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1. BBEIlEHH E 

B AaHHoH pa60Te n peAcTaBneH~ pe 3ynb TaT~ ~ccneAoBaH~~ 3 He p­
r eT~4eC K~X ~ ~MnynbcH~x cneKTpOB 6~CT P~X npOTOHOB , C KMHeT~ ­

4eCKHMH 3HeprHAM~ 60nbwe 20 M3B, HcnycKaeM~X B CTonKHOBeHH~X 
nHOH-KceHOH n p~ HMnynbce 3. 5 r3 B/c. 3 T~ HccneAOBaH~A 6~n~ npeA­
npHH~T~ c ~enb~ nony~eHH~ cBeAeHH~ 0 CB~3H Ha6n~AaeMo~ 3MHCCHH 
n pOTOHOS C np04eCCOM po~eHH~ ~aCTH4 . AKTHBHO H3y~anHcb cny~aH 
C TonKHOBeHH~ nHOH - Kc eHOH, COnpOBO*AaeM~e HHTeHCHBH~M HcnYCKaHH­
eM 6b1CTPblX HYKnoHoB 6ea pO)l(AeHHR 4aCT H4. nony~eHHble ~ ony6n HKo ­
BaHHble 1 1·31 peaynbTaTbi noaBon~IOT c Aen aT b BbiBOA 0 He3aB~CHMOCTH 
np04eccoB 3M Io1C CHIo1 n pOTOHOS H pO>K.QeHHR 4aCTH4 14.5 / . OAHaKO Heo6­
XOAHMO AanbHe~wee nOATBep~AeHHe 3T o ro ~aKTa. KpOMe Toro, H H~OP­
Ma4H~ 3KcnepHMeHTanbHoro xapaKTepa 06 HcnYCKaHHH npOTOHOS HY ~Ha 

AnR pa3pa60TKH Me TOAa Hcnonb30BaHH~ AAPa-MHweHH B Kd4eCTee A~ ­
TeKTopa B ¢H3HKe BblCOKJ.1 X 3HeprHC1 / 5-6 / . nonY4eHHble B HacToAU4e~1 
pa60Te 3KcnepMMeHTanbHble AaHHble none3 HbI TaKH<e An~ KonH4eCTBeH­
Hor o aHan H3a np04ecca HcnYCKaHH~ HYKnoHoB,conpoBo)l(Aa~Hx CTOIlK­
HOB eHHe aAPOH-AAPO / 5 / . 

2. 3KCn EP HHEHT 

H cnonb30BaHH~e e HaCTO~U4eM HCCIleAOBaHH~ c n Y4aH c TonKHoBeHH~ 
aAPOH- ~APO 5 b1IlH 3aperHc TpHpo Ba HbI B 1 80 - nHT PoBo~ Kc eHoHoBoH ny­
a bl P b KoBO~ KaMe pe 181 paaMe pa MH 103 x 44 x 40 eM 3, Bea MarHHTHI 0 
non~. 

2. 1 . nY40K H 06nY4eH He 

KaMepa 06n Y4ana cb B n y4 Ke OTp H4a TenbHO 3 ap~H<eHHblX nHOHOB 
e HMnynb cOM 3,5 r aB/e. 4epe 3 YTOH4eHHYlO 4aCTb nepeAHe~ CTeHKH 
KaMepbl pa 3Me po M 11 x 22 MM2, pacnono~eH HYIO no ~eHTpy KaMepbl 
nepneHAH Kyn ApHo K ee OC H BAonb An~ HbI, snYCKanOCb He 60nee n~T~ 
nHOHOB 3a 4HKn . TaKHe ycnOB H~ 06nY4eHHR n pH HccneAOBaHHAX C no ­
M~b~ AaHHo~ KaMep~ n03Bon~~T XOpOWO BocnpOH3BeCTH npOCTpaHeTseH­
Hy~ KapTHHY c06~TH~. 

