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BBEAEHHE 

HccneAOBaHHR B3aHMOAe~CTBH~ penRTHBHCTCKHX RAep C RApaMH npH
06peTalOT B noC.neAHHe rOAbi Bce Gonee WHPOKH~ MaCWTa6, C aKl.\eHToM 
Ha nonY4eHHH nOnHO~ HH$OpMal.\HH 0 KamAOM B3aHMOAeHCTBHH. HCnOnb
30eaHHe C 3TO~ l.\enblO MeToAHKH RAepHblX $OT03MynbcH~ HMeeT PRA 
AOCTOHHCTB, n03BonRIOlllHX nony4aTb AaHHble 0 cBol'iCTl3aX Bcex BTOPH4
HblX 3apRmeHHblx 4aCTHl.\, BogHHKalOlllHX e pe3ynbTaTe CTonKHOBeHH~ 
RAep. 

npH H3Y4eHHH HeynpyrHx B3aHMOAeHCTBH~ RAep HeOHa-22 C RApaMH 
$oTo3MynbcHH npH HMnynbce 4,1 A r3B/c 6b1nH npoaHanH3HpoBaHbI 06
lllHe XapaKTepHCT .... K.... STOp .... 4HblX 3apRmeHHblX 4aCT.... l.\ 11.2~ TpaA.... l.\HOHHO 
o6beA.... HeHHblx S w.... poK.... e KnaCCbI - S -, g - .... b-4acT.... lIbi 121, l\enblJ Ha
cToRllleH pa60Tbi RsnReTCR 60nee AeTanbHoe .... CcneAOBaH.... e B 3T.... X B3a .... 
MOAel'icTB .... RX penRT.... B.... cTCKHX OAH03apRAHblX 4aCTHl.\ c ~ > 0,75 /s-4a
CTHl.\/ - H3y4eH.... e .... MnynbcHbix cneKTpOB penRT.... BHcTCKHX npOTOHOS 
.... 7T;: -Me30HOB, pacnpeAeneH.... H 3T.... X 4acT .... l.\ no nonepe4HblM .... MnynbcaM 
PpT .P7TT • npOCTpaHCTBeHHOMY yrny BbineTa e, 6b1CTpOTe Y '" 1/21n(E+ 
+ P /E - P ), a TaKme paCCMOTpeHHe 3aBHcHMOCT .... 3T .... X xapaKTen u 
p.... CTHK OT cTeneH.... paClllenneHHR RApa-M....WeH .... H RApa-CHapRAa. 

METOAI14ECKI1E BonpOCbl 

AnR npOBeAeH.... R aHanH3a 6b1n ........cnonb30saHbI 3KCnep.... MeHTanbHble 
AaHHbie .... 3 452 3se3A. B 3T .... X 3se3Aax 6b1n .... Bbl6paHbI 1695 cneAOB OA
H03apRAHblX nHBHeSblX S-4aCT .... l.\ c yrnaM.... HaKnOHa K nnOCKOCTH $OTO
3MynbCH.... a < 5 6e3 orpaHH4eHHVI no yrny BblneTa (). BblAeneH.... e S -4ao
CTHl.\ npOSOAHnOCb no OTHOCHTenbHol'i .... OH.... 3al.\ .... H cneAos, YAOBneTBopR~
lllel'i ycnOB.... 1O gig 0 < 1,4 / go - HOH .... 3all.... R Ha cneAe npOTOHa 
C p~ =4 r3B/c, TO eCTb S M .... HHMyMe .... OHH3allHOHHblX nOTepb/. np.... Me-
HeHHe 3Toro KpHTepHR cOOTseTcTByeT BbiAeneH.... 1O 4acT .... LI C ~ >0,75 

141 
. 

AnR y4eTa SKnaAa cneAOS C yrnaMH HaKnOHa 60nbwe rpaH.... 4Horo ao 
ssOA.... nHcb reOMeTp.... 4eCK.... e nonpaBKH Wi = 7T/2arcsin (sinao/sin e j ). 

