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I. BBE,nEHHE 

Ilpe}].UOJIOX<em,e O TOM, llTO B 51}].epHOH MaTepuu MOryT cyw.ecrnonaTh B }].0-
IlOJIHCHHC K OOblllHblM COCT051HH51M TaK)Ke H MHOI"OKBapKOBhIC, He CBO}].RllJ,HeCR K 
KOM6HHaU,H51M HYKJIOHHhIX, MC30HHhIX HJIH H3o6apHhlX CTCneHCH cno60JJ.hl, y)Ke 
AaBHO o6cyxcAaCTCR B JIHTepaType. [l ]. OAHH H3 cnoco6oB ncCJieJ].onaHuii 3Toii 
rnnoTCJbl - n3yqeHue npou,e~coB KYMYJIRTHBHOro o6pa3onamrn a,ApoHOB [2,3 ]. 
K MOMCHTY BblilOJIHCHHSI Ha'cTOSlllJ,eH pa!5oTbl yxcc HMeJICSI 3KcnepHMCHTaJihHhl~ 
MaTcpHaJI u cyw.ccTnonaJI PM M0JJ.eJicii KYMYJISITHBHoro o6pa3onaHHR qacrnu,. 
O,AHaKO HCOOXO}].HMOCTb B HOBOH 3KCnepHMCHTaJihHOH HHqJOpMau,un }].Jl51 OT6opa 
Hau6oJiee peaJIHCTHlleCKHX BapHaHTOB MO}].eJICH OCTanaJiaCh BCChMa 3KTYaJihHOH 
[3,4 ]. 11,eJihlO Hac:ro:ii~ero HCCJIC}].OBaHHSI 6h1Jla nponepKa O}].HOro H3 HHTepec
HCHIIIHX CJIC}].CTBHH MO}].eJIH «)KeCTKOro coyJ].apeHH51 napTOHOB», npeJ].CKa3anmeii 
BhICOKYIO CTeneHb IlOJI51pH33U,HH npu KYMYJIRTHBHOM po)K}].eHHH HYKJIOHOB 
[5 ].HuX<e ,AaCTCSI Il0}].p06Hoe onncaHue OAHOro 113 TaKHX 3KcnepnMeHTOB, co
CTOSIBUiero B H3MepeHHH CilHHOBOH aCHMMeTpHH o6pa30BaHHSI npOTOHOB C HM-

nyJihCaMH B HHTepnaJie 0,3-0, 7 f3B/ C DOA yrJIOM 90° B JI.C. B coyJ].apeHHSIX J'C-

" K- -Me3oHon c nMnyJihCOM_ 40 f3B/ cc SIJJ.paMn AeiiTepuSI n npou,eccax 

n - (K-) + d t -+ p(90°) + X. (]) 

Ilpe,AnapnTeJibHble pe3yJihTaTbI HaCTOSillJ,ero HCCJie,AOB3HH51 6bLJIH npe}],CTaB
JieHbl HaMH Ha CHMil03HyMe B 1988 r. [6 ]. 

Pa6orn BhlnOJIHeHa Ha ycKopnTeJie Y-70 H<l>B3 c JJ.CHTepneBoii noJISiptt3o
naHHOH MHWeHhlO 3aMopO)KCHHOro nma [7 ]. 

2.BhIBOP YCJIOBHtl IIPOBED:EHH.51 3KCIIEPHMEHTA 

vl3MepeHH51 npoBO}].HJIHCb AJISI. KYMYJIRTHBHhIX npoTOHOB, ucnyw.eHHhIX B 
}].Hana30He yr JI OB 85-95° B JI.C. Bhl6op 3TOro }].Hana30Ha 6hlJI o6yCJIOBJieH TCM _
OOCTORTCJlhCTBOM, llTO HMeHHO Ha yrnax, 6JIH3KllX K 90° B·JI.C., HeKOTOphle 113 
MeXaHH3MOB KYMYJIRTHBHOro po)K}].eHH51 llaCTHU, npe}].CK33h1B3IOT 3H3llHTeJih
Hhle CilHHOBhle 3Q>QJeKThl [5 ]. - . · . . ·-: -, 

Bhl6op new.ecrna MHUieHH 6hlJI o6yCJIOBJieH HeOOXO}].HMOCThlO CBCCTH .K MH:.: 
• HHMYMY nee Heonpe,AeJieHHOCTH, KOTOpbIC M0ryT B03HHKaTh npu aHaJIH3e J].aH:... 
HhIX, noJiyqaeMblX, Ha CJI0X<HOM . SIAPC (BT0PHllHhle 3qJqJeKThl, nepepacceRHHe 
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Pwc. I. KttHeMaTw1eCKall o6JJaCTb, Bbl,llemrnwa11c11 ycTaH0BKOH (3awTpHXOBa1111a11 l!aCTb p11cy HKa). 

