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0THOCHTeJibHbie 

HHTeHCHBHOCTH HCTIYCKBHH~ qaCTHU 



1 . BBEAEHI1E 

B Haw~x npe*H~x coo6~eH~Rx 11 • 21 M~ np~BOAMn~ peaynbTaT~ ~c
cneAoBaH~R 3HepreT~4eCK~x ~ ~MnynbcH~x cneKTPOB ~ yrnoewx pac
npeAeneH~i:l 116~CTpbiX 11 npOTOHOB C K~HeT~4eCK~M~ 3Hepr~RM~ OT 20 
AD 400 M3B, ~cny~eHH~x B cTonKHoeeH~Rx n~oH-KceHoH np~ ~Mnynb
ce 3,5 r36/c. 6wno 06Hapy*eHO, 4TO: a/ pacnpeAeneH~R npOTOHOB 
no K~HeT~4ecK~M 3Hepr~RM ~ nonepe4H~M ~MnynbcaM no4T~ Heaae~

c~M~ OT KpaTHOCT~ ~cny~eHH~X npOTOHOBi cpeAHRfi ~~~eT~4eCKaR 
:,;;.:.~;-~;~ ~;.:=.:-:-::::::::: :~-;:'5-:- ~~-:-··~~TC? r: lA" w~"'\.::.TI-InrThll'l, 1 · f)/ vrnORhiP 

pacnpeAeneH~R ~ccneAyeMbiX npOTOHOB HaXOARTCR B A~ana3oHe yrnoB 
oT 0° AD 180°; ¢opMa yrnoeoro pacnpeAeneH~R 6wcTp~x npoTOHOB 
npaKT~4eCK~ He aaB~C~T OT KpaTHOCT~ ~cnycKaH~R npOTOHOB/ 2/. 
AaHHaR pa6oTa noceR~eHa ~ccneAOBaH~~ ~HTeHc~BHocTei:l ~cnycKa
H~R npoTOHOB ~ PD*AeH~R 4aCT~~. B OCHOBHOM n~OHOB, ~ COOTHOWe
H~R 3T~X npo~eCCOB. 

B Ka4ecTee Mep~ ~HTeHc~BHOCT~ ~cnycKaH~R ~n~ PD*AeH~R 4acT~~ 
B ~ccneAyeMbiX CTOnKHOBeH~AX np~H~MaeM KpaTHOCTb 3M~CC~~ ~n~ CO
OTBeTCTBeHHO PD*AeH~A 4aCT~~; AnR npoTOHOB 3TO KpaTHOCTb ~cnyc
KaHMA npoTOHOB np, AnA n~oHoB 3TO KpaTHOCTb PD*AeH~A n~oHoB nrr, 
AnR aapR*eHHWX npOAYKTOB peaK~~~ B006~e - 3TO KpaTHOCTb 3M~CC~~ 
3apA*eHHWX 4aCT~~ nch• 

... , 

2. 3KCnEPI1MEHT 

YcnoB~A 3Kcnep~MeHTa ocTa~TcR TeM~ *e, 4To a ~~T~poeaHHoi:l 
Y*e SAeCb pa6oTe/l/. 
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3. 3KCnEP~MEHTAnbH~E AAHH~E 

OcHOBH~e cseAeHHH o6 HHTeHCHBHOCTHX HcnycKaHHH 4aCTH4, no
ny4eHH~e HaMH Ha on~Te, npHBeAeH~ s Ta6n.1-2 H noKa3aH~ Ha 
PHC. 1-10; Ha pHc. 11 npeACTaeneHo yrnoeoe pacnpeAeneHHe pom
AeHHbtX m10HOB. 