Ha sbl6paHHblX cneAax 6bln........3MepeHb/ Ben .... 4.... Hbl p~ MeTOAOM MHorOKpaT
Horo KynoHoscKoro pacceRHHR; cpeAHRR oWH6Ka oTAenbHblX .... 3MepeHHI'i 
<L\p ~> npOTOHOS .... n.... OHOB np.... 3TOM OKa3anaCb:: 1 . ilony4eHHbll'i Mac-
CHS cneAOB COAepman sce OAH03apRAHble s -4aCT.... 1Ib1, SKnlO4aA $parMeH
Tbi AApa-CHapRAa /$.A.C./ - npOTOHbI, Ael'iTpoHbI, TpHTOHbI. 

AHanH3 yrnosoro pacnpeAeneH.... A 0AH03apAAHblX s-4aCT.... l.\ BO s3a .... 
MOAev.cTB .... AX RAep yrnepoAa C RApaM .... $OT03Mynbc .... H /12C + 3M./ np .... 
HMnynbce 4,5 A r3B/c 131 nOKa3an. 4TO nOAaBnAlOlllee 60nbw .... HCTBO --' . " . '~1" n',,,, n ..... , 
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PHc.1. ArrropHTM OTAeneHHH ~.H.C. OT rr±-Me30HOB H npo

TOHoB-yqaCTHHKOB B3aHMOAeHCTBHH.
 

$parMeHTOB RApa-CHapRAa cOCpeAOT04eHO B 06naCT~ yrnoB ~cnYCKaH~R 

8 < 2,5°, c pOCTOM 8 4~cno $parMeHToB 6WCTpO y6wBaeT K rpaH~4e 

8 :::: 5°, OAHaKO Ha6moAan~cb $.R.C. c yrnaM~ 8 > 5°121. JJ.I1R BblAene
H~R $.R.C. B AaHHo~ pa60Te 6wn np~MeHeH anrop~TM /cxeMa AaHa Ha 
p~~.l/, Y4~TwBa~~~~ CBO~CTBa c~nbHO~ Konn~Ma4~~ $parMeHTOB R.C. 
~ coxpaue-ura ~Mnynbca 6n~3K~M K Ha4anbHOMY /Pf3o~' 4 f3B/c Ha 
HYKnoH B nY4KOBOM RApe/ B C04eTaH~~ c KOHKpeTHWM~ xapaKTep~CT~

KaM~ paccMaTp~BaeMo~ 4aCT~4W: yrnoM 8i , Ben~4~HO~ Pf3i ~ OW~6KO~ 

~Pf3i B ee ~3MepeH~~. 

nonY4eHHoe B pe3ynbTaTe SW4~TaH~R $parMeHTOB RApa-CHapRAa 
pacnpeaeneuae penRT~B~CTCK~X 4aCT~4-He$parMeHTOB no P f3 /cYMMap
Hbl~ cne xrp rr± -Me30HOB ~ npoTOHOB - Y4aCTH~KOB B3a~MoAe~cTB~R/ Aa
HO Ha pwc.2 cnnOWHO~ n~H~e~ /3Aecb ~ Ha p~c.4, 5, 6 OPA~HaTa 

npegcTaBneHa B OTHOC~TenbHWX eA~H~4ax/. 

AJlR paaneneuaa He$parMeHTOB ua nporoau ~ n~OHbl 6bln~ ~cnonb

30BaHW ~3BeCTHwe 3aB~C~MOCT~ ~OH~3a4~OHHWX nOTepb 3apRmeHHWX 
4aCT~4 I = g/go = f (pf3) 14/. np~ 3TOM Heo6xoA~MO OTMeT~Tb, 4TO 
np~MeHReMbl~ Kp~Tep~~ BblAeneH~R S-4aCT~4 g/go < 1, 4 npuaona r 
K çneAY~~MM ycno~~RM oT6opa cneAOB rr±-Me30HoB ~ npOTOHOB COOT
BeTCTBeHHO: Pf3rr > 120 '~3B/c ~ Pf3p> 300 H3B/c. B~AHO, 4TO 4aCTW' 
4bl c pf3 i < 800 M3B/c COCTseTCTSYIOT n~OHaM. no Kp~BbIM ~OH~3êii..1~OH-

