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1. BBE,[IEH~E 

HacTOflll.lee coo6u1eH1-1e npoAOn)f(aeT l.II-1Kn Haw1-1x pa6oT 
11

•21 , nocsR

ll.leHHbiX 3KCnep!-1MeHTanbHOMy 1-iCCneAOBaH!-1~ CTOnKHOBeHI-1~ ni-10H

KC8HOH np~-1 1-iMnynbce 3,5 13B/c. B He~ npi-iBOAfiTCfl peaynbTaTbl 

l-13y4eHHfl xapaKTepHCTMK pO)f(AeHMfl He~TpanbH~x nMoHoB. 

npoBeAeHH~e HaMM MCCneAOBaHMfl MHTeHCMBHOCTe~ MCnycKaHHfl 4ac

TI-1l.l B H3y4aeMO~ peaKl.IHM CTOnKHOBeHHfl llOKa3anM, 4TO MHTeHCHBHOCTb 

pO)f(AeHMfl He~TpanbH~X nMOHOB xapaKTepH3yeT OAH03Ha4HO MHTeHCMB

HOCTb pO)f(AeHMfl nMOHOB n~6oro 3apf1Aa. npM 3TOM HH¢OpMal.IMfl, nony-

4aeMafl HaMM o He~TpanbH~x nMoHax, HaM6onee nonHa. He~TpanbH~e 

nMOHbl perMCTpMpy~TCfl B HaWeM 3KCnepMMeHTe n04TM CO 100%-HO~ 3$

¢eKTHBHOCTb~ B nonHOM AMana30He 3Ha4eHH~ HX KPMTM4eCKHX 3Hep-

;-~;~,' ~I\.Jrrv-n:H1 n,YJit::~yru ,jHt;:~l l-1KJ' l:S nOJIHOM TeneCHOM yrne. II03TOMY 

HH$OpMal.IM8 0 pO)f(AeHHI-1 He~TpanbH~X nHOHOB MO)f(HO MCnOnb30BaTb Anfl 

HCCneAOBaHMfl npOl.leCCa pO)f(AeHMfl nMOHOB B006ll.le /n~6oro 3neKTpM-

4eCKOrO 3aPfiAa/ B CTOnKHOBeHHfiX aApOH-fiAPO, B 4aCTHOCTH B CTOnK

HOBeHHfiX nHOH-fiAPO. 

2. 3KCnEP~MEHT 

~ccneAOBaHHfl BblnOnHeHbl C nOMOll.lb~ KCeHOHOBO~ ny3blpbKOBO~ Ka
Mepbl I 31 ~T3<!> C pa3MepaMH 1 03x44x40 CM 3 , o6ny4eHHO~ B ny4Ke OTpM

l.laTenbHO aapfl)f(eHHbiX nHoHOB c MMnynbCOM 3,5 13B/c. PaAHal.IMOHHafl 

eAMHHl.la AnHH~ B )f(MAKOM KCeHOHe ~= 4 CM. MHHHManbHafl 3HeprMfl 

06Hapy)f(HBaeM~X Ha CHHMKaX raMMa-KBaHTOB C nOCTOfiHHO~ 3$<)>eKTMB

HOCTb~, 6nH3KO~ 99,5%, cocTaBnfleT 5 M3B. To4HOCTb onpeAeneHMfl 
3HeprHM He~TpanbH~X nHOHOB/ 41 pasHa B cpeAHeM 12%. 0WH6Ka B 

onpeAeneHHM yrna McnycKaHHfl He~TpanbHOro nHoHa- OKano 1 rpaAyca. 

YcnOBMfl 3KCnepHMeHTa OCTa~TCfl TaKMMI-1 )f(e, KaK B ynOMfiHYTO~ 
BbiWe pa6oTe1 1 I. 

