llilJILHOH qJy~li 

1: d'!is / d1i?I = G e')(.p(-Q/<.Q>) ,(16) 

P:11:c.IO. HHBapllfilITHIIe ce~e- r,n;e < Q . ., - cpe,n;Hee ~CJio HyKJIOHOB B 
HM BHXO,n;a 'lt ~ ll 'It± --M930- 0Cl'b8M8 KYMY~lill. 
HOBB 3aBllCllMOCTH OT liX .Kll-

H9T~8C.KOH 3HeprM (T). · 

<H I a 

'i' I I ~ OS f t r-TT- ~ 
E 

~ 

0 O.l 0.1 03 011 o.s 
r(rJb) 

I 

6 
80 

60 ... 1t I l 
0 

40 ... 

.J. .J. .l_ 

0 2. ~ 6 8 
P(r3&/c) 

-t-
Pllc. II. . 0THOW9HRII li!HBapHaHTHUX ce~emnt p~eHHH -n° - ll -n,--M830HOB 

B pearoi;Hll :n.-C --:Jt. 'f.. ( d); 3aBRCHMOCTb B9Jill'Ili!Hli T
0

-napaMeTpa Ha.KJIOHa 

3.KCITOH9HTl:i (15) OT llMITyJibCa HaJieTa.romeit ~aCTIDUi: ~ -'Jt.-C.-'Jt.- )(. ; o
pC - 'Jt-x : •-m.-c- ~0 X - ,ll;aHHII9 HaCTOSl!Jleii pa60Tbl (6). 
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IIoJIYtieHHaJI oneHKa Bepxneii rpa.HlII.Ui HH

BapHaHTHoro C8'!8H:11ff peaKUmI (4) He IlpOTllBO

pe'IliT Ka'I8CTB8HHUM OJirn,D;aHWI.M, OCHOBaHlillM 

Ha MO,IJ;eJIH qiparMSHTaUlill COCTa.BJ.l!IJOmH.X KDap

KOB H3 R,Itpa-MHIIISH~). JL.mr peaimlili (3) rroc

Jie rrapaMeTpll3~lili no cpopMyJie (I6) nOJIY'laeM 

< Q..,. = O,I6 ± 0,0I 

G = (762±314) ~f,;~/~)3 ( /-= 3,9) • 

3TOT pesy.m,TaT JlBJif.lSTCll HeaaBiiCHMUM IIO,IJ;
TBSp:F.U(eHHeM y-HHBepca.m,HOCTli napaMeTpaH) 

1/dl • = - d lnE • (d35 /drh/ dQ • 

P I2 
B 3aKJilOll8Hlrn Clf)Op!4YJilipOBa.Hll OCHOBHUe 

RC. • llHBapHaHTHUe ce- BllBO,IJ;U ,IJ;HCCepT~: 

'I6HlL'I BllXO,IJ;a 'Jt o_M630HOB I. BrrepBue li3MepeHU ,IJ;M@'lepeHUHaJII,HL!e 
B 3aBHCHMOCTll OT l!.X KY- ,.. ( ) C6'!6HWI pe~ -:n- p - 1t-u 1232 IIpH HM-
MyJif.lTllBHOrO tIHCJia Q :/ • rryJILcax rrytJ:Ka ~, 3 li 4 , 75 I'aB C B o6JiaCTH 

rrepe,namrux 4-RMnyJI1>COB -t . ~ -t ~ 0,37 
2 min 

(raB/c) • Onpe,neJienu ocHoBHHe rrapaMeTpu 

,nHcpcpepe~llilJII,HUX cetreHHii (d s /dt ) rrpir 

annpORCllM~ 3KCnepHMeHTaJILHII.X ,IJ;aRHUX B!lpruKeHireM ( I2). 

2. Ha 6om,moii CTaTliCTRKe (OKOJIO IOOO co6UTUH) llCCJie,IJ;OBaHO noBe

,IJ;6Hlie ;i;n@lepe~na.m,HUx cetJeHH.fi peruuurn 'Jt- p - '"\. ~ (1232) B6JII13H 

t "" o • B HHTepBaJie nepe,IJ;alIHUX HMrryJILCOB -tmtn-t ~ 0 ,I (raB/c) 2 

06Hapy,iteH 3aMeTHUii MliHRMy-M B M@'lepeHUHaJII,HOM cetreHHll ( g - 4,0). 