HblX no r ep s s/s o = f (pf3 ) 4aCT~4bl B ~HTepBane cnexrpa 

2 

1,2 

PHC. 2. CYMMapHblH pf3 crrex'r'p perta'rre
--- n±,np(pn) BHCTCKHX 17± H p, yqaCTBOBaBillHX BO 
- CYMMCPHblU B3aHMOAeHCTBHH. 3arnTpHXOBaHHhlHn±,p(22Ne+3M.) 

yqacToK nOKa3WBaeT HAeHTH~H~HpOBaH
asre rrpo ronsr. I

LF
20 

0,8~. pf3 < 1,2 f3B/c MomHo pa3Aen~Tb~ 
-d Ha n~OHW, KaOHW ~ npOTOHW /T04HOCTb
~ 
Z ~3MepeH~~ ~OH~3a4~~ Ha cneAax B 3TOM 
-c1 

~HTepBane pf3 COCTaBnRna OKono 3%/~ 
10 Y4~TwBaR OTHOC~TenbHo Manw~ BWXOA 

K±-4acT~4, B AanbHe~weM paCCMOTpe
H~~ Mbl MCKmC4~n~ ~AeHT~(j)~4~poBaHHble 

KaOHW ~ npeHe6pern~ He~AeHT~(j)~4~PO

BaH.HbIM~. B oônacru cnekr pa p f3 ;:;: 
~ 1,2 f3B/c BcneACTB~e c6n~~eH~R

2,4 .3,6 
Kp~BWX ~OH~3a4~OHHWX nOTepb AnR n~opp,r3B/c 
HOB ~ npOTOHOB ~AeHT~(j)~Ka4~R 4aCT~4 

OKa3anaCb 3aTpYAH~TenbHo~. ~nR pa3AeneH~R TaK~X 4aCT~4 6wn ~c
nons aoaau ~MnynbcHbl~ cnexrp 17± -MeaOHOB B np (pn) -B3a~MoA~~CTB~RX, 

nonY4eHHbl~ AnR ycnoaaü , 6n~3K~x K Haw~M, B paõorax 15-71, 

COOTBeTCTBY~~~~ cnexrp pf3 noxaaaa Ha puc i Z nYHKT~pOM. OKa3anOCb, 
4TO BKnaA n~OHOB c pf3 > 1,2 f38/c B HeM coCTaBnReT MeHee 13%. 
YpaBHRB OCHOBHY~ 4aCTb /87%/ 3Toro cneKTpa c 3Kcnep~MeHTanbHWM 

13Mynbc~oHHbIM" pacnpeneneuaex 17± -Me30HOB no pf3 AO rpaH~4bJ pf3 < 
< 1,2 f3B/c /nno~aAb Ha p~c.2 nOA cnnowHo~ n~H~e~ 6ea 3aWTp~


xOBaHHo~ 4acT~, cooTBeTcTBy~~e~ ~AeHT~(j)~4~poBaHHbIM npoToHaM/,
 
nonY4~M B03MomHOCTb 04eH~Tb BKnaA n~oHOB ~ npOTOHOB B o6nacT~
 

pf3 ~ 1,2 f3B/c ~ npOBeCT~ ~x paaAeneH~e CTaT~CT~4eCK~. AnR Kam

AO~ 4acT~4w c AaHHWM Pf3 i onpeAenRnCR Bec, cooTBeTcTBY~~~~ OTHO

weH~~ nno~aAe~ B AaHHOM ~HTepBane pf3 nOA nYHKT~pHO~ ~ cnnowHo~
 

n~H~RM~, c KOTOpWM 4aCT~4a np~n~CbJBanaCb K rpynne n~oHoB, ~ AO
nonH~TenbHw~ AO eA~H~4w Bec, c KOTOPWM 4acT~4a OTHoc~naCb K rpyn
ne nporoaoa , Ilpu 3TOM KaK Iln~oHY", TaK ~ IlnpoToHY" np~n~cbIBan~ 