O6oa11aqe111111: 0 L" Tp - yron" KHHeTH'le_cKall :meprn11 perncTpttpyeMblX np0TOII0B; X - ::icpcpeK-

THBHall Macca (KYMYJJIITHBHOe 11HCJJO) B peaKLIHH (I). CnJJOWHble KpHDble coorneTCTBYIOT KHIICMa

THKe pacce1111w11 nwoua HYKJJ0II0M H ,11ei1Tp0H0M KaK LICJlblM. ny11KTHPOM H3o6pa>Keua 33BHCHM0CTb 

Tp OT 0 L JIJIII CJJyqa11 coy,11ape111111 ll3JJCTalOLI\Cl'O IIIJ0Ha C HyKJJ0II0M, HMCIOLI\HM BCJJH'IHHY cpepMH-

HMIIYJJbCa P = 0,25 r::iB/c 

H T.n.). Ha 3TOM OCH0BaHHH B KalJCCTBC MepHOH MHUieHH HaMH 6blJia ncnOJib30-

BaHa npocreiima.11 .sinepHa.11 cncreMa - neitTpoH, csoitcrna KOTopoit, n 11acrHo

CTH ee BOJIH0Ba.lI cpyHKIJ.H.II, H3ylJeHbl HaH6oJiee neTaJibHO. HaUIH 3KCnepHMeH

TaJibHblC B03MOX<HOCTH 6blJIH TaKOBbl, 'ITO Il03BOJI.IIJIH perucTpHponaTb npOTOHbl 

B HHTepsane, orpaHH'ICHHOM KHHCTH'leCKHMH 3HCPrH.IIMH 50+250 M3B. OTCJO

na, KaK MOX<HO Bff'ACTb Ha pHc. l (CM. 3aUITPHXOBaHHYIO o6JiaCTb), npH Bhl6ope 

yr.nos BblJICTa perucTpupyeMblX npoTOH0B OT 85 no 95· B JI.C., 3KCilCpHMCHTaJib- • 

Ha.11 yCTaHoBKa no3BM.IIJla nhlnen.11Th o6JiaCTh KYMYJIRTHBHhIX 11ncen no 1,3. 
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3.CXEMA TTPOBE.ll,EHJ1.51 3KCTTEPJ1.MEHT A 

11 TTPOUE.ll.YPA 113MEPEHl1A 

Cxei.ta 3KcnepnMeHTaJihHOH ycraHOBKH np1rneneHa ua puc.2. Ily110K 
A A 

.n-(K-)-Me3oHos c nMnyJibCOM 40 r3B/c npoxonHJI 11epe3 c11eT11HKH C 1+C
3 

n 

SI +S3, KOTOphle CJIYX<HJIH nJI.11 pa3neneHHR .n - - u K- -Me3oHon s ny11Ke H MOHH

TopnposaHHR HHTeHCHBHOCTU 3TOl'O ny11Ka COOTBeTCTBCHHO. Bbl'AeJieHHblH 3TH

MH C11CT11HKaMH ny110K HanpaBJI.IIJIC.II Ha IlOJI.IIPH.30BaHHYIO nponaHnnoJIOBYIO 

MHUICHb C <<3aMOpoX<eHHbIMH cnnHaMH>>, B KOT0poH aTOMbl nonopona MOJieKyJihl 

nponaunnoJia, C3H6 (OH) 2' 3aMeHeHbl nettTCpHeM. Ilonpo6Hoe OilHCaHHC MH
UieHH H ee pa6o11ue xapaKTCpHCTHKH nam,1 B pa6oTe (7 ). lfcnOJib30BaJiaCb K0M

n0HCHTa BCKTOpHOH nOJI.1IpH3aU.HH, nepneunnKyJI.11puaS1 K IlJIOCKOCTH peaKU.HH 

( 1). 3ap.1IX<CHHble llaCTHU.bl, BblJICTeBUIHe H3 nOJI.1IpH30BaHHOH MHllICHH, peru-

CTpHpoBaJIHCb ClJCT'IHKaMH C /,(R)+CSL(R), KOT0pble Bblpa6aTblBaJIH CHIBaJibl 

<<CTapT» u <<CTon» s cncTeMe tt3MepeHH.II speMeH npoJieT :4acTHU., u ClJCTlJHKaMn 

NaJL(R) Ha OCH0Be KpncTaJIJI0B NaJ (Tl), H3MCp.1IBUIHMH norno~eHnyio n HHX 

3Hepruio llaCTHll,. KpHCTaJIJibl nOCJienHHX HMeJIH pa3MCpb1: nnaMeTp - 15 CM, 

nJIHHY - 15 CM H n03BOJI.IIJIIi H3Mep.lITb KHHeTitlleCKYIO 3Heprnl0 npOTOHOB no 

~ 250M3B. 