Ta6mu~a I 

PacnpegeneHHe Nev CTonKHOBeHHA nHoH-KCeHOH npH 3,5 f3B/c 

no l.!HCny llch HCnyt:qeHHbiX 3apHJKeHHbiX l.JaCTHI.t; H 3aBHCHMOCTH 

CpegHHX 3Hal.!eHHH KpaTHOCTeA HCnycKaHHfl pa3HbiX npogyKTOB 

peaKI.t;HH OT llch" :<n p > -cpegHHH KpaTHOCTb npOTOHOB, 

<npi ~> - cpegHHH KpaTHOCTh nHOHOB mo6oro 3apaga, <npio>
CpegHHH KpaTHOCTb HefrTpanbHbiX nHOHOB, <n

0 
> - cpegHHH 

KpaTHOCTb HeATpanbHbiX 3Be3g, <nyo> - cpegHHH KpaTHOCTb 

yo- l.!aCTHI.t;, <ngam> - CpegHHH KpaTHOCTh raMMa-KBaHTOB. 

0 72+ 8 0 1.56+0.10 1.55+0.09 0.13+0.04 0.11+0.03 
1 

2 

3 

+ + + + + + 444_21 0.14_0.01 1.74 0.05 0.88 0.05 0.08 0.02 0.05 0.01 
+ + + 6+ + 6+ 723 27 0.50 0.02 2.52 0.04 1.0 0.04 0.14 0.02 o.o 0.01 
+ + + + + + 934 30 1.oo o.o3 2.99 o.o4 1.03 o.o3 0.13 o.o1 o.o5 o.o1 
+ + + + + 6+ 4 879 30 1.71 0.04 3.19 0.04 0.97 0.03 0.14 0.01 o.o 0.01 

5 774+28 2.65+0.04 3-34+0.05 1.03+0.03 0.12+0.01 0.05+0.01 
6 615+25 3.56+0.05 3·30+0.06 0.91+0.04 0.13+0.02 0.04+0.01 

6 + 6+ + 6 + + 6+ 7 29 25 4.5 0.05 3.24 o.o 0.87 0.04 0.12 0.02 o.o 0.01 
+ + + ·+ + + 8 459 21 5-44 0.07 3.24 0.07 0.75 0.04 0.10 0.01 0.04 0.01 
+ 6 + + + + + 9 357 19 .50 0.07 3.12 0.07 0.70 0.04 0.10 0.02 0.02 0.01 
+ + 88+ + + + 10 198 14 7.58 0.10 2. 0.11 0.53 0.05 0.05 0.02 0.02 0.01 

11 118+11 8.56+0.14 2.81+0.14 0.44+0.06 0.10+0.03 0.02+0.01 
•) + ·+ + + + + . 12 61 810.26 0.20 2.66 0.16 0.39 0.06 0.14 0.05 0.01 0.01 

13 21+ 4 - - - - -

14 12+ 3 
15 2+ 
16 1+ 

llil17 2+ 
lll. 0 6301 2.91 2.97 0.92 0.12 0.05 

2 

2.83+0.20 
1.67+0.09 

+ 1.97 0.07 
1.93+0.06 
1.81+0.06 
1.90+0.06 
1.67+0.07 

+ 1.59 0.07 
+ 1.)7 _0.07 

1.29+0.08 
+ 0.92_0.09 

o.8o+o.11 
0.68+0.11 

~ 
z 
~ 

"' z 
0.1 

Ta6nHr.t;a 2 

PacnpegeneHHe Nev cTonKHOBeHHH nHoH-KCeHOH npH 3,5 f3B/c 

no l.!Hcny Up HCnyt:qeHHbiX 6biCTpb!X npOTOHOB C KHHeTHl.!eCKHMH 

3HeprHHMH oT 20 go 400 M3B H 3aBHCHMOCTH cpegHHX 3Hal.!e

HHA KpaTHOCTeH HCnycKaHHH pa3nHl.!HbiX ilPOAYKTOB peaKI.t;HH 

OT Up• 0603Hal.!eHHH TaKHe JKe, KaK B Ta6n.J. 