2 .2 . npOCMOTP CHHMKOB H HaMepeHH~ 

B XOA e ABYKpaTHo r o npOCMOTP~ KaMepH~X CHH MK OB oTBHpan Hc b cny­
4a H B3aHMoAeHcTBH ~ nH OH- Kc eHOH, KOTop~e Ha6n~AanHc b S ~eHTpanbHOM 
o6 DeMe Ka Me pbl 3aAaHHoro pa 3Mepa , onpeAen~eMoro e03MO~HOCT b ~ 
HHAe HTH¢lHL.\HpOBa HH~ BTOP&.1 4 HblX 4aC TH Lt C Aoe TaT04HO BbICOKO~ a ¢ ­
~e KTHBHoC TblO. ECIlH npAMonH H e~ Hbl~ cneA nepB &.14 HOr O nHOHa pe 3 KO 
OT KIlOHRn CR Ha yr on He MeH bwe 2° H~~-Dep~XQAHD B n Y40K paC XOAA­
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~HXCR TpeKOB , HflH *e OKaH4HBanCR B KaMepe , TO 3TOT CnY4aH pac­
CMa TpHBanCR KaK CTOflKHOBeHHe n~OHa C RAPOM aTOMa KCeHOHa, 6ea 
COnpOBOmAe HHR HflH B c onpOBO*AeHHH BTOPH4H~X 4aCTH~. 3$¢eKT HB­
HOCTb o6Ha p y*eHHA CnY4aeB CTon KHOBeHHR n HOH-KCeHOH, 3aperHCTpH­
pOB a HH~X B KaMepe, COC TaBHna 99, 5%. 

STopH4H~e HeHTpanbH~e nHOH~ n~60H KHHeT H4eCKOH 3HeprHH, BKn~ ­

4aA HyneBY~, perHcTpH py~T C R B KceHOHOBOH nY3 ~PbKOBOH KaMepe 
no xopowo Ha6n~AaeM~M cneAaM 3neKTpOHHo-n03HTpOHH~X nap KOHBe p ­
CHH H no 3ne KT pOHHO-~OTOHH~M nHBHRM OT raMMa - KBaHTOB , nORBnR~­

~HXCR npH pacnaAax HeHTpanbH~x nHOHOB. 
HHHHManbHaR 3HeprHR raMMa- KBaHTOB, o6HapY*HBaeM~x C nOCTORH­

HO H 3¢¢eKTHBHOCTb~, COCTaBn ReT OKono 5 HaS . nono*H TenbHo 3apR*eH­
H~e nHOH~ , OCTaHOBHBWHeCR a KaMepe , HAeHTH$H~HpoBanHcb no x a­
paKTepHoH nocneAOBaTeflbHOCTH cneAOB, OCTa BnReM~X npOAYKTaMH 
pacnaAa. 

CneA~ 3apR*eHH~X 4aCTHU AnHHoH 60flbwe 5 MM XopOWO Ha6n~AaeM~ 
B KaMepe H o6HapY*HBa~TcR C 3$¢eKTHBHOCTb~ 6nH3KoH 100%. 3TOH 
MHHHManbHo~ AnHHe cooTBeTc T BY~T KHHeTH4eC KHe 3HeprHH per HC TpH ­

pyeM~x npOTOHOB, COCTaBnR~~He npHMepHO 20 Ha S , H 3apR*eHH~X nHO­
HOB, COC TaBnR~~He npHMepHO 10 MaS . Ha6n~AaeM~ H cneA~ MeH bweH 
AnHH~, OAHaKO 3$$eKTHBHoCTb Ha6n~AeHHR B Ta KOM cnY4ae He 6~na 
nOCTORHHOH . 

npOTOH~ C KHHeT H4eCKHMH aHe prHR MH OT 20 AO -2 00 HaS, BTOPH4­
H~e nHOH~ : n o n O*HTen bHO 3a pR*eHH~e C KHHeTH4 e CKHMH 3HeprHRMH 
OT a AO -1 00 MaB, H HeH T panb H~e nHOH~ C n~6oH KHH eT H4 ecKoH 
3HeprHeH , BKn~4aR 0 Ha S, perHCTpHpY~TCR B Ha weH KaMepe C 3$¢eKTHa­
HOCTb~7 6 nH3 KoH K 100% B n o nHOM TeneCHOM yrne 4". 

