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1'6poc11MoB A.T. 11 ap. PI - 10505 

II ccneaonaHne HHKmoanBHoJX pacnpeaeneHHii 77° -Me30HOB, 

o6pa30B8BWHXCH B 77-p -B3811MOAeHCTBHHX npH 5 faB/c 

IIccneaonaHa HIIKnJ0311BII8H peaKU11H 77-p~77° +X np11 5 f3B Ha 

cTaTI1CTHKe -=-I 000 77° -Me30HOB, 
nony40IIW cpeaHHe HHKnJ03HBHWe xapaKTepHCTHKH ~-Me30HOB, Ycra-

HOBneHo, 4TO 77° -Me30IIbl B OCHOBHOM JlOlKABJOTCf! B o6naCTH <jlparMeHT8UHH 

nyqKa 11 o ueHTpanbHoii o6nacr11, 

Ha6moaaeTCH I!OA06He pacnpeaeneJmii no P ~/<P ~ > anA 77° -MeaoHOB 

B nccneayeMOH peaKUHH np11 5 faB H 77- -Me30HOB 113 77-p -B3811MOAeHCTBHH 

B HIITCpnane 9He[JrHii )3-300 faB, 

P a6ora B~>lllonllel!a B J1a6oparop1111 smepHbJX npo6neM Oil HI I. 

flpenpHHT 061>e.U.BHeHHOrO HHCTHTyT& a.u.epHWX HCCJie.U.OB&HBI. ,ll,y6H& 1977 

Abrosimov A.T. et al. PI - 10505 

Study of Inclusive Distributions of 
"o Mesons Produced in "-P Interactions 
at 5 GeV/c 

Based on 1000"'' statistics inclusive reaction 
rr p ~ 77° + ... at 5 GeV/c is studied. Average inclusive cha
racteristics of ""S were obtained and found, that 77'', s 
are produced predominantely in the beam fragmentation 
region and central region. 

The similarity of P~/<P, > distributions ("scaling 
in the mean") for the 77°s in 5 GeV /c "-P interactions 
and "- -mesons produced at 13-300 GeV/c pp-collisions 
is observed. 

The investigation has been perfor~ed at the 
Laboratory of Nuclear Problem, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 
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B uarneH: pa6ore /I/ 6biJIO noKa3auo, 'ITO B npouecce 
rr p-. y+ X HHBapuaHTHbie HHKJII03HBHbie ceqenuH, KaK B ueu
TpaJibHOH 06JiaCTH, TaK H B 06JiaCTHX 4JparMeHTaUHH MHllieHH 
u ny'IKa coBna.D.aiOT B npe.ll,enax norpeumocreH: .D.JI.R 3HepruH: 
5,40 H 100 r:JB. 

3KcnepuMeuraJibHa.R npoBepKa cymecTBOBaHH.R auano
ruquoro CBOHCTBa B npouecce HHKJIIOJHBHoro o6pa3oBaHHJI 
rr

0 
-Me 30HOB npe.ll,cTaBJIHeT CJIO)I(HYIO 3a.ll,a'ly. 

8 HaCTO.Rmee BpeMJI HMeiOTCJI TOJibKO TpH pa6oTbl no 
uccne.D.oBanuiO npouecca 

TT -p -+ TT0 + X . /1/ 

8 nepBOH H3 HHX, BblflOJIHeHHOH Ha BO.ll.OPO.ll.HOH KaMepe npu 
3HeprHH 18,5 r:JB /2/, npHBe.ll,eHbl cpe.ll,HHe xapaKTepHCTHKH 
TT

0 
-Me 30HOB H HHBapHaHTHOe pacnpe.ll,eJieHHe no cPeHHMa-

uoBcKoH: nepeMeuuoH: X = 3!Jl 
v'S 

I v' s -nonua.R 3Hepru.R 

B3aHMO)l,eHCTBHJI, p~ -npO.ll,OJibHa.R KOMflOHeHTa HMflYJibCa 
B c.u.M./ ua crarucruKe 100 rr0 -Me3oHoB. )J.pyrue pa6oTbi 
BblflOJIHeHbl MeTO.ll,HKOH HCKpOBbiX KaMep npH 5 r:JB/c /3/ 
H 14 r:JB/c /4/. HHBapuaHTHbie pacnpe.ll,eJieHHH, nonyqen
Hble 3.ll,eCb, COOTBeTCTBYIOT JIHllib orpaHH'IeHHOH 'laCTH 
4Ja3oBoro o6'beMa. 