yron 8 i ' paBHbl~ yrny Ha6n~AeH~R ~CXOAHO~ -rac raua , nonaraa , 4TO 
yrnoBwe xapaKTep~CT~K~ n~OHOB ~ npOTOHOB B 3TO~ o6nacT~ pf3 OT
n~4a~TCR uecyuiec r aeaao , Yrnoeue /no 8 / pacnoezieneaaa 17±-Me30HoB 
~ p, ~AeHT~(j)~4~poBaHHblx B 06naCT~ 0,8 ~ pf3 < 1,2 f3B/c, Aan~ 

cnenyiourae cpenuue 3Ha4eHMR: <8 17 > = 24,:t2°; <8 p'> = 27~2°. no HaW~M 
o4eHKaM, Hcnonb3yeMaR npo4eAypa pa3AeneH~R He np~BeAeT K 3aMeT
HWM ~ckameH~RM yrnoBwx ~ 3HepreT~4eCK~X xapaKTep~CT~K npoTOHOB 
~ naoxos , nocxons KY r:Jp~MeHReTcR AnR BblAeneH~R - 13% n~OHOB. 

3KcnEP~MEHTAnbHWE PE3ynbTATW 

B Ta6n.1 npeACTaBneHO COOTHoweH~e B np04eHTax penRT~B~CTCK~X 

oAHo3apRAHwx 4aCTH4 B Hey~pyrMx B3a~MoAe~cTB~Rx22Ne c RApaM~ 
(j)oTo3Mynbc~~. Pa3AeneH~e (j)parMeHToB RAPa-CHapRAa -' npoToHoB, 

3 
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PHc.4. PacnpegeneHHH rr±-Me30HOB 
H rrpOTOHOB no yrny Bb~eTau 
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PHc.5. Cne.xrpsr rtorrepesnrsrx PHc.6. PacnpeAeneHHH rr±-Me30

~MnynbcoB rr±-Me30HOB H p. HOB H P no 6WCTpOTe.
 
'Ilrrorn;agH cnex'rpo n OTHOpMHpOBaHbI.
 

PHC. 3. I1MnynbcHble crrexrpsr rr±-Me30HOB 
~ H npOTOHOB AnH 452 HeyrrpyrHx CTonKHO Ae~TpOHOB, Tp~TOHOB npOBOA~nOCb c Y4eTOM Ben~4~H P~l ~ p~O TaK 
.., BeHHH 22Ne + anpa 3MynbCHH. >Ke, KaK B /3/. Ha pV1c.3-6 npencr aeneua pecnpenenenaa n~OHOB ~ npo

TOHOB no ~MnynbCY, nonepe4HOMY ~MnynbCY, yrnaM ~cnycKaH~F1 ~ 6~

CTpOTaM, koropue o6HapY>K~BaIOT cyurec r aeuaue pa3n~4~F1 AnFl 3T~X 

4aCT~4. CpeAHV1e Ben~4~Hbl, xapexrepaayouure cnexrpu , a TaK>Ke a e
Ta6nHIJ;a 1
 n~4~Hbl <Nrr/N > IcpeAHee 4~cno pO>KAeHHbIX rr±-Me30HoB Ha OA~H npop

COOTHOilleHHe B npo~eHTax penHTHBHCTCKHX 
B3a~MoAe~cTBoBaBwV1i1 npOTOH, 4aCT~L.tbl c -{3 > 0,751 AaHbl B r aõn, 2
 

rr±-Me30HOB H npOTOHOB, yqaCTBOBaBillHX BO KaK AnFl scex B3a~MoAe~cTB~~, TaK ~ AnFl rpynn C06bIT~~ c Nh S. 7 ~ 
B3aHMOAeHCTBHH, .a TaK~e ~parMeHTOB HApa