3$$eKTMBHOCTb perHCTpal.IMI-1 raMMa-KBaHTOB M B03MO)f(HOCTb MAeHTM

$HKal.IHI-1 He~TpanbHbiX nMOHOB no 3$$eKTMBHbiM MaCCaM n1yy nap raMMa
KBaHTOB Mnn~CTpMpy~T pMC. 1 1-1 2. 
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PHc. 2. Pacnpe,o;eneHHe N/i\m 3tP
tiJeKTHBHb~ HaCC illyy 113 KOM~HHa-

PHc. 1. Pacnpep;eneHHe N/~NKpaT- !.!,H11 nap raMMa-KBaHTOB, 3aperHcT
HOCTe{i Oy raMHa-KBaHTOB, 3ape- pHpOBaHHbiX B CTOJIKHOBeHHHX DHOH
rHCTpHpOBaHHhlX B CTOJIKHOBeHHHX KCeHOH npH HHDYJibCe 3,5 f3B/c, 
nHoH-KCeHOH npH HHDYJibCe ~N - '!HCJIO KOH6HHa!.!,Hli nap raHMa-
3, 5 f3B/ C, ~N - DOJIHOe '!HCJIO 3a- KBaHTOB 1 HCDOJib30BaHHbiX 
perHCTpHpOBaHHhlX CTOJIKHOBeHHll. B rHCTOrpaHHe, 

3. 3KCnEPHMEHTAflbH~E AAHH~E 

B pe3ynbTaTe ABYKpaTHoro npocMoTpa 75000 CH~MKOB 6~no oTo6pa
HO 6301 co6~T~e cTonKHOBeH~~ n~oH-KCeHoH. B 3T~x co6~T~~x 6~no 
3aper~cTp~posaHo 3584 He~TpanbH~x n~oHos; 2873 ~3 H~x 6~n~ ~cny
~eH~ s nepeAH~~ nonyc$epy, 711 - s 3aAH~~. CpeAH~~ K~HeT~~ecKa~ 

3Hepr~~ He~TpanbHoro n~oHa cocTasn~eT<Ek17°>= 331,6 M3B; cpeA
H~~ K~HeT~~ecKa~ 3Hepr~~ He~TpanbHoro n~oHa ~3 Knacca ~cny~eHH~x 
s nepeAH~~ nonyc$epy <Ek17~> = 387,4 M3B, cpeAH~~ K~HeT~~ecKa~ 
3Hepr~~ He~TpanbHoro n~oHa ~3 Knacca ~cny~eHH~x s 3aAH~~ nony

c<Pepy <Ek17"B> = 116,6 M3B. 
0CHOBH~e CBeAeH~~ 0 pacnpeAeneH~~ He~TpanbH~X n~OHOB no KpaT

HOCT~M ~cnycKaH~~ nrro, no K~HeT~~eCK~M 3Hepr~~M Ek1To, no npo
AOnbH~M ~MnynbcaM PL170 , no nonepe4H~M ~MnynbcaM PT17o, no yrnaM 
~cnycKaH~~ e1To np~BeAeH~ Ha p~c.3-12. HeKOTOp~e xapaKTep~CT~K~ 

PO*AeH~~ He~TpanbH~X n~OHOB AaH~ B 3aB~C~MOCT~ OT KpaTHOCT~ 0 p 
~cnycKaH~~ 6~cTp~x npoTOHOB c K~HeT~~ecK~M~ 3Hepr~~M~ oT 20 AO 

400 M3B. 

2 

PHc. 3. P::.icnpe,o;enemL l\j ~N KpaT-
~ HOCTeii HCnyc:Ka!UiH HeiirpaJ1bHbiX 

riHOHOB n17 o B : 1'0~1KHOBeHHHX rrH
oH-KCeHOH npH HMDYJibCe 3,5 f~B/c. 
Cpe,o;Hee 3Ha'!eHHe KpaTHOCTH coc
TaBnHeT<nrro', ~ 0,92, p;Hcnep

CHH - 0,96. 