AnanorH'IHble xapaKTepHCTHKH )l,JIJI =1000 rr 0 ·Me30HOB 
83 peaKUBH 

+ 
TT p -+ TT

0 + X /2/ 
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nonyYcHbJ TOilhKO npH 3HeprHH 10,5 F:JB B pa6oTe /S/ , 
BblnOJlHCHHOH C llOMOJUblO llY3blpbKOBOH KaMepbl, 3allOJ1HCH
HOH BO.U.OpO)J.HO- HCOHOBOH eMeebiO. 

1. B HaeTOHJUeii pa6oTe eoo6maiOTeH pe3ynbTaTbJ H3y
YeHHH HHKI1103HBHoro npoueeea /1/ npH 5 F:JB/c. 3KenepH
MeH1 BhlllOJlHCH Ha CTaTHCTHKe 1000 17 ,_ MC30HOB. 

Pa6oTa OCIIOBaHa Ha aHaJ1H3C 230000 eHHMKOB, nony
YCIIHbiX npH o6nyYeHHH Mel poBOH nponaHOBOH ny3blpbKOBOH 
KaMepbJ jr,/ B nyYKe 17- -Me30HOB e HMnynheOM 5 F:JB/c 
eHHXpo$a3oTpoua 011Jll1. CHeTeMa o6pa60TKH eo6bJTHH 

1~ 1 

e y- I<BaHTaMH onHeaHa B pa6orc i · 1 • B HaeroHmec apeMH 
Ha JlCHTe eyMMapHblX pe3yi1bTaTOB HMCCTCH OKOJ10 8000 
y-KBaHTOB OT 5600 eo6bJTHH e /1-'-3/ y-KBaHTaMH. bOJlb
lllaH )J.OJlH ~JlOH CTaTHeTHKH /4311/o/ COeTOHT H3 e06bJTHH e 2· 
H 3 y-KBaHTaMH 1

, 

Ha puc. 1 npe.u.eraaneuo 3KenepHMCHTanbHoe paenpe-
.u.eneuHe no 3$$eKTHBHoli Maece .u.syx y - I<BaHTOB M yy 

/2900 KoM6HHaUHH/. Cpe.u.uee 3HaYeHHe Myy B o6naerH 
Mace /110-160/ M:JB paBHo /135±0,5/ M:JB c .U.HenepeHcu 
/14,0±0,5/ M:JB. <l>oHoBaH KPHBaH nonyYcua Mo.u.enHpoaa
HHCM o6pa30BaHHH 17°- Me30HOB B 17- p B3aHMO)J.CHeTBHHX IIpH 
5 F:JB/c B ycnoBHHX Harucro 3KencpHMeHTa. B o6nae1 H 
Myy~ /110-160/ M:JBHaxo.u.HTeH oi<ono 100017° -KoM6H
HaUHH, H 3 KOTOpbiX ""'30o/o eoeTaBJlHIOT KOM6HHaUHH y- KBaH
TOB H3 pa3HbiX ilc -MC30HOB /"IlO)I(HbiC" 17° -Me30Hbl/. 
BHe yKa3aHJIOH o6naeTH eo.u.ep)I(Hl eH ue 6onee J 5o/o "HeTHH
HbiX" ilc -MC30HOB. 

2. 11eKa)I(CHHe HHKJ1103HBHblX paenpe)J.eJlCIIHH pa3J1HYHhJX 
$H3HYCCKHX BCJlHYHH )J.JlJI "HeTHHHhiX" 17° -MC30HOB H3-3a 
npHCYTCTBHH $oHa "JlO)I(HbiX" T7

11 -MC30HOB HeCJle)J.OBaJlOCb 
Mo.u.ennpoaauHeM 3KcnepuMeura MCT o.u.oM MonTe- Kapno. 