Bc.11 3KcnepnMCHTaJibHaR HHCpop-

MaU.HR (speMeHa npoJieTa, · aMilJIH

TynHhle cneKTpbl, noKa3aHirn M0HH

TOpHbIX ClJeTtIHKOB H T.n.) nonasa

JIHCb n 3BM. 3anycK ycTaHOBKH npo-

HJsonHJic.11 no Tpurrepy 

1(1*5) + (2*5) + (3*5) + (4*5) I 

x (Sl*S2*S3) (2) 

HC3aBHCHMO nJI.11 JICBOH (L) H npasoii 

(R) neTseii ycraHOBKH. qepe3 S1, S2 

H S3 0003HalJCHbl B (2) ny11KOBblC MO

HHTOpHbIC ClleT'IHKH; u.ncppaMH 0003-

Pwc. 2. CxeMa :JKCnepHMeHTaJJbllOH YCTaH0B

KH. O60311aqe11w11: Cl,' C2, C3 - noporosb1e 

l!CpCHK0BCKHC Cl!CT'IHKH; PDT - n0JJS1pH3o.

B3IIH3!1 ,11ei1Tep11em1 MHW~Hb; A L,R - aHTH

COBna,11eH'ICCKHC Cl!CT'IHKH. OCT3JJbHble o6oa

H3l!CHHII CM. B TCKCTe 

3 
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PHc.3. THnHllllblH BH)l cnCKTpa Mace •tacnm,, 

pentCTpHpOB3BIIUIXCSI yCTallOBKOH 

Ha'ICHbl COOTBCTCTBYIOIIJ,He HOMepa 

C'ICT'IHKOB C
1
+C

5
• 

A6coJIJOTHaSI Kairn6poBKa 

3HepreTH'ICCKOH H BpeMeHHOii 

WKaJI npOH3BOAHJiaCb BapbHpOBa

HHCM TaK Ha3hIBaCMOH MaCCOBOH 

KpHBOH M = f(nt, nT) no BCCM COBO-

KynHOCTSIM co6blTHii, 3aAaHHhIX 

1<aK npoTOHbl. B cpyHKU.HH / apry

MCHTaMH SIBJISIIOTCSI HOMepa KaHa

JIOB n, H nT KOAHpoBlIJ,HKOB, npeo6-

pa3yJOIIJ,HX B KOA BpCMSI npoJieTa <<t>> H aMTIJIHTYAY CHrttaJIOB B C'ICT\JHKax NaJ 

«T>> COOTBCTCTBCHHO. 

KpoMe Toro, B Ka'ICCTBC AOnOJIHHTeJibHOH HHcpOpMaU,HH npn KaJIH6pOBKC 

HCil0Jlb30BaJIHCb BpeMeHa npoJieTa peJISITHBHCTCKHX IlHOHOB H 3JICKTPOHOB, a 

TaK)Ke Ta6JIH\JHblC 3Ha'ICHHSI YAeJibHblX noTepb :meprnn peJISITHBHCTCKHX nno-

HOB npH HX CKB03HOM npoJieTe 'Iepe3 ACTCKTOpbI NaJL(R)_ 

YKa3aHHasi npou.eAypa no3BOJISIJia nony'IaTh nepeonpeAeJieHHYJO cncTeMy 

ypaBHCHHH AJISI HaXO)KACHllSI 'ICTblpex KaJIH6poBO'IHblX KOHCTaHT (no ABC Ha 

Ka)l<AyJO), KOTOpbIMH onHCbIBaJIHCb BpeMCHHble H 3HepreTH\JCCKHe WKaJihl H3-

MepeHHH. 

IlocKOJihKY KaJIH6poBKa Ka)l<Aoii OTAeJihHoii rpynnbl 3anHceii co6h1Tnii Ha 

MarttHTHYIO JICHTY npOH3BOAHJiaCb He3aBHCHMO, TO 3TO o6CTOSITeJibCTBO Il03BO

JISIJIO aBTOMaTH'Iecirn Y'IHTblBaTb Apeiicp 3JICKTpoHHOH annapaTypbl BO BpeMeHH. 

IIpnMeHeHHaSI HaMH npou.eAypa KaJIH6pOBKH n03BOJIHJia CTa6HJIH3HpOBaTb no

JlO)KCHHe IlHKa npoTOHOB B cneKTpe Mace BOKpyr 3Ha'ICHHSI 950 M3B C TO'IHO

CTblO ± 10 M3B npaKTH'ICCKH Ha npoTSl)KCHHH BCero TpeXHCAeJibHOro U.HKJia Ha-

6JIJOACHHH (CM., HanpnMep, pHC. 3). 
MOHIITOpHpoBaHHe 3apernCTpnpoBaHHblX co6blTHH npOH3BOAHJIOCb no C\Je

TY coBnaAeHnii cHrHaJIOB B MOHHTOpHbIX ny'IKOBblX C'ICT'IHKax Sl, S2, S3. 
IIorpewHOCTH H3MepeHnSI BpeMeH nponern n 3Heprnii 'IaCTHU., paBHblC B 