3. TipoBe,neH TeopeTirtJ:ecm aIIaJIH3 ,IJ;Hcpcpepe~na.m,HUx cetreHirii peaK-
+1- 0 

UUH :n+ p -tri_~tI232) li '3t-p- 'r\~(1232) B liHTepBaJie aneprd 3,3;-

+ I6,0 ran C IIOMOIIU,ID KBa3R3fiKOHaJII,HOH MO,IJ;eJIR. Pe3yJII,TaTU aHaJIH3a 

YKa3UBaIDT Ha TO, 'ITO: 

a) BKJia,IJ; aMIIJIHTy-,IJ;U Mo 6e3 nepeBOpOTa CIIIrHa CYlll6CTBeHeH TOJII,KO 

B6JIH3H t ~ 0 li 6UCTpO YM6HI,Illa6TCJI C yB6JIIr'I6Hli0M \ti ; 

6) IIMeeTCll ,IJ;OMHHaIITHOCTI, aMIIJIBTy-,IJ; c nepeBOpOTOM CIIRHa Mr H M_r; 
B) pesyJILTUTU, IIOJIY'l6HHUe C IIOMOIIU,ID K3M, corJiacyroTC/I C q>eHOM6HO

JIOrirtJ:eCKllM aIIaJIH30M ,nHcpcpepe~RaJiiHUx cetrem peaimnH 'Jt- p -'\~(1232) 

npn liMIIYJILCax 3,3 n 4,75 raB/c; 

*). 

r) rrponeccu (I) H (2) xapaRTepnayroTCJI 06MeHOM TOJII,RO A2-IIOJIIOCOM. 

4. ArrrrpORCHM~Hefi ,IJ;M@)epeHUHaJII,HUX ce'!eHd peaRUllll (I) c IIOMOIIU,JO 

)
V.V.Anisovich, V.M.Shekhter -Nucl. Phys., v. 55B, 1973,p.455. 

H A.M.Baldin -JINR, E1-80-545,Dubna, 1980. 
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qiopMyJIU (12)B RHTepBaJie OT -tmin ,no I (raB/c) 2 BU'IHCJieHU nomrue ce

'IeHWI npli l!MIIYJILCax 3, 3 ll 4, 75 raB/ c, KOTOpue COOTB6TCTB8HHO paBHU 

(64 ± 29) MK6 li (37 ± 13) MR6. 

5. PaCC'IllTaIIa a@>eKTllBHaJl TpaeKTO!)llff Pe,IJ;JKe ,IJ;JJ.lt perum1m (I): 
o(.. 3qlcp(t) = (0,52 ± 0,09) + (0,8 ± 0,5)t • AHaJIII3 C nOMOIIU,ID K::JM 

no,IJ;TBep,IJ;RJI npe,nnoJIO.liteHlle' 'ITO peaimm1 (I) ll (2) pea.7JlI3yroTC/I rryTe;,I 

o6MeHa tJaCT~ll C RBBHTOBW.lli tJHCJiar\li-1 A2-M830Ha. 

6. Paspa6oTaHa MeTO,IJ;HKa a@)eKTHBHoro pas,neJieHllJI peaKURii 

~- p - "'\. r:f (1232) li ':IT.-P-"'\"" ll Ha ee ocHoBe cos,naHa nporpaMMa 

IU(SHTIIqlHK~lili ,IJ;JJ.lt nponecca :it- p -"'\ ~ ( 1232). 

7. Cos,naIIa nporpaMMa napaMeTpli3~ ,nn@'lepeHUHaJILHUX cetJeHd 

nponeccoB :rt .. p ... "t t,++(1232) n 'Il-p - l'r\_ b.0 
(1232) c nOMouu,10 ruiasn

attKoHUJII,HOH MO,IJ;eJIH ~JIJI HaxOJK,ll;eHM CBOOO~HUX napaMeTpOD MO,IJ;eJIH. 

8. BrrepBue II3MepeHU HHBapIIaIITHue llHKJIID3RBHUe cetJeHWI peaKUirli 

Jt- C - 'lt 
0 (rno0)x n c,neJiaHa ou;eHKa BepXHeii rprur~u peaKUIIB 

:n"" cl,\, - ~ (rno0)x B RYMYJif.lTllBHOH o6JiaCTll po,i;,n:eHWI Ilpli rn.myJILce 

3,8 rsB/c. TIOJIY'l6HO H83aBliCllM06 no,IJ;TB6p.ll0];6Hll6 y-HHBepCaJII,HOCTli napa

MeTpa < Q > -I' OlliICUBaIOlllero KDapR-napTOHIIyro CTPYKTYPHyro qlyHKUIDO Jl,IJ;pa. 
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