CpeAH 3a perHcTp~poBaH H~x C06~THH n pH6nH3H TenbHo 5% COCTaBn~~T 
c nY4aH, B KOTOp~X CneAW OCTaHO BHBWHXCR OTp~ u a T enbHO 3apR*eH H~X 

n ~OHoe H n p OTOHoe Hepa 3n H4l1MbI . OT 4101cna Bcex 3aper ~CTpHpOBaH Hb1X 

npOTOHH~X c n eAOB aTO COC Ta enReT n pl16nl13~Tenb Ho 2%. np l1 Be Ae HHble 
04eHKH nonY4eH bI n pH aHanH3 e AaHH~X 3Kc ne PHMe HToe , B~nonH eHHblX 

C nOMO~b ~ $oToaMynbc~H , 06nY4eHH~x OTpH4aT e nb HO 3apR~eHHblM I1 nHO­
HaMH / 9 / , COAep~aHHe cneAOB Ae~TepHR , TPI1T I1R , anb $a-4aCTI1~ cpeAH 
cneAOB, OTHeceHHblX n pH HAeHTH~HKa~HH K cneAaM n pOTO HO B, no o~eH­
KaM , COC Ta enReT He 60nbwe 10%, HO aTH 04eHKH OTHOCRT CR K cnY4aRM, 
KorAa cneA Ko p04e 5 MM, B HaCTOR~eM aKcnepHMeHTe a HanH3Hpoea nH Cb 

4aCT H4 b1 , OC Tae HBWHe cneAbI AnHHHee 5 MM. 
TO~HOC T b onpe Aene HHR 3Hepr HH npOTOHO B H3 3aSHCHMOCTH npo6er­

3HeprHR / 101 COCT aenReT 10% AnR n poToHoB C KHHeTH4ecKoH aHeprHe~ 
15 MaS H 1% AnR npOTOHOB C KHHeTH~ ec KoH 3 He prl1eH 200 Ma8 . Yrnbl 
l.1CnYCKaHHR npOTOHOB l.13MepRnHCb C OWH6KOH -1 - 8°. 8 60nbwHHcTBe 
cny4aea c peAHR~ T04HOCT b H3MepeH HR 3 HeprH I1 npOTOHOB - 4%, oWH6Ka 
a onpeAeneHHH yrna HX HcnYCKaHHR - OKOno 3° , T04HOCTb on o eAeneHHR 

3THM cnoco60M 3HeprHH 3apR*eHHblX nHOHOB n04T H Ta KaR *e. T04­
HOC Tb onpeAene~HR 3HeprHH HeHTpanbHblx n&.10H OB 111 1 COCTaaflf'l e T 
a cpeAHeM OKono 12%. OWH6Ka o npeAeneHHR yrna Hc n YCKa HHR nHoHa, 

3ap~*eHHoro &.1n&.1 HeHTpanbHoro, COCTaan~eT OKono 1°. 
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6~no o~eHeHo /1 - 3 / , 4TO cab/we 90% Bc ex Hc nYll.\eHH~X npOTOHOB 

OCTaHaanHaaeTCR B KaMe pe. 
TaKHM 06pa 30M, n plo1 HAeHT&.1~&.1KaUHH BTop~4H~e 4aCT H4b1 pacnpe­

AenHnHCb no cneAY~HM rpynnaM: a / 3 apflmeHHble BTOPH~Hble 4aC T11 4b1, 

OCTaHOBHBWHeC R a KaMepe 6e3 B3aHMoAeHcTBHR HnH pac naAa . OHH 
6~nH OTHeceHbI K npOTOHaMj 6/ 3apR*eHHble aTOPH4H~e npOAY KTbI , 
B3aHMoAeHc T BY~He co cpeAoH B Ka Mepe ~nH nOKHAa~~He ee . OHH 
C4HTal1 HCb aapR*eHHblMH nHOHa MHi a / n0110 *HTenb HO 3 a pR*eHHbl e nHOH~, 

( 
 OCTaHa BnHBa~HeC R 8 KaMepe; r / HeHTpan b Hble nHOHbI Hn H 4aCTHUbI , 

pacnaAa~HeCR Ha raMMa-KB aHT~ , HHIo1UHH pY~He 3 neK TpOHHo-n03H TpOH­
H~e n apbl Ml1H l1H BHH. CneAyeT OTMeTHTb , 4TO cpeAH 4a CTI1U, 3a4Hcne H­
HbiX K r pyn ne at, HMe e TCR: /1-2/% npH MeCH oTpH4aTenbHo 3apRmeHHblX 
nl<1 0 HOB H OKo n o 10% n pHMeCI1 60nee TR*enbiX 4aC TI<1~ 112-131 ; B r pynne 

6/ npHMeCb npoToHoB COCTaanReT /10 ~ 20/ %. 