;:. 
~ 0 2 ::..-

+ 

• 

unr'T'U nnWTTDHH~ UP'tf'T':'-~n'hUhTV nU

QHQB <n17 o> H HOpMHpOHaHHOH ,D;Hc
DepCHH D/ <nrro> oT KpaTHOCTH 
HCnycKaHHH 6hlCTphlX npOTOHOB B 
CTOJlKHOBeHHHX DHOH-KCeHOH npH 
HMDYJlbCe 3,5 f3B/c. 

4. PE3YflbTATbl 
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H3 3Kcnep~MeHTanbH~x AaHH~x, Kaca~~~xc~ PO*AeH~~ He~TpanbH~X 
n~OHOB B ~ccneAyeM~X CTOnKHOBeH~~X n~oH-KCeHOH np~ ~MnynbCe 

3,5 I3B/c, cneAyeT, ~To: 

' . CpeAHP~ KpaTHOCTb <n 17 o> PO*AeH~~ He~TpanbHhlX n~oHOB MeH~
CTC~ C pOCTOM KpaTHOCT~ ~cny~eHH~X 6~CTPhlX npOJOHOB /p~c.4/; 
;,epBOHa~anbHO, C pOCTOM liP OT np = 0 AO llp = 2,3Ha4eH~e <11rro> 
y&en~4~BeTc~ np~MepHo B 1,2 pa3d, AO <n 17 o> ~ 1, a 3aTeM 
Ha4~HaH c n P = 3 naAaeT AO <n 17 • · 0, 65. <!JopMa pacnpeAeneH~~ 

nO'-iT<: He 3aB~C~T OT llp , 
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Pilc.5. 3HepreTil~eCKile crreKTpbl Pilc.6. 3aBilCHMOCTil cpegHeH Kil
N ( EkiTo) HeHTPa.JlbHbiX rrilOHOB, poJK- HeTil~eCKOH 3Heprilil < Ek71°> Heil-
geHHbiX B CTOJlKHOBeHIHIX OTpilQa- TpaJJbHbiX ITilOHOB H HOpMHpOBaH-
TeJibHO 3apHJKeHHbiX ITilOHOB C HM- HOli AHCrrepcHH D/ <EkiTo> OT KpaT-
ITYJlbCOM 3, 5 f3B/ C C Hp;paMH Kce- HOC Til n p ilCITYII\eHHbiX rrpOTOHOB B 
HOHa. liHgeKCbl T, F , B OTHOCHTCH CTOJJKHOBeHilHX rrHoH-KCeHOH rrpil 
COOTBeTCTBeHHO K KJJaCCaM ITHOHOB, ilMITYJlbCe 3,5 f3B/c.~NPv - ~uc-
HCITYII\eHHhlX B J1ID60M HarrpaBJJeHHil J10 CJly~aeB CTOJ1KHOBeHilH 1 BKJJID-
B rrepe,o;HIDID rronyc¢epy il B 3ap;HIDID ~eHHbiX B pacrrpegeneHilH. 
rronyc~epy.~Nev - ~ilCJJO Hccne,o;y-
eMbJX C06b!THl1 CTOJlKHOBeHHH ITHOH
KCeHOH, 
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PHc.7. Pacrrpe.o;eneHHe N(PLIT0 
~ rrpop;OJJbHbiX ilMITYJJbCOB PLITa Heil

Tpa.JlbHbiX ITilOHOB 1 poJK,D;eHHhlX B 
CTOJlKHOBeHHHX ITilOHOB C HgpaMil 
KCeHOHa rrpil HMITYJlbCe 3,5 f3B/c. 
~Nev - ~HCJ10 CJly~aeB CTOJlKHO
BeHHH, ~NITa - qHCJ10 HeHTpaJJb
HbiX ITilOHOB 1 BKJliD~eHHbiX B pac
rrpep;eJJeHile. Cpe,o;Hee 3HaqeHile 
rrpO,D;OJlbHOrO HMITYJlbCa COCTaBJJH
eT <PLITo> = 286,3 M3B/ c. 