HaweM 3KcnepHMCHTe ± 0,35 HC H ± 11 M3B COOTBCTCTBCHHO, no3BOJISIJIH AO

CTaTO\JHO HaAC)KHO pa3AeJISITb 'IaCTHU,bl no HX Macce. BHAHO, 'ITO cyMMapHaSI 

norpewHOCTb BOCCTaHOBJICHHSI MaCCbl COCTaBJISIJia B HaWHX H3MepeHH.SIX OKOJIO 

175 M3B no OCHOBaHHJO MaccoBblX pacnpeAeJieHnii. 
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4. PE3YJihTAThl J.13MEPEHl1.SI 
3KCIIEPJ.1MEHT AJihHhIX ACJ.1MMETPJ.1ti 

IIapaMeTp CnHHOBOH aCHMMCTpHH A;. AJISI npoTOHOB, ncnym.eHHblX B npo

u.eccax (I), uaxom1ncsi H3 Bhlpa)KCHHSI 

Ay = t•D/ P
1
, (3) 

B KOTOpoM E: -:-- 3KCnCpHMCHTaJihHO H3MepettHaSI <<ChlpaSI>> acHMMCTpHSI BblJICTa 

npoTOHOB, ua6JIJOAaeMaSI OTHOCHTCJlbHO H3MCHCHHSI 3HaKa nOJISipn3aU,HH ACH

TpoHOB P
1
, a D - <<cpaKTOP pa36aBJiettnsi». <<Chlpasi» acnMMeTpHSI onpeAeJISIJiaCh 

H3 COOTHOWCHHSI 

t = (N+ - N-)l(N+ + N-). (4) 

3ACCb N± - BblXOAhl npoTOHOB H3 peaKU,HH (I), COOTBCTCTBYIOIIJ,HC ( +) H 

(-) uanpaBJICHHSIM IlOJISiptt3aU,HH B MHWCHH. IIonpaBO\JHblH MHO)KHTeJib D B 

Bblpa)KeHHH (3) - <<cpaKTOP pa36aBJICHHSI>> - Y'IHTblBaeT HaJIH'IHC B N± BKJiaAa 

OT SIACP C
12

, 0 16 
a TaK)KC napa·MarHHTHblX AOOaBOK B o6pa3U,C MHWCHH H HaXO

AHJICSI B OTAeJibHOM OilbITC C 6C3ACHTCpHCBbIM 3KBHBaJICHTOM MHWCHH. BeJIH'IH

Ha 3TOro cpaKTOpa OKa3aJiaCh paBHOH D = 4,07± 0.06. 3HaK uanpaBJICHHSI no

JISipH3aU,HH onpCACJISIJICSI B COOTBCTCTBHH C M3AHCCOHOBCKOH KOHBCHU.HCH. 

CpCAHCC 3Ha'Iettue nOJISipH3au,un MHWCHU pt B npou.ecce npoBCACHHSI 3KCnepH-

MCHTa 6blJIO paBHO (36± 2) % . .lJ.aHHblC H3MCpeHHSI aCHMMCTpHH rpynnHpoBa

JIHCb no HMTIYJihCaM npoTOHOB B 5 HHTCPBaJiax (CM. Ta6JI. 1,2). B IlOCJICAHHH HH

TepBaJI 3aHOCHJIHCb BCe COOblTHSI C HMTIYJihCaMH BblWC 0,59 f38/c. 

Ta6nnu.a I. 3KcnepHMCHTaJibHblC aCHMMCTpHH ncnycKaHHSI npoTOHOB 

. n 3tta'IeHnSI napaMeTpa AY AJISI peaKu,nn n - + d t - p(90°) + X 

Tp,M:iB 

<P>S:iB/c 

EL,% 

ER,% 

Ay, % 

npu :,ueprnn 40 f3B 

60-80 82-110 110-145 145-195 

0,37 0,44 0,49 0,59 

-1,0±0,9 0,5 ± 0,6 --0,4 ± 0,5 0,6 ± 0,5 

0,5 ± 1,0 --0,9 ± 0,8 --0,2 ± 0,6 0,4 ± 0,6 

-8 ± 7 7±5 -I ±4 1±4 

t~ = ( - l ,5 ± _l, I)% t: = (0,6 + 1, 1) % 

5 

195-230 

0,66 

0,2 ± 0,6 

--0,1 ± 0,7 

2±5 



Ta6mu_\a 2. 3KcnepuMeHTaJibHble aCHMMCTpHH ncnycKaHHSI npoTOHOB 

u 3Hallettusi napaMeTpa A .llJISI peaKu,un K- + dt -+ p(90°) + X . y 

npu 3Heprnn 40 f38 

Tp,M:iB 50--10 89-90 I 10--140 170--200 

EL,% -0,4 ± 3,6 4,3 ± 3,6 1,7 ± 3,2 1,1 ± 3,0 

ER,% -1,7 ± 3,4 -3,3 ± 3,6 0,3 ± 3,2 -1,3 ± 4,0 

Ay, % -9,4 ± 19,5 31 ± 20 5,1 ± 18,7 9,8±19,7 

J,fa Ta6JI. 1,2 BH.l{HO, l{TQ 3KCnCpHMCHTaJibHble aCHMMeTpHH e BCIO.llY B HC

CJle.l{OBaHHOM .l{Hana30He (0,3-1-{), 7) f38/c 6JIH3KH K HYJIIO .llJISI o6eux (L, R) BeT