3. 3 Kcn EP ~ MEHTAnbH~E aAHH~E 

B pe 3yn bTaTe npOCMOT pa 75000 CHI<1MKOB 6b1no OT06pa Ho 6301 c061:11­

T).1e. B cpeAHeM Ha OA HO B3a!.1MOAeHCTB lo1e HcnYCKaeT CR <n p> = 2 ,94 
npOTOH a. nonH~H Ha60p aHanH 3101pyeMbix n pOTOHOB COCTaSl1Re T 18351 . 
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02jiiliitilllllilliliillililillil li 	 PHc.3. CneKTp~ KHHeTH4eC KHX 
3HeprHA npOTOHOB, Hcny~eHHhlX 

Ha pHc.l - 11 npHBeAeH~ pe3ynb TaT~ 3KcnepHMe HTa: 3He preTH4eCKHe 
H HMnynbcH~e c ne KTp~ AnR nonHor o Ha60pa e06~THH 6301 H OTAenbHO 

B CTonKHO BeHHRX nHOH-KceHOHAnR KnaeCOB c06b1 THH e paaIlH4H iMM 4HCIlOM npOTOHOB n p >= 1,2,3 , •• -.: ­
npH 3 , 5 f 3B/c, KorAa npOTOH~-L 121988, > 9; pacnpeAeneHHR AnR npOTOHOB , HCnYUleHH~X B nepeAHlO1O "F" W 
Hcn~eHbl B nepeA~~ nonyc~e pyH 3a-AHIOIO " B" nonyclPepbl . Z -L 6153 " F "M B 3aJlHIOtO nonyctPepy "B". 

B !. - nonHoe I.IHCnO npOTOHOS B
4. PE3YnbTAT~ H 06CY~AEHHR rHCTOr p aMHe. 

0.1 
4.1. 	3HepreTH4ecKHe cneKTpbl Hcny~eHHblx npOTOHOB r•-4 . 1.1. KHHeTH4ecKaR 3HeprHA Heny~eHHblx npOTOHOB He 60nbwe 

300 HaS . 3HepreTH4ecKHH cneKTp rnaAKHH /pHc .I /. CpeAHee 3Ha4eHHe 
KHHen"l4eCKOH aHeprJ."lJ."l <E kp > "'" 89,2 MaS . 

4 . 1.2 . CpeAHRR KJ."IHeTJ."I4eCKaA aHeprHR npOTO HOB <Ekp> cna60 Me­
HReTCR c pocrOM KpaTHOCTH Dp OT <Ek-e > =10S,8 H3B B enyllae 
Dp = 1 AO <EkP > c 84. 7 MoB np~ n p = I:S /pHC.2/ . 

4.1 . 3 . PacnpeAeneHJ."IR npOTOHOB no KHHe TH4eCKHM aHep rHRM n04TH 
He3aBHCHMbI OT KpaTHOCTH npOTOHOB Dp /pHc.2 H pHc.4/, XOT R He 
HCKnI04eHO , 4TO B cneKTpax npOTOHoB C paaHblMH KpaT HoCTAMH, Ha­
npHMep , npH n p = 7, Ha6IllOAalOTcR HeperynRpHocTH B AYlanaaOHe 3Hep­
r~" Ekp c 80 ~ 11 0 MoB H 130 ~ 160 MoB /pHc.4/ . 

4 . 1 . 4 . 3HepreTH4ecKHe cneKTpbl npOTOHOB, Hcny~eHHblx B nepeAHlD10 
H 3aAHIOIO nonyclPepbI, CYU4eCTBeHHO pa3nH4HbI /pHc.3/ . 