.\ 
2. OKano 20% scex po~AeHHhlX HeATpanbHhlX n~oHoB ~cnycKaeTCR B 

3aAH~~ nonyc$epy. K~HeT~4ecKaR 3Hepr~R HeATpanbHhlX n~oHos, ~cny

llleHHbiX s 3aAH~~ nonyc$epy , s cpeAHeM cocTaBnReT <E kiT"'B > = 116,6 
M3B; cpeAHRR K~HeT~4ecKaR 3Hepr~R HeATpanbHhlX n~oHos, ~cnyl!leH

HbiX s nepeAH~~ nonyc$epy, <Ekrr"F> = 387,4 M3B. 

3. 3HepreT~4ecK~A cneKTP HeATpanbHhlX n~oHos rnaAK~A; 3Hepre
T~4ecK~e cneKTphl HeATpanbHhlX n~oHoB, ~CnYUIBHHhlX B nepeAH~~ ~ B 
3aAH~~ nonyc$epw, pa3nM4Hhl /pMc.5/. 

4. CpeAHRR KMHeTM4ecKaR 3HeprMR <E k1TO> HeATpanbHbiX nMoHoB 
yMBHbWaBTCR C poCTOM KpaTHOCTM np MCnYUIBHHhlX 6wcTphlX npoTOHOB 
/pMc.6/. 

5. npoAonbHaR COCTaBnRDlllaR MMnynbca HeATpanbHhlX nMoHoB PLITo 
npMHMMaeT 3Ha4BHMR B oCHOBHOM OT -600 AO +1800 M3B/c /pMc.7/; 
pacnpeAeneHMe npoAonbHoA cocTasnH~llleA MMnynbca HeATpanbHwx nMo
HoB MMeeT MaKCMMYM B npeAene 0-100 M3B/c, CPBAHee 3Ha48HMe 
<PLITo> = 286,3 M3B/c. 

6. CpeAHee 3Ha48HMe npoAonbHoA COCTaBnR~llleA MMnynbca HeATpanb
HhlX nMoHoB yMeHbWaeTCR C poCTOM KpaTHOCTM llp MCnYUIBHHhlX 6hlCTPhlX 
npoToHoB oT <PLITo>:o 465 M3B/c npM ll 0 = 0 Ao <PT."a> = 90 M3B/c 
npMnp = 8 /pMc.8/. 

7. CneKTP N(PTIT0 nonepe4HhlX cocTasnR~lliMX MMnynbcos HeATpanb
Hwx nMoHoB rnaAKMA, pacnpocTpaHReTcR aT 0 npMMepHo Ao 1300 M3B/c, 
MMeeT MaKCMMYM npM 200+300 M3B/c /pMc.9/. CpeAHee 3Ha4eHMe no
nepe4Horo MMnynbca COCTaBnReT <PTITo> = 238,1 M3B/c, AMCnepCMH-
180,5 M3B/c. 

8. CpeAHee 3Ha4eHMe nonepe4Horo MMnynbca HeATpanbHhlX nMoHoB 
yMeHbWaeTCR 3aMeTHO C poCTOM KpaTHOCTMllp MCnYUIBHHhlX 6wcTpwX 
npoToHoB aT <PT

71
a> ~ 270 M3B/c npM np = 0 Ao <PTIT0 >:: 170 M3B/c 

npM llp = 8 /pMC. 10/. 