0 1309+36 2.93+0.04 0.86+0.03 0.10+0.01 0.04+0.01 
1120+33 3.11+0.04 0.98+0.03 0.13+0.01 o.o6+o.o1 

+ + + + + 2 902 30 3.27 o.o5 1.02 o.o3 o.13 o.o1 o.o5 o.o1 
3 731+27 3.22+0.05 1.02+0.04 0.17+0.01 0.06+0.01 

+ + + + + 4 598 24 3.07 0.05 0.92 0.04 0.11 0.01 0.06 0.01 
+ + + + + 5 538_23 3.01_0.05 0.95_0.04 0.13_0.02 0.05 0.01 
+ 6+ 6 6+ + + 6 417 20 2.7 o.o o.8 o.o5 0.11 o.o2 o.o4 o.o1 
+ 6 + + + + 7 270 1 2.55 0.08 0.81 0.05 0.09 0.02 0.04 0.01 
+ + 6 + + + 8 200 14 2.18 0.08 o. 7 0.05 0.11 0.03 0.0) 0.01 

•) + + + + + 9 99 9 1.74 0.07 0.53 0.05 0.12 0.0) 0.01 0.01 
10 59+ 8 - - - -

11 36+ 6 

12 9~ 3 
13 9T J 
14 2+ 
15 ,+ 
16 1+ 

1\ 0 6301 2.97 0.92 0.12 0.05 
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PHc.l. PacnpegeneHHe cnyl.!aeB 

CTOnKHOBeHHfl nHoH-KCeHOH npH 

HMnynoce 3,5 f3B/c no KpaTHoc

THM HCnycKaHHH 3apHJKeHHbiX l.!ac

THI.t; nch. Yl.!HTblBanHCh J1HWh Ta

KHe 3apHJKeHHble l.!aCTHI.t;bl, KOTO

pble ocTaBnHnH B KaMepe cnegbl 

gnHHoA He MeHbme 5 MM. Ne/INev 
l.!aCTOTbl cnyl.!aeB C gaHHOH KpaT

HOCTbiO llch• 
15 20 

"Tl..ch 
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Puc.3. PacnpeAeneHHe cny~aeB 

CTOnKHOBeHHH nHOH-KCeHOH npH 

HMnynbce 3,5 r3B/c no KpaTHoc-

CTOnKHOBeHHH nHoH-KCeHOH npH 

HMnynbce 3,5 f3B/c no KpaTHoc
THM HCilYCKaHHH 6blcTpbiX npOTOHOB THH pOJKAeHHH nHOHOB D ';_ mo6or·o 

TT-
Dp 

1 
T.e. npoToHoB c KHHeTH~ec-· 3neKTPH~ecKoro 3aPHAa. N/IN-

K.HMH 3HepnmMH OT 20 AO 400 M3B. ~aCTOTbJ nonaAaHHH 
0 

co6bJTHH c AaH

Nev/ lNev - ~acTOTbl cny~aeB AaH- HOH KPaTHOCTbJO n 77 ±. 
HOH KpaTHOCTH n 

0.2 

0.1 
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~-+Xe 

.LN- 6301 

(n +)=2.97 
'JT;; 

1".m .s. = 1.39 

• I I I I I I I I I 

5 I 0 15 

Puc.4. 3aBHCHMOCTb cpeAHen KpaT

HOCTH <np > HCnycKaHHH 6bJCTpblX 

npOTOHOB C KHHeTH~eCKHMH 3Hep

rHHMH OT 20 AO 400 M3B OT ~HCJia 

Dch HCnyll\eHHbiX 3apH:lKeHHbiX ~ac

THU B CTOJIKHOBeHHHX ilHOH-KCeHOH 

npH HMnyJibCe 3,5 r3B/c. 