B uurepaane Mace IMn -Mrr" ! ·::._ 14 M:JB 6bii1H nonyye-
Hbi HHKJ1103HBHbH! pacnpe.u.eneHHJI pa3HbiX XapaKTepHeTHK 
(p r: , cosO*, ... ) )J.JlH }')' -KOM6HHaUHH, o6pa30BaHHbiX I<aK ,, 

"'JlpOCMOTp H o6pa60TKa C06bJTHH C O)J.HHM y-I<BaHTOM 
npOH3BO)J.HJ1HCb Ha YaCTH /~1211/o/ HMeiOJUerOCJI 3I<CnepH
MeHTaJ1bHOro Marepuana. Ilpu .u.anhueilrneM auanu3e 3TH 
C06hlTHH YYHThlBaJlHCb noepe.u.eTBOM BBe)J.eHHH "Beea" co-
6biTHJI. 
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0 0.2 
Puc. 1. PacnpeoeAeHue 
y- KBaHmoe. 

0.4 M11, faB 

no :J¢¢eKmUBHOU MQCCe 06YX 

B paena.u.e o.u.Horo TT
0

- Me3oHa, raK u or pacna.u.oa pa3HbJX 
TT

0
- Me30HOB. B ycnoBHHX Harnero 3KcnepHMeHTa ycrauoa

neuo: a/ HHKI1103HBHhle paenpe.u.eneHHH pa3I1HYHhlx xapaK
repucTHI<, Kai< OT "HeTHHHbiX" 77° -Me30HOB, Tal< HOT "IlO)I(
HbiX", B HHTepaane Mace 1Myy-M

77
o I ::; 14 M:JB npnMepHo 

O)J.HHaKOBbi; 6/ BJlHHHHe <iJoH'a HeCyJUeCTBeHHO, - OHO HC 
BhlXO.U.HT 3a npe)J.eJlbl eTaTHeTH'IeCI<OH OlllHfiKH paCCMaTpu
BaeMbiX pacnpe.u.eneHuii; B/ CYJUeCTBeHHblX CHCTeMaTH
'ICeKHX HCKa)l(eHHH B HCene.u.yeMblX paenpe.u.eneHHJIX He Ha-
6n10.u.aeTe R. 

3. KuHeMaTH'IeCKHe xapaKTepucTHKH "o_ Me JOHOB Bbi-
'IHeneHw no COOTBeTCTBYIOJUHM XapaKTepHeTHKaM .U.BYX y
I<BaHTOB e 3$<lJei<THBHoii Maccoii /110 s_MYY S 160/ M:JB. 
"Bee" TT

0 -Me3oHa onpe.u.enReTcR no dJopMyne W 
77

o = 

= wyl'Wy2 ·Wco6 , r.u.e Wco6 -Bee co6biTHR, Wyl H Wy2 -
Beca 3aperHeTpHpOBaHHhlX y -KBaHTOB. 
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,ll,nJI noene.D.yiOI.Qero auanuJa 6bmo oeTaaneuo 946 rr0 
-

Me3oHoB, Y.D.OBJieTBOPJIIOI.QHX ene)J.yiOI.QHM KPHTepHJIM oT6opa: 

~p 
W 

0 
S 100; P 0 S 5 F3B/c; 1-p-1 0 :::_0,25. 

rr rr rr 

B 3TOH Bb160pKe epe)J.HJIJI OTHOeHTenbHaJI norpeiiiHOeTb 

H3MepeHHJI HMnynbea eoeTaBnJieT 8,5*, epeJJ.HHe norpeiii
uoeTH a3HMyTanbHOrO H rny6HHHOrO yrnOB eOOTBeTeTBeHHO 
paBHbi 0,53° H 0,60 °. Cpe.D.HHH "Bee" rr 0 -Me30HOB 26,2± 
±0,8. CpeJJ.Hee 'IHeno rr0 -Me30HOB ua OJJ.HO ueynpyroe 
B3aHMO)J.eHeTBHe H BenH'IHHa HHKlll03HBHOrO ee'leHHJI o6pa-
30BaHHJI rr0 -Me3oHOB 6bmH onpe.D.eneHbi B pa6oTe Is I 

<n 170 > = 1,28±0,05 H a~~cl=/30,5±0,7/ M6. 