9. CpeAHee 3Ha4eHMe KOCMHyCa yrna MCnyCKaHMH HeATpanbHhlX nM
OHOB <COS ()ITo> YMBHbWaeTCR 6biCTpo C poCTOM KpaTHOCTM llp MCny
lliBHHbiX 6biCTpbiX npoToHoB OT 3Ha4eHMH <COS() o> ::: 0, 64 npM 
np = 0 Ao 3Ha4eHMH <cos(JITa> ~ 0,20 npM np IT= 8 /pMc.12/. 
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PHc.8. 3aB~CUMOCTU cpe~Hux uM

ny.'IbCOB <PLrrc'> Hei'l:rpaJlbHbi:~ nH

OHOB H HOPMUPOBaHHWX p;ucnepcuH 

D/<PL
17

o> OT KpaTHOCTU ucnyii(eH

HWX 6WCTpWX ITPOTOHOB B CTOJlKHo

BeHUHX !1UOH-KCeHOH npu UMI1YJlb

ce 3,5 f3B/c. ~Nev - qucno cny

qaeB cTonKHOBeHuH, IN
17

o - que

no Hei"ITpallbHbiX IIHOHOB, BKmo

'if'I!HcJX B pacnpep;eneHuH. 
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PHc.9. Pacnpep;eneHHe N(Py
17
0 

nonepeqHbiX HMnynbcoB PT
17

o Heri

TpanbHbiX IIHOHOB, po)f(,[leHHbiX B 

CTOJlKHOBeHUHX ITHOH-KCeHOH npH 

UMnynbce 3,5 f3B/c. IN.,v - qHc-

no cnyqaeB CTOJlKHOBeHuH; ~N17 o -

- quC.'IO Hei!TpaJlbHb~ IIUOHOB, BKn!Q

qeHHC~ B pacnpep;eJ1eHHe. Cpep;Hee 

3HaqenHe nonepe'!Horo HMnynhca Hei'f

TpaJlhHC~ nuoHOB cocTaBnHeT < PT17o>

= 238,1 M3B/c, p;ucnepcuH-

180,5 M3B/c. 
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Puc.IO. 3aBHCHMOCTu cpep;Hero no-~ 
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p;HcnepcHH D/<PT17o> OT KpaTHOCTH 

0 
0 5 

D 

I ++++++++++ ~~ 
10 

llp HCTI~eHHb~ 6WCTpWX llPOTOHOB 

B CTOJlKHOBeHHHX TIHOH-KCeHOH npu 

UMTIYJlbCe 3,5 f3B/c. ~Nev - que-

no cnyqaeB CTOJlKHOBeHHH, UCITOJlb-

30BaHHb~ B pacnpep;eneHHHX. 
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PHc. II • Pacnpep;enenue N(cos () o) Puc. 12. 3aBHCUMOCTU cpep;HHX 3Ha-
rr " " 

KOCUHYCOB yrnOB HCDYCK8HUH neu- '!eHUU KOCHHyca yrna UCDYCKaHHH 

TpaJlbHbiX IIUOHOB fJ
17

o B CTOJlKHOBe- HeHTpaJlbHWX lll!OHOB <COS ()17o > H 

HUHX nuoH-KCeHOH npH Hl'IDYJlbCe HOPMUPOB8HHWX p;ucnepCHll 0/<cosfJ17<l> 

3,5 f3B/c. ~Nev - qHCJlO cnyqaeB OT KpaTHOCTH np 6biCTphlX npoTo-· 

CTOJlKHOBeHUH; ~N17o - quCJlO Hell- HOB, UCITYilleHHblX B CTOJlKHOBeHUHX 

TpaJlbHbiX DUOHOB, HCI10Jlb30B8HHWX llUOH-KCeHOH npu UMDYJlbCe 3, 5 f3B/ C. 

B pacnpep;eneHuu. Cpep;Hee 3Haqe- ~Nev- 'lHCJlO CTOJlKHOBeHuil; IN 17o-

HUe KOCUHyCa yrna HC!lYCK8HUH - 'lUCJlO Hefi:TpaJibHCIX llHOHOB, HC-

HeHTpaJlbHOrO ITUOHa COCT8BJ1HeT ll0Jlb30B8HHCIX B pacrrpep;eneHHHX. 