Puc.5. 3aBHCHMOCTb cpeAHen KpaT

HOCTH <n77~> POJKAeHHH ilHOHOB H 
HOpMHpOBaHHOH AHCnepCHH 3TOH 

+ 
KpaTHOCTH Dl< Orr£> oT KpaTHOCTH 

Dch HCnycKaHHH 3-apH:lKeHHbiX ~ac

THU B CTOJIKHOBeHllHX nHOH-KCeHOH 

npH HMilYJibCe 3,5 f3B/c. 

v 

5 

Puc.6. 3asucHMOCTH cpeAHen KpaT

HOCTH <n 77~> POJKAeHHH nHOHOB H 

HOPMHPOBaHHOH AHCnepcHH 3TOH 

KpaTHOCTH Dl<n,.~> oT KpaTHOCTH 

Dp HCnycKaHHH 6bJCTpbiX npOTOHOB 

C KHHeTH~eCKHMH 3HeprHHMH OT 20 

AO 400 M3B B CTOJIKHOBenuax nu

on-Kcenon npu HMnyJibCe 3,5 r3B/c. 

4 

3 •• + + + .LN -6301 • 
+ + 

2 

0 
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np 
I I I I I I / D ,[1 I I I I I I I I I 

\' L""i/t + 0.5 •••••••• 
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Puc.7. 3aBHCHMOCTH cpeAHen KpaT

HOCTH <np > HCnycKaHHH 6bJCTpbiX 

npOTOHOB C KHHeTH~eCKHMH 3Hep

rHHMH OT 20 AO 400 M3B OT KpaT

HOCTH POJKAeHHH nHOHOB n
77
f B 

CTOJIKHOBeHHHX nHoH-KCeHOH npH 

HMnyJibCe 3,5 f3B/c. 

0 0 s 10 
~r 
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PHc.8. 3aBHCHMOCTH cpeAHeH KpaT-PHc.9. 3aBHCHMOCTb cpeAHeil KpaT
HOCTH <n 

0
> poJK,ll;eHHH HeHTpaJib- HOCTH <~o > poJK,ll;eHHH HeilTpaJib-

TT " o HblX nHOHOB H AHCnepCHH 3TOH Hh!X llHOHOB OT KpaTHOCTH ll 17 ± poJK-
KpaTHOCTH D/ <n

170
> oT KpaTHOCTH AeHHH nHOHOB mo6oro 3aPHAa B 

HCllYCKaHHH 3apHJKeHHblX '!aCTHL\ CTOJIKHOBeHHHX riHOH-KCeHOH npH 

nch B CTOJIKHOBeHHHX llHOH-Kce- HMITYJibCe 3,5 f3B/c. 
HOH rrpH HMllYJibCe 3,5 f3B/c. 

••••••• • • 
0 u_l I I I 
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+ •••• + 
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PHc.IO. 3aBHCHMOCTH coenHeil 

KpaTHOCTH <np> HCITYCKaHHH 6blcT
pb1X rrpOTOHOB C KHHeTH'!eCKHMH 

~ 3HeprHHMH OT 20 AO 400 M3B H 
HOpMHpOBaHHOll AHCrrepCHH 3THX 
KpaTHOCTei'l D/ <n > oT KpaTHOCTH 
ll 0 pOJK,ll;eHHH Hed'TpaJibHblX ITHOHOB 

TT 
B CTOJIKHOBeHHHX ITHOH-KCeHOH ITPH 

HMITYJibCe 3,5 f3B/c. 
0.4 ,--,-,--,-,--,-,--,-.,--,-,--,---,-,---,-r-r-1 
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OJ 

0.2 
oo L L__L____.j___J.____L~_j 

, O 0 I 2 } 4 5 n.. 0 I 2 } 4 5 '\.• 

0.1 

PHc.ll. PacrrpeAeJieHHe KOCHHy- ~ 
C QB yr Jia HCITY CK aHHfl ITHOH OB 8 TT ~ Q Q b:=::Cw:::;:;:;:J:O~LL-'-LL.l-J___.j+ I 
B CTOJIKHOBeHHJIX llHOH-KCeHOH ITPH -1 

cos8 ± HMllYJibce 3,5 f3B/c. ~o 
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4. PE3YnbTATbl 