4.2. 	PacnpeAeneHHR no npOAonbHOMY HMnYIlbcy npOTOHOB 

,,*.2 .1. 3Ha4eHHR npOAonbHoro HMnYIlbca PLy npoToHoB HaxoARTCA 
B HHTepBane: - 600 MoB/e + +800 MoB/e /p~e.,/ . CpeAHee 3 Ha4eH~e 
npOAOIl bHoro HMnynbca <P Lp > .,. 110,4 MaB/c. KaK BHA HO 10"13 pHcYHKa, 
Ha6nlOAaeTCR HeperYIlApHOCTb B cneKTpe npOAonbHblX HMnynb c oB B AHa­
na30He 3 Ha4eH~" PL 120 + 240 MoB/c. 

4.2.2. 3aBHcHMo~Tb cpeAHero 3Ha4eHHA npOAonbHoro HMnYIlbca 
< P Lp> Hcny~eHHblx npOTOHOB OT KpaTHOCTH npOTOHOB HMeeT AOBonbHO 
cnO*HYIO KapTHHY . B AHana30He KpaTHocTeH np 3 ~ 8 cpeAHHH npo­
AonbHblH HMnynb C <PLp > .. 100 M3B/c, npH n D 1 -;- 2 . 3HalleHIo1~ 

< PL » 100 MoB/c . a np~ np ,,9 <PL? ~1 00 MoB/e / p~c.6/ . 
~. 2.3 . npH H3MeHeHHIo1 KpaTHOC TH ·Hcny~eHHblx npOTOHOB <l>opMa pae ­

npeAeIleHHR npOAOIlbHoro HMnynb ca MeHReTCR cna60 /pHc.7/ . B 06nac ­
TIo1 3Hay eHH~ P Lp - 120 ~ 300 M3B/e Ha6noAaeTcA Heper ynRpHOCTb . 

4.3. 	PacnpeAeneHHA no nonepellHOMY HMnynbCY npOTOHOB 

4.3.1 . PacnpeAeIleHH~ no nonepellHOMY Io1MnynbCY P T npOTOHOB Ha­
XOART CR B Io1H TepBane aHalleHIo1H OT 0 AO 8so M3B/c, cP~AHee 3Ha4e­
HHe nOnepeYHOro HMnYIlbca < PTP >'" 300, 8 t1aB/ c /pHC. S/ . 

4.3.2 . CpeAHee 3Ha4eHIo1e nonepe4Horo Io1Mnynbca npoToHoB~PTp> 
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PHC. 5 . PacnpeAeneHHe N(P Lp) 
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PHc.6. 3aBHCHMOCTb cpeAHero 

npOAOflbHoro HMTIynhca npOTCHOD PHc . 7 . PacnpeAeneHHR N(PLp) npoAonb~ HMnynbcoB n po­
PLP 
<PLp> H cooTs eTc TBytOUte(1 H OpMYI­ TOHOB B Ha60 p a x cn~aeB C TonKHoBeHHH ITHOH-KCeHQH npH 3, 5 r3B/c 

poa aHHoH AHcnepCHH c pa 3 HbJMH KpaTHOCTRMJi n P "" 1 , 2 , . .. ,8, 2: 9 npOTOHOB; IN ­oJ < PLp > 
OT KpaTHOCTH D p npOTOHOD, n onHoe "lHcno npOTOHOB B AaHHoH I"'HCTOrpaMMe, n 17 - 1.(HC110 nHOHOB, 


H c nYll{eHHblX B CTonKHoaeH1UlX nHOH­ pO~eHHbJX B cnytlaRX, BKnlO4 eHHbiX B rHCTOI"'paMMY. 


KeeHOH npH 3 , 5 r3B/c . 
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1/ +X. 3.5 r ,B 
";;} c z rN~- 6101 

cna60 3aSHCH T OT KpaT HOCTH npOTOHOD np /pHc.9/. KaK BHAHO H3 
L np - 18351pHCYH Ka, OTHoweH He AHcnepCHH K cpeAHeMY nonepe4HOMY HMnynbCY 

D/ <PTp> npaKTJ.14eC K/oII nOCTO~HHO H He 3 a SHCHT QT KpaTHOCTIo1 npOTO­

HOB Dp . 