<cos ()
17

o> = 0, 4 52 7 , p;ucrrepcuH -

0,5249. 
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OH~H, P1-83-68, Ay6Ha, 1983. 
011~11, P1-83-237, Ay6Ha, 1983. 
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3. KyaHe1..1o's E. B. H AP· 
2, c. 56. 

np1-160p~ H TeXHHKa 3KcnepHMeHTa, 1970, 

4. HsaHoscKaR H.A. 1-1 AP· 
6, c. 26; CTpyranbCKHH 

np1-160p~ H TeXHHKa 3KCnepHMeHTa, 1961, 
3., OH~H, P13-6406, Ay6Ha, 1972. 

PyKonHCb nocTynHna B H3AaTenbCKHH OTAen 
19 asrycTa 1983 roAa 
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CTpyranbCKH~ 3. H AP· • 
3KcnepHMeHTanbH~e HCCneAOBaHH~ CTOnKHOBeHH~ nHoH-KCeHOH 
npH 3,5 r3B/c. Po*AeHHe He~TpanbH~X nHOHOB 

P1-83-56l3 

npoBeAeH~ 3KCnepHMeHTanbH~e HCCneAOBaHH~ pO~AeHH~ He~TpanbH~X nHOHOB 
B CTOnKHOBeHH~X nHOH-KCeHOH npH 3,5 r3B/c. 06Hapy~eHO, 4TO: 1/ CpeAH~~ KpaT
HOCTb He~TpanbH~X nHOHOB MeH~eTC~ C pOCTOM KpaTHOCTH HCny~eHH~X 6~CTp~X npo
TOHOB; 2/0KOno 20% BCeX PO*AeHH~X He~TpanbH~X nHOHOB HCnycKaeTC~ B 3aAH~~ 
nonyc~epy; 3/ 3HepreTH4eCKH~ CneKTp He~TpanbH~X nHOHOB rnaAKH~; 4/ npOAOnb
Ha~ cocTaen~~a~ HMnynbca He~TpanbH~x nHoHOB npHHHMaeT e ocHOBHOM 3Ha4eHH~ 

1

. 
oT -600 M3B/c AO +1800 M3B/c; 5/ cpeAHee 3Ha4eHHe nonepe4Horo HMnynbca He~ 
TpanbH~X nHOHOB H3MeH~eTC~ 3aMeTHO C pOCTOM KpaTHOCTH HCn~eHH~X 6~cTp~X 
npoTOHOB OT- 270 AO - 170 M3B/c; 6/ cpeAHee 3Ha4eHHe KOCHHyca yrna HCnyc
KaHH~ He~TpanbH~X nHOHOB 6~CTpO yMeHbWaeTC~ C POCTOM KpaTHOCTH, HCny~eHH~X 
npOTOHOB. 

e~nonHeHa e fia6opaTopHH e~cOKHX 3HeprH~ OH~H. 

Coo6uteHHe 06DeAHHe·HHoro "" HHCTl-1TyTa '" RAePHbiX ~-tccnellosaHH"". AYOHa i SO) 

Strugalski Z. et al. 
Experimental Study of the Pion-Xenon Nucleus Coli is ions 
at 3.5 GeV/c. Neutral Pion Production 

P1-83-568 

Experimental investigations of the neutral pion production are perfor
med in pion-xenon collisions at 3.5 GeV/c. It is obtained that: 1/ the ave
rage neutral pion multiplicity changes with the multiplicity of the protons 
emitted; 2/ nearly 20% of the pions produced are emmitted into the backward 
hemisphere; 3/ the energy spectrum of the neutral pions is smooth; 4/ the 
longitudinal component of the neutral pion momentum changes within the 1 imits 
from -600 MeV/c to +1800 MeV/c; 5/ the average value of the transversal com
ponent of the neutral pion momentum changes markedly with the multiplicity 
of the protons emitted from- 270 to - 170 MeV/c; 6/ the average value of 
the cosine of the neutral pion emission angle decreases with the multiplicity 
of the protons emitted. 

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

Corrrnunication of the Joint Institute for Nuclear Research. Dubna 1983 
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