BCH ycraHOBKH. 11x ycpe.l{HCHHblC B 3TOM HHTepsaJie 3Ha'ICHHSI paBHbl 

eL ~ (0,l ± 0,3)% H eR = (-0,l ± 0,3)%. 

5. KOHTPOJib 11 OU,EHKA BKJIA,UA JIO)KHhIX ACl1MMETPl1i1 
B TTPOU,ECCE 113MEPEHl1i1: 

(5) 

TeKyw,uii: KOHTpoJib 3a HaJilll{llCM BO3MO)KHblX CHCTCMaTHl{eCKHX own6oK B 

npou,ecce n3Mepeunii: n npou,e.l{ype o6pa6oTKn pe3yJihTaTOB npon3BOAHJIC.SI Ha

Mn nyTeM CJIC)KeHHSI 3a aCHMMeTpneii: ncnycKaHHSI ,11.CHTpoHOB ll3 new,eCTBa MH

WCHH. Jl.CJio B TOM, l!TO HX BblJieT B o6JiaCTb OOJlblllllX yrnon, perncrpnpyeMblX B 

HaCTO.Slll.l,CM 3KCnepnMCHTe, BO3MO)KCH JlllWb B npou,eccax 

TC-(K-) + C12 ➔ d + X n TC-(K-) + 0 16 ➔ d + X (6) 

Ha npHMCCHblX .S!Jlpax B MHWCHH. TTOCKOJlbKY 3TH Sl,11.pa HMeIOT uyJieBOH CilHH, TO 

aCHMMCTpHSI BblJlCTa ,11.eii:TpoHOB e d npu KOppeKTHhlX U3Mepeum1x ,11.OJl)KHa OT-

cyTCTBOBaTh. 8bl,IJ.CJleHne co6hITHH C ,11.CHTpoHaMH H HX o6pa6oTKa IlOKa3aJIH, 

l{TO nx aCHMMeTpnsi panua ed = (-1,l ± 0,8)%. TaKHM o6pa30M, no3MO)KHhlH 

BKJia,11. CHCTCMaTHl{eCKHX norpelllHOCTCH n BeJIHl{HHY (4) ue npenhlwaeT e I%, 
Jl,pyrasi, OOJICC TO'IHaSI OU,CHKa ypoBHSI BO3MO)KHbIX JlO)KHhlX aCHMMCTPHH 6bIJia 

IlOJiyqeua IlOCJie 3aneprneHirn o6paOOTKH pC3YJihTaTOB H3MCpCHH.SI e pa3,IJ.CJlbHO 

,11.JISI JICBOH H npaaou nerneii: ycTaHOBKH. KaK xopowo ll3BeCTHO H3 06I.L1,eii: Teo

pun IlOJIS1pn3aU,HOHHblX SIBJICHHH, npn OTCYTCTBHH HCKa)KeHHH B npou,ecce H3-

MepeHHSI ll o6pa6oTKH pe3yJihTaTOB BCJIH'IHHbl aCHMMCTpnii: eL H eR, COOTBCTCT

syiomue H3MepeHHSIM C npoTHBOilOJIO)KHblMH HOpMaJISIMH K IlJIOCKOCT.SIM peaK

U,HH (I), .!{OJl)KHbl HMCTb npoTHBOilOJIO)KHblC 3HaKH npu paBHblX (CCTCCTBCHHO, B 

6 

"'l. ll, 

i 
l 
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npe.l{CJiax CTaTHCTHl{CCKOH TO'IHOCTH) 311aqeHIUIX HX Mo,11.yJieii:. ToT <paKT, l{TO B 

uawux H3Mepe11m1x o6e acHMMCTpHH (CM. (5)) OKa3aJIHCh CTaTHCTHl{eCKH co

BMeCTHMhlMH, nO3BOJlSICT YTBep)KJJ.aTh, 'ITO ypoBCHb CHCTCMaTnqecKOH norpew-. 

HOCTH B H3Mepe11m1x aCHMMeTpHH e ue npCBhIWaeT 0,3 % ' TO eCTb cyll.l,eCTBeHHO 

HH)Ke ee CTaTHCTH'leCKOH norpewHOCTH. 