H3 pacnpeAeneH~~. noKa3aHHhiX Ha p~c.1-10 

~ 2/, MO~HO 3aKD~4~Tb 1 4TO 
/cM.TaK~e Ta6n. 1-

10 KpaTHOCT~ nch Hcny~eHHhiX aapR~eHHhiX 4acT~4 HaXOARTCR 8 

~HTep8ane OT 0 AO 17 /p~c.1/; HanOMH~M, 4TO Hcny~eHHble $parMeH

Tbl RApa-MHWeH~ He Y4~Tb18aD~Cbo 

2 . PacnpeAeneH~e cny4ae8 CTODKHOBeH~R no KpaTHOCTRM np ~cny

~eHHbiX 6biCTpbiX npoTOH08 C K~HeT~4eCK~M~ 3Hepr~RM~ OT 20 AO 
400 M3B - nna8Hoe; 3Ha4eH~R KpaTHOCTe~ n ne~aT 8 A~anaaoHe oT 

p 
0 AO 15 /p~c.2/. 

3. KpaTHOCT~ n17~ po~AeH~R n~OH08 n~6oro 3neKTP~4ecKoro aa
PRAa HaXOARTCR 8 ~HTep8ane OT 0 AO 8; MaKC~MyM B pacnpeAeneH~~ 
N I lN Ha6mJAaeTCR np~ n77~ = 3, np~ 3Ha4eH~~ n

77 
~ = 0 ~MeeTCR oKo

no 13% co6hiT~~ /p~c.3/. 

4. HMeeTCR OAH03Ha4HaR aas~c~MOCTb cpeAHe~ KpaTHOCT~ ~cnyc

KaH~R npOTOHOB <np> OT KpaTHOCT~ ~CnycKaH~R 3apR~eHHbiX 4aCT~4 

nch /p~c.4/. 

5. CpeAHRR KpaTHOCTb n~oHos <n ~> pacTeT MeAneHHO ~ perynRp
Ho C pOCTOM KpaTHOCT~ ~CnyCKaH~R gbic-rpbiX npOTOHOB U np~ pOCTe 

... '"' "' .... p 
.:;~,u-...:..Jn''"' u v, v HV L-, a ~a 1 t;M nct"1v1nan \,.. u - .J ~t:::l YJIH~Hu 

g " p " naAaeT C p CTOM 3Ha4eH~~ Up; 8eD~4~Ha HOpM~posaHHO~ A~Cnepc~~ 
Dl<n °> cna6o aas~c~T oT n a npeAenax 0 < n ~ 8 /p~c o 6/ o 

TT± p p 

6. B aas~c~MOCT~ cpeAHe~ KpaTHOCT~ ~cnycKaH~R 6biCTpblx npo

TOHOB <np> OT KpaTHOCT~ pO~AeH~R n~OH08 ll 17 ~ pe3KO 8b1AenReTCR 
3Ha4eH~e <n > np~ n ~' = Oo, oHo npeshlwaeT ocTanbHble 3Ha4eH~R 6o-P TT-
nee 4eM ABYKPaTHO /ne8aR 4aCTb p~c.7/. 

7. PacnpeAeneH~R co6biT~~ cTonKH08eHio1R c KpaTHOCTRM~ po~Ae

Hio1R n~OH08 ll ~ = 0 ~ n ~ = 1 no KpaTHOCTRM lo1Cny~eHHbiX npOTOHOB 
TT- TT-

ll pe3KO OTn~4a~TCR Me~AY C06o~ lo1 OTDio14Hbl OT TaK~X pacnpeAene-
H~~ 8 Ha6opax C06biT~~ C KpaTHOCTRM~ pO~AeH~R n~OHOB ll17 ~ 2 2, 
KOTOphle n04Tio1 OA~HaK08bl /npaBaR CTOpOHa plo1c.7/. 