~ . 3 . 3 . PacnpeAeneHHR no no nepe4HOMY HMnynbCY npOTOHoB , ~cny­ I~eHH~x B nepeAHOO H 3aAHO~ nonyc~epW , pa3nH4H~ /pHc. l 0/ . PHc.8. PacnpeAeneHHe N(PTp ) 
nOn epe1.fHblX HMnYJlbCOB npo­P Tp.J. 
TOHOS, H cnYlllC llllblX D CTonK lfoae­


3... 8, ~9 pacnpeAeneHH~ no nonepe4HOMY HMnynbCY npaKT H4 e CKH 

4.3 . 4. npH H3MeHeHHH Kpa THOC TH Hc ny~eHH~x npOTOHOB Dp _ 1 ,2 , 

HHRX nH OH-KCCH Oll, npB 3 ,5 r3B/c, 
OA~ HaKOB~ /p ~c. l1/, XOT~ He HCKn~4eHO cy~ecTBoBaHHe HeKOTOp~X 900 p- M3B IN - nonBoe \IH CJlO npOTOHOB 
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CrpyranbcKHH 3. HAP. Pl -83-68 
3KCnePHMeHTanbHye HccneAoeaHHR CTOI1KHQeeHHH nHOH-KceHOH npH 3,5 r3B/c. 
3HepreTH4eCKHe H HMnynbcH~e cneKTpy HCn~eHHYX npOTOHOS 

I-1ccneA)'I)TCfI 3HCpren14eCKIo1e H HMnYl1bCHble Cnel<TpbI "6b1CTPblX" npOTOHOS, C KH­

HeTH4eCKHMH 3HeprHRMH OT -20 AD -400 H3B. nOKa3aHo , 4 TO: 1/ cpeAHRR KH­
HeTH4eCKaR 3HeprHR Hcn~eHHblx npoToHoS cna60 MeHRerCR c po crOM HX KpaTHOCTH ; 
2/ pacnpeAeneHHR npOTOHOB no KHHeTH4eCKHH 3HeprHRM n04TH He3aSHCHMbI OT 

KpaTHOCTH; 31 3Ha4eHHR npOAonbHblX HHnynbcoB n pOTOHOS HaXQAflTCR B HHTepeane 
- 600 +800 H3B/c;4/ ~pMa pacnpeAeneHHR npOAonbHblX HMnynbcoB cna60 aaSHCHT 
OT KpaTHocTH Hcny~eHHblx nporQHOS; 51 3Ha4eHHR nonepe4HblX HHnynbcoB npOTOHQS 
HaXOAATCR B HHTepeane 0 7 8so M38/c; 6/ cpeAHee 3Ha~eH~e nonepe4Horo HMnynb ­
ca npOTOHOB 300,8 M38/c; 7/ pacnpeAeneH~A no nonepe4HOHY ~Mnynbcy npoTOHOB 
npaKT~4ecKH He 3aBHCAT OT KpaTHocT~ "POTOHOB . 

Pa60Ta B~nonHeHa B fla6opaTOPHH BWCOKHX 3HeprHH OHRH. 

C~eHHe 06~eAHHeHHoro HHcTHTyTa AAepHWX HccneAo8aHH~ . ay6Ha 1983 

Struga1ski Z. et a1 . PJ -83-68 
Experimental Study of the Pion-Xenon Nucleus Collisions at 3.5 GeV/c 
t"omentum. Energy and Momentum Spectra of Emitted Protons 

Energy and momentum spectra of II fast " protons , of ki netic energy from 
about 20 to about 400 MeV. are studied . It is shown that : l)average kinetic 
energy of the emitted protons weakly changes with the proton multiplicity 
increase; 2)kinetic energy spectra are almost independent of the proton 
multiplicity; 3)values of the proton longitudinal momenta lie within the 
-600 to + 800 MeV/c range; 4)the shape of the longitudinal proton momentum 
di str i bution depends weakly on the proton multiplicity; 5)proton transverse 
momentum values lie within the 0-850 MeV/c range; 6)average value of the 
proton transverse momentum is 300.8 l~eV/c; 7)proton transverse momentum 
distributions are almost independent of the proton multiplicity. 

The investigation has been performed at the Laboratory of High 

Energies, JINR. 
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