6. OECY)K.ll,EHl1E PE3YJihTATOB 

BoccTaHOBJICHHhle B COOTBeTCTBHH C (3) 3Hal{CHlUI napaMeTpa A ,II.JI.SI npo-. y . 

u,ecca TC - + d t ➔ p + X HJIJIIOCTpupy10Tc.si rpa<pnKoM Ha pnc. 4. J,fa Hero BHJlHO, 

l{TQ BCJllll{llHa napaMeTpa CilllHOBOH aCHMMeTpnn npaKTlll{CCKH panHa HYJIIO. 

Ycpe,11.11eHHOe n HHTepsaJie HMDYJihCOB 0,3i-0,7 r::,B/c ero 311aqeH11e TaK)KCHe

BCJIHKO H paBHO 

Ay=(l±2)%. (7) 

TaKHM o6pa30M, Mbl He uaXO,11.HM CKOJlh-HH6y,11.h CTaTHCTHl{CCKH ,11.OCTOBep

HhlX yKa3aHHH Ha TO, l{TO BCJllll{HHa CilllHOBOH aCHMMeTpHH npOTOHOB B uaweM 

OilhlTC C IlHOHaMH MO)KeT ,11.0CTHraTb 3uaqeunu,6oJibWHX, l{CM HeCKOJlhKO npo

U,CHTOB. 

ci t-- .3 r < , , < , , , , , , , , , , , , , , , , , 

<!" .2 
o:::' .1 ? 
:s: .o-~ 
g: .1 -f-
w .2 

------
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~ 1:6~~#~q#/////4T 
100 150 200 250 

TKHH•3HeprH~.MeV 

P11c.4. 3aBHCHMOCTb BCJIHQHllbi riapaMeTpa ~nHHOBOBH ac1tMMCTp1t1t
0

Ay OT 3HepnIH npOTOHOB, nony

QCHHRII B peaKL\ltlt JC - + d I ➔ p(90°) + X JVIII yrna 11cnycKa111111 npoTOHOB 8 L = (90 ± 5)° B na6opa

TOPHOH c11cTeMe. IIITpHXOBKOii o60311aqe11a o6naCTb 311aqe1111ii napaMeTpa A , npeiicKa3brnaeMa11 
y 

MOJ:\CJlblO >KCCTKOro coyiiape111111 napTOHOB [SJ. IlyHKTHpHOH KPHBOH npeiicTaBJICHbl Pe3YJibTaTbl 
pacqeTa :noro napaMeTpa · a npeiino.~o>Ke111111, •no perncrp11poeaunmec11 e npo1.1ecce ;,:-d 

1 
➔ pX 

npOTOHbl Dbl6HTbl D pe3yJibTRTe ynpyroro JCN-coyi1ape111111 
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P11c.S. HMnyJibCttoe np116;nuKem1e 
/IJl!I 1111KJII0311BHOl'O . o6pa30Ba111111 
nporn11ou mi. Ae1iTpo11e u npeAno
J10>Ke111111 AOMHHHPYIOW.ero BKJlaAa 
BHPTYaJ!bllOl'O nOAnpOl\eCca 
:n.p-+:n.p 

CTaTHCTH'IeCKaSI o6ecne'IeHHOCTb pe3yJihT3TOB H3MepeHHSI aCHMMeTpHH B 

peaKa;nu K- + d t ➔ p + X 3aMeTHo HHX<e H3-3a HH3Koii HHTeHCHBHOCTH Kao:-

HOB B naAalO~eM ny'IKe. 11 B 3TOM CJiyqae AOCTOBepHbIX yKa3aHuii Ha 60JihllIYIO 
aCHMMeTpHIO ncnycKaHHSI npoTOHOB HeT (CM. Ta6JI.2). Y cpeAHeHHOe no BCeMy 
HMnyJihCHOMY HHTepsaJiy 3Ha'Ienue napaMeTpa A oKa3aJIOCh pasHhlM . y . 

(9,3 ± 9,8) %. 
11HTepeCHO cpaBHHTh noJiy'IeHHhle 3KCnepuMeHTaJihHble A3HHble C TeopeTH