8. Cy~eCT8yer OAH03Ha4HaR aas~c~MOCTb cpeAHe~ KpaTHOCTio1 
<n

17
o> PO*AeHio1R HeATpanbHblX n~OHOB OT KpaTHOCTio1 PO*AeH~R n~OH08 

n ~ n~6oro 3neKTp~4ecKoro aapRAa /plo1c.9/. 
TT-

9. HHTeHCio1BHOCTb ~cnycKaH~R 6blcTphlx npoToHos, ~3MepReMaR 
cpeAHeA KpaTHOCTb~ ~cnycKaH~R npOTOHOB <np>, perynRpHO naAaeT 
C pOCTOM KpaTHOCTio1 lo1Cny~eHHbiX He~TpanbHbiX nlo10H08 UTTo Ha4~HaR 

c n
170 

= 0 /plo1co10/. 
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1 Q. 3aMeTHOe KOIIH4eCTBO pO>KAeHHbiX nHOHOB BbiileTaeT B 3aAHIOIO 
nOIIYC~epy /pHc.11/. 
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OHH~, P1-83-237, Ay6Ha, 1983. 2. CTpyrailbCKHH 3. H AP· 
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PyKonHcb nocTynHila e H3AaTeilbCKHH OTAeii 
19 aerycTa 1983 roAa 

CTpyranbCK~H 3. ~ AP· Pl-83-564 
3Kcnep~MeHTaflbH~e ~CCfleAOBaH~~ CTOflKHOBeH~H n~OH-KCeHOH 

np~ 3,5 r3B/c. 0THOC~TeflbH~e ~HTeHC~BHOCT~ ~cnycKaH~~ 4aCT~~ 

npoBeAeH~ 3KCnep~MeHTaflbH~e ~ccneAOBaH~~ OTHOC~TeflbH~X ~HTeHC~BHOCTeH 

~cnycKaH~~ 4aCT~~ B CTOflKHOBeH~~X n~oH-KCeHOH np~ 3,5 r3B/c.06Hapy~eHO, 4TO: 
1/ KpaTHOCTb ~cnyCKaH~~ aap~~eHH~X 4aCT~~ ne~~T B ~HTepaane OT 0 AO 17; 
2/ KpaTHOCTb po~AeH~~ n~oHoB n~6oro 3neKTP~4ecKoro aap~Aa np~H~MaeT 3Ha4e
H~~ OT 0 AO 8, MaKC~MyM KpaTHOCT~ HaXOA~TC~ np~ 3; 3/ B 3aB~C~MOCT~ CpeAHe~ 
KpaTHOCT~ ~CnycKaH~~ npoTOHOB OT KpaTHOCT~ pO~AeHH~X n~OHOB pe3KO B~Aen~eTC~ 
3Ha4eH~e np~ KpaTHOCT~ n~OHOB, paBHO~ 0, OHO npea~waeT OCTaflbH~e 3Ha4eH~~ 
6onee 4eM a ABa paaa. 

Pa6oTa a~nonHeHa a fla6opaTop~~ e~coK~x 3Hepr~~ OH~H. 

Stugalski Z. et al. ?1-83-546 
Experimental Study of the Pion-Xenon Nucleus Collis ions 
at 3.5 GeV/c. Relative Intensities of the Particle Emission 

Experimental investigations of the relative intensities of the particle 
emmission in pion-xenon nucleus collisions at 3.5 GeV/c are perfoemed. It is 
obtained that: 1/ the charged multipicity changes from 0 to 17; 2/ the mul
tiplicity of pion production of any electric charge changes from 0 to 8, 
the maximum of the multiplicty is 3; 3/ the pion multiplicity value 0 is 
distinguished markedly In the multiplicity distribution; the intensity of 
the proton emission corresponding to this value is more than two times 
larger than the intensity at other values. 

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

Communication of the Joint Institute for Nuclear Research. Oubna 1983 

nepe&OA O.C.BHHOrpaAOBO~ 