Cpe.D.HHe 3Ha'leHHJI HMnynbea < IP I>, a TaK:>Ke ero no

nepe'IHbiH < P ,.> H npoJJ.OJJbHbiH < P II> KoMnoHeHTbi B na6. 
eBeTeMe B e .l{.M. )J.llJI 77°- Me 30HOB H Y- KBaHTOB npHBe)J.eHbl 

B Ta6nuue. 

Ta6mma 

BeJUI'IliHa, faBle y TTO 

--
<IPI> 0,531 :t. 0,009 1,101 :t. 0,035 

<P*> 0,242 :t. 0,003 0,423 :t. 0,011 

<P > .... 0,172 :t. 0,002 0,298 :t. 0,008 

<P2> 0,050 :t. 0,001 0,126 :t_0,007 
.!. 

<PI I> 0,476 :t. 0,003 0,930 :t. 0,030 

KaK H O:>KH)J.anoeb, 3Ha'leHHe < p-"- > )J.llJI rr0 -Me30HOB no 
eBOeH BenH'IHHe 6nH3KO K eOOTBeTeTBYIOI.QeH BenH'IBHe 

/"" 0,3 F3B/c/ .D.nB JapJI:>KeHHbiX nuouoa. 
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Paenpe)J.eneHHJI rr0 -Me30HOB no aeey W77o , no HMnynb
ey P H yrny BbineTa (} B na6opaTopuoH: eueTeMe npe.D.eTaane

Hbi Ha pUC. 2a,6,8 eOOTBeTeTBeHHO. 

4. ,ll,nJI npoaepKH enpaBe.D.nHBoeTH runoTe3bi eKeiinuura 
"B epe)J.HeM" 191 HaMH fibillO Heene)J.OBaHO HOpMHpOBaHHOe 

ua e.D.HHHUY paenpe)J.eneuue daldP + JJ.nJI rr0 -Me30HOB 
B 3aBHeHMOeTH OT p I<P > /eM. puc.3/. 

B pa6oTe 191, "ua +oeuoae auanuJa peaKUHH pp -. 

-.rr- + (n-l)ch+ ... B JJ.HanaJoHe 3HepruH: /13-300/ F3B B 
rr-p-> rr- + (n-1 )ch +... npH 25 F3B 6hlno noKa3aHo, 'ITO 
paenpe)J.eneuue 

<P > 
-' 

a 

da 

dP 
+ 

p 
-"-

= f(---, S> 
<P > 

+ 

/3/ 

He 3aBHeHT OT THna B3aHMO)J.eHeTBYIOI.QHX qaeTHU,OT ::mep
rHH nepBH'IHOH 'laeTHL{bl H OT MHO:>KeeTBeHHOeTH BTOpH'IHbiX 
qaeTHL{. flpH 3TOM tPYHKUHJI /3/ HMeeT BH)J.: 

p p p 
f(---"--) =a(-~-) cexp[- b(-~)J, 

<P > < p > < p > 
/4/ 

-"- -"- -"-

r.D.e a =6,23±0,52; b =2,37±0,04; c =1 ,37±0,03. Auanoruq
HblH peJynbTaT 6blJI nonyqeu no3JJ.Hee B pa6oTe hoi npu 

- + ( ueene)J.oBaHHH peaKUHH rr p ... rr-+ n-Uch+ ... npu 40 F3B. 
CnnoiiiHaJI KpHBaJI Ha puc. 3 eooTBeTeTByeT tPYHKUHH 

/4/. Xopoiiiee eornaeue 3TOH KpHBOH e 3KenepHMeHTanbHbl

MH )J.aHHblMH eBH)J.eTenbeTByeT 0 TOM, 'ITO BbiiiieyKa3aHHOe 
MaeiiiTa6uoe eBOHeTBO HMeeT MeeTO H )J.llJI 77° -Me30HOB H3 
peaKUHH /1/ y:>Ke npu "ManoH:" 3Hepruu 5 F3B . 