'IeCKHMH OX<HA3HHSIMH. TaK, MOAeJib «X<eCTKOro coyAapeHHSI napTOHOB», npu
MeHeHHaSI K npou;eccaM Tuna (1) B pa6oTe (5 ), npeAnoJiaraeT BhlCOKYIO noJIS1pu-
3au;u10 (aCHMMeTpHH) npoTOHOB (OT 50 AO 60% H AaX<e 6oJiee); OTMe'IaeTCSI TaK
X<e, 'ITO oHa nMeeT MaKCHMYM Ha yrJie 90° u CJia6o 3aBHCHT OT copTa H ,JHepmu 
HaJieTalO~HX qacruu;. HaJiua;o O'IeBHAHOe HeCOOTBeTCTBHe C OnhlTHhlMH A3HHhl
MH. B03MOX<HO, OAHaKO, 3TOT q>aKT npocro 03Ha'IaeT, 'ITO MexaHH3M «X<eCTKOro 
COyAapeHHSI>> Ha'IHHaeT HrpaTh AOMHHHpyIOlll,YIO poJib npH reHepaa;HH 6oJiee 
X<eCTKHX npoTOHOB, 'IeM perHCTpHpoBaJIHCh B HallleM 0nhlTe. B CBSl3H C 3THM 06-
CTOSITeJihCTB0M 3aMeTHM, 'ITO cneKTaTopHbIH MexaHH3M HcnycKaHHSI KYMYJISI
THBHhlX HYKJIOH0B (4 J npeACKa3hrnaeT HyJiesyJO noJIS1pH3aUH10(acuMMeTpH10). 
'.:ho JIY'Illle corJiacyeTCSI c onhlTOM. · 

M~ npon3BeJIH TaKX<e ouenKy napaMeTpa AY s npeAnOJIOX<enuu, 'ITO pem-

crpupyeMhle HaMH npoTOHhl Bbl6HBalOTCSI B pe3yJihTaTe ynpyroro pacceSIHHSI Ha
JieTa!Olll,HX nHOHOB Ha OAHOM H3 HYKJIOHOB AeiiTpOHa corJiaCHO AHarpaMMC 
puc.5. Pac'IeThl BhlnOJIHSIJIHCh B HMnyJihCHOM npH6JIHX<CHHH, C HCn0Jih30BaHHeM 
s Ka'IeCTBe sepllIHHHOH q>yHKa;HH s sepxHeM 6JIOKe AHarpaMMbl HMnyJihCHOro 
pacnpeAeJieHHSI HYKJIOHOB B AeiiTpoHe, COOTBeTCTBYIOlll,ero napHX<CKOMY noTeH
a;HaJIY NN-s3aHMOAeiicTBHSI. AcnMMeTpHSI A · HaXOAHJiaCh KaK cpeAHeB3BCllleH-,. y 

HOC 3Ha'ICHHe A . BO sceii pa3pellleHHOH KHHeMaTHKOH o6JiaCTH 3Ha4CHHH :n.p-:n.p 

HMIIYJihca k c ucnOJih30BanueM 3KcnepuMeHTaJihHhIX AaHHhlX no ce1.1eHHS1M u 
acnMMeTpHSIM B .np-B33HMOAeHCTBHH (8 ): Pe3yJihT3T pac1.1eTa noKa3aH Ha puc.4 
nyHKTHpHOH JIHHHeii H xopollIO cornacyeTCSI C OilblTOM. JI.o6aBJieHue K CTaHAap
THOH BOJIHOBOH <PYHKa;HH AeiiTpoHa 3-5% npuMecu llleCTHKBapKOBOl'O COCTOSI
HHSI ((pJIYKTOHa) CJia6o H3MeHSieT pe3yJihTaT pac'leTa,H npu norpellIHOCTH H3Me-
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pCHHH Ay, paBHOH HCCKOJibKHM npoueHTaM, pa3Hlta;a B pe3yJihTaTax pac1.1eTa He 

n po SI BJI SI eTc SI. 

HeAaBHO 6blJIH ony6JIHKOBaHbl A3HHhle H3Mcpemtii IlOJIS1pH3aa;uu KYMYJISI-. 

THBHhlX DpoTOHOB B peaKI.J;HH /J + C 12 ➔ p(95°) + X npu 3HepmH 40 r3B (9 ]. 
ABTOphl :JTOH ny6JIHKauuu OTMellalOT, 4TO IlOJIS1pH3aUHSI Bbl6HThlX H3 yrJiepoAa 
X<eCTKHX npoTOHOB C HMnyJihCaMH p = 0, 7+ 1, 1 r3B/ C AOCTHraeT BeJIH'lHHhl 
( 12± I) % , HO ce npoHCXOX<AeHue OO'hSICHSIIOT npoueccaMH nepepacceSIHHSI BTO
pH'lHhlX npoTOHOB Ha KBa3uciio6on:nhlx nyJUionax ~pa-MullleHu. Panee aHaJio
rtt'lHasi HHTepnpcTaa;HSI npHpoAhi IlOJIS1pH3aUHH npoTOHOB, Bhl6HThlX TaKX<e H3 
SJApa yrJICpoAa Ha yroJI 60° JI.C. npu HallaJihHOH 3Hepmu npoTOHOB 
100+400 r3B, npeAJiaraJiaci, s pa6oTc (IO). YllHThlBasi 3TH ABa 3KcnepHMeH
TaJihHhlx pc3yJihTaTa (9, fo ], npCACTaBJISICTCSI ueJiecoo6pa3HhlM DpoAOJIX<HTh 
nOHCKH nOJIS1pH33UHOHHbIX 3QXPCKTOB B peaKUHSIX (1) C AeiiTpoHaMH AJISI 6oJiee 
X<CCTKOH (p > 0, 7 r3B/ c) 'I3CTH KYMYJISITHBHOro cneKTpa npoTOHOB C UeJihlO Bbl
SICHCHHSI sonpoca: HC SIBJISIC:CSI JIH HaJIH4HC noJisipu3aa;uu, OTMelleHHOe B I IO), . 
npoSIBJICHHeM MCXaHH3Ma «X<e_CTKOro coyAapCHHSI napTOHOB>> npu 6oJibllIHX 
3Ha'ICHHSIX HMnyJihCa npoTOHOB. 