~ Nb > 7, AnFl rpynn, rAe Q = 7~10 ~ Q = O~2. Nh - 4V1cno c~nbHO
CHapHAa npOTOHOB, AeHTpOHOB, TpHTOHOB 

~OH~3~pylOU\~X 4aCTV14, ~cnyU\eHH~X F1APOM-M~weHblO, Q - Ben~4~Ha CYM
MapHoro 3apFlAa $parMeHTOB F1Apa~CHapFlAa B C06~T~~. C06~T~F1 

~parMeHTW HApa-cHapHga 1\11,: c N h S, 7 COOTseTCTBYIOT B3a~MoAe~CTB~F1M Ha ner rorx F1Apax coroexyns+ ptt" -Me30HbI 
C~~ H, C, N, O V1 nep~CI>ep~4eCK~M B3a~MoAe~CTB~F1M Ha TFI>Ken~X F1Ap d jJi pax Ag ~ Br, a c N h > 7 - ua TFI>KenblX F1Apax. C06bIT~F1 c Q =- 7~ 10


I
 
COOTBeTCTSYIOT nep~(j)ep~4ecK~M B3a~MoAe~CTB~F1M, a c Q = O~2 

50 ± 2 31,7±2 12 ± 4,8 ± I ,5 ± 0,4 ueurpans usu«, 

4
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BblBOAbl 

1. PacnpeAeneHH~ pen~THBHCTCKHX nHOHOB H npOTOHOB no yrny HC
nYCKaHH~, HMnynbCY, nonepe4HOMY HMnynbCY H 6~CTpOTaM 06HapY*H
BalOT cyutec r eeuuue pasnH4HR An~ 3THX 4aCTHIl. 

2. no pesynbTaTaM, npeACTaBneHH~M B Ta6n.2,BHAHO, 4TO c YMeHb
weHHeM reOMeTpH4eCKoro CTanKHBalOU\HXC~ H BospaCTanepeKp~TH~	 ~Aep 

HHeM ponH nepH$epH4eCKHX BsaHMOAe~CTBH~, a TaK*e npH nepexoAe 
OT	 cTonKHoBeHH~ c T~*eno~ K CTOIlKHOBeHH~M c nerKo~ KOMnoHeHTo~ 

3MynbcHH Ha6nlOAalOTc~ cneAYIOU\He o6U\He CBo~cTBa paccMaTpHBéeM~x 

B paõore 7T ± -MeSOHOB H P : 
"tr, ai cpeAHHe HMnynbc~ 4aCTHll HeSHa4HTenbHO BospaCTalOT; 
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PYKonll1Cb nocTynHna B II1SAaTenbcKII1~ OTAen 

61	 Ha6nlOAaeTc~ YCHnHe KonnHMallHH 4aCTHI..l; 
BI	 BospaCTalOT cpeAHHe 6~CTPOT~ 4aCTHIl; 
ri YMeHbwalOTCfl BenH4HHW cpeAHHX nonepe4HWX HMnynbcoB 4aCTHIl, 

4TO CB~3aHO c YCHneHHeM HX KonnHMaIlHH; 
AI Ha6nlOAaeTc~ YMeHbweHHe cpenuero 4Hcna pO>KAeHHblx 7T± -Meso

HOB Ha OAHH npo rou - N7T IN p 
3. Ha6nlOAaeTc~ 6nHSOCTb cpeAHHX HMnynbcoB nHOHOB B lleHTpanb

HWX tTonKHOBeHH~X 1 22 Ne + 3M.I H B 3neMeHTapHOM aKTe np~n), 

B TO BpeM~ KaK B nepH$epH4eCKHX BsaHMOAe~CTBH~X cpeAHHe HMnynb
CW nHOHOB HeCKonbKO Bwwe. ~ llenOM cpeAHH~ HMnynbc nHOHOB npH 
nepexone OT np(pn) - K 122 Ne + 3M.I-BsaHMoAe~cTBH~M npaKTH'4ecKH 
He HSMeH~eTC~. 