AsTOphl noJih3YIOTCSI, CJiyllaCM Bhlpa3HTh npn3naTeJihHOCTh B.TT.Jl.X<eJieno
sy u lO.Jl..TTpoKollli<uny 3a·noMepX<Ky, oKa3annyJO npu BhlnOJIHenuu AaHHOii 
pa6oThl, n noJie3Hhle o6cvX<AeHusi. 

' . 
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EnneHbKasi C.H. n np. Pl-92-351 
CnnHoaasi acuMMeTpnsi KYMYJlSITHBHhlX npoTOHOB 

a p~a-Kll,HSIX n-dt ➔ p(90°)X n K-d L➔ p(90°)X 

npn40 f38/c Ha nonsipu3oaa11.11oit nettTcpneeoit MnweHn 
OmtChlBaIOTCSI pe3yJlbTaTbl H3MepeHHH CTIHHOBOH aCHMMeTpHH (aHaJ1H3H,-

,- \ . . . 
pyfow.cit CTIOCOOHOCTH) o6pa3ClBaHHSI nporo110B B peaKl..l,HSIX n-(K-) + dt ➔ 

➔ p(90°) + X npn Ha4MhHOM
1
nMnynhce 4acrnu. 40 rsB/c •. B ncCJ1enoaaHH0M 

HHTepeanc HMTIYJlbCOB (0,3+0, 7 f38/ C) H yrnOB (85°+95° B Jia~paTOpHOH 
_ CHCTCMC KOOPAHHaT) 1ic HaH].\CHO cyw.ecTBeHHblX aCHMMCTpHH B ncnycKaHHH 
npoT011on. Bcnnqn11w cnnttoewx acnMMeTpnii, -ycpen11cttHwe no yKa3aHHbfM. 

HHTCpBaJlaM, OKa3aJIHCb pan~blMH Ay = (1 ± 2)% n A:= (9,4'± 9,8)% .11.JlSI 

pcaKl..l,HH C rinoHaMH H KaOHaMn COOTBeTCT~eHHO, 'TionylteHHble pcayJihTaTbl 
cpaemrnaIOTCSI C TCOpCTHltCCKH 0)1<H]_\aeMblMH ,BCJlHltHHaMH 1-\JISI 3THX peaKl..l,HH 

. (M0].\CJlb «)KeCTK~ro coynapeHHSI napTOH0B>>, cneKTaTOpHblH MCXaHH3M o6pa30-
.~ _BaHJrn KYMYJlSITHBHblX HYKJIOHOB unp:) n c 3KCnepnMeHTaJlbHblMH naHHblMH. 

a11anornltHhIX pa6oT. · , 

Pa6oTa. BbITIOJIHeHa B Jla6opaTopnn CBepxBhlCOKHX sneprnii O11.SIH, ··· 

• Bpenp~i'HT 06t,e111111e1111oro m1cTiiTyrn ,11.i1ep11b1x HCCJ1e,1oaam11't: )].y611a 1992 · 

' 
Tiepeeon ae_TOpoB 

. ' 
Bilen'kaya S.I. ct al. • . Pl-92-351 

Spin Asymmetry of Cumulative Protons in·n-:d t ➔ p(90°)X 

and K-::d t ➔ p(90°)X Re~ctions at 40 GeV /c 

on Polarised .Deuteron Target 
Experimental· data on the spin asymmetry (analysing power, Ay) of the 

proton production inn-d t. ➔ pXandK-d t ➔ pXprocesses are presented over 

interval momenta (0.3+0.7) -GeV /c at energy of 40 GeV •• Any significant 
asymmentries for protons produced at 85+951.o. in impulse interval secondaries 
(0.3+-0.7) GeV /c were not found. Experimental ones averaged over these 

1 - ( ' • ~ ~ 

intervals appeared .to be Aj = (1 ± 2)% and Af = (9,4 ± 9,8)% for pion and 

kaon projectiles, respectively. The results were compared with theoretical 
predictions (<<hard collision of partons>>, spectator models ct al.) and other 
experimental data on this subject. · · . · · . · 

The investigation has been performed at the Particle Physics Laboratory, 
JINR.: . . : . 

. l'reprlnt or the Joint Institute rc,r Nuclear Research. Dubna 19?2. ·· 