ABTOPbl aupexaor õnaronapuocr s K.A. Toncroay aa nOCTaHOBKY 
saAa4H, cTHMynHpoBaHHe pa6oT~ H Y4aCTHe S o6cY>KAeHHRX, a TaK>Ke 
na60paHTaM, npHH~BWHM Y4aCTHe B HSMepeHH~X. 
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HET ~H IIPOEE~OB B BAlliEH EHE~HOTEKE? 

Bbl MaliCeTe noJtyqHTb no noqTe nepeqHcJteHHble Hl!lKe KHIIrH, 

eCJIII OHH He 6biJIH 33K333Hbl paHee. 
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H3naTenbCKHH OTnen 06oenHHeHHOro HHCTHTYTa HnepHbiX HCCnenoaaHHP 

llia6paTOBa r .C • H p;p • . 
CneKTPbi peJI.IITHBHCTCKHX 1f±-Me30HOB H npoTOHOB 
B HeynpyrHX B3aHMOp;eHCTBH.IIX .R:p;ep 22Ne C .Rp;paMH 
~T03MYJibCHH DPH HMDYJibCe 4,1 r3B/c Ha HyKJIOH 

P1-86-303 

PeJI.IITHBHCTCKHe Op;H03ap.Rp;Hble qaCTH~, HC~eHHhle B HeynpyrHX 
CTOJIKHOBeHH.IIX Z2Ne C .llp;paMH $oT03MYJibCHH npH HMnYJibCe 
4,1 r3B/c, pa3p;eJieHbl Ha n±-Me30Hhl; npbTOHbi, HCDhlTaBIIIHe B3aHMO
p;eHCTBHe, H cneKTaTOPhl .R:p;pa-cHap.Rp;a - npOTOHbi, p;eHTPOHhl, TPHTO 
Hbl, I!onyqeHbl COOTHOmeHH.II BbiXO,ll;OB 7T±-Me90HOB H npOTOHOB - yqacT
HHKOB B3aHMop;eHCTBHH, cneKTPbl HMDYJibCOB, 6hlCTpOT H yrJIOB Bbi
JieTa, IIpoaHanH3HpoBaHhl cpep;HHe xapaKTepHCTHKH cneKTPOB qacTH~ 
B rpynnax co6hlTHH c pa3HOH cTeneHbiD pac~enJieHH.II .Rp;pa-MHmeHH 

u.- - + H .Rp;pa-CHap.Rp;a. c~uYJibCHbiH cneKTP w--Me30HOB CpaBHHBaeTC.II CO 
cneKTPOM n±-Me30HOB B HeHTPOH-npOTOHHbiX B3aHMOp;eHCTBH.IIXo 

Pa6oTa BbinOJIHeHa B na6opaTOpHH BhlCOKHX 3HeprHH OIDIH. 

Coo6Ulelllle 06l.e,!U1HeHHoro HHCTHTyra Jl)lepHbiX uccnenosaHuii. ,Ily6Ha 1986 

IIepeBop; O.C.BnHorpap;oBoH 

Shabratova G.S. et al. P1-86-303 
Spectra of Relativistic n±-Mesons and p 
in Inelastic 22Ne Interactions with Photoemulsion 
Nuclei at 4,1 GeV/c per Nucleon 

Momentum, emission angle, transverse momentum and rapidity 
spectra and their average characteristics of relativistic 
n±-mesons and participant protons in collisions of 22Ne nuclei 
with nuclear emulsion at P0=4.1 GeV/c per nucleon are obtained 
The same values have been obtained for events with different 
degree of disintegration of a target-nucleus and a projectile. 
The ,spectrum of 7T± is compared with a similar one for nucle
on-nucleon interactions. The yield of relativistic n±- parti-
- ' cipant protons and p, d, t - spectators is obtained as well. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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