5. Ha puc. 4npeJJ.eTaBneHbl HHKniOJHBHbie HHBapuaHTHbie 
paenpeJJ.eneHHB B JaBHeHMOeTH OT X . B ueuTpanbHOH 
o6naeTH <X =0) B npe.D.enax 3KenepHMeHTanbuoH: norpeiii
HoeTH BbiXO~bl rr 0 -Me30HOB KaK npH 5, TaK H npH 
10,5 F3B/c /SI H 18,5 F3B/c /21 /J eoana)J.alOT e BbiXOJJ.a
MH rr +_Me30HOB npH 40 F3B/c 127. CooTBeTCTBYIOI.QBe 
.D.aHHble JJ.nJI 11+- Me3oHOB npu 16 F:JB/c /ll/ ne:>KaT cy
I.QeeTBeHHO HB:>Ke. 
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100 

<~>= (20.7± OAf 

6> 
~ 

Puc. 2. PacnpeoeAeHue no 6ecy - /a/, UMnyAbCY - /6/ 
u no yzAy 6b1Aema - /6/ TT

0 
- Me3oHo6 6 Aa6opamopHoii cucme

Me KOOpOUHQIII. 

8 

' I 

1 2 

PJ./(P.L) 

Puc. 3. PacnpeoeAeHue (<P _,_>I a) da I dP _,_ 6 3Q6UCUMOCIIIU 
om P _,_I <P _,_ >. CnAowHaJI Kpu6aJI - aHaA02U'IHoe pacnpeoeAe
Hue /(JopMyAa /4/ 6 meKcme/ OAJI rr-- Me30H06 6 peaKIJUJIX 
pp~ rr-+ ... npu 13-300 F3B/c. 

B o6nacru X < 0 H3- 3a orpauuqeuuoil era THCTHKH 
3KCnepuMeHTanLHhle ,IJ.aHHhle Ha puc. 4 ,Il.ilB rr 0 -Me30HOB 
HaMu ue npuao,IJ.BTCB. B uenoM :lKe MO:lKHO yKa3aTL, 'ITO 
npu 5 F3B/c rr

0 -Me30Hhl B ocuoBHOM po:lK,IJ.aiOTCB ao6nacru 
$parMeurauuu ny'IKa u B ueurpanLHOH o6nacru. C yaenu
qeuueM 3Hepruu ,IJ.OnB rr0 

- MeJouoa, po:lK,IJ.eHHhiX a o6nacru 
$parMeHTaUHH llY'IKa, no-BH,IJ.HMOMY, yMeHLUiaeTCB. 

6. Ha puc. 5 npuae,IJ.euo 3Ha'leuue crpyKrypuoil $yHKUHH 

-
1
- f f(X = 0 P 

2
> dP 

2 
00 '.4 .L 

aT 
/5/ 

-114 
B 3aBHCHMOCTH OT (p Jia6 ) ,IJ.ilB TT

0 -Me30HOB H3 peaKUHH 
/1/ npH HMnynLcax 5 H 18,5 F3B/c 121 H H3 peaKUHH /2/ 
npu 10,5 F3B/c lsi. 
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X =P.,./ p:ax 
Puc. 4. HHIUH03U6H&Ie uHeapuaHmH&Ie pacnpeoeAeHUJI e 3a
eucuMocmu om X . a in - ce'leHUJI Heynpyzozo 63UUMo
oeiicmeuJI. 

anH CpBBHeHHH npe~CTBBBeHW COOTBeTCTBymmue ~aH-
- - + ~ 

Hble ~ ~BH TT - Me+30HOB OT TT p-, TT ~- H pp- ~3BHM~~eH-

CTBH8 H ~BH TT -Me 30HOB OT TT p- B3BHMO~eHCTBHH llpH 

PB3HbiX HMnynLcax. aaHHble ~nH TT- H TT +-Me30HOB 6wnu 

B3HTW H3 0630pHWX pa6oT /I 3/ H /14/. 

113- 38 orpBHH'IeHHOrO KOB8'1eCTBB 3KCnepHMeHTBBbHbiX 

CBe~eH8H ~BH TT
0 

-Me30HOB Tpy~HO CY~HTb 0 llOBe~eHHH 
tPYHKU,88 /5/. TeM ue Meuee 83 puc. 5 B8~Ho, 'ITO np8 

Manwx 3Hepr8HX ee noae~euue auanorH'IHO noae~euum 

ll0~06HOH tPYHKU,88 ~nH B8~8pymmux 3BpH)I(eHHbiX rr± -Me3o

HOB 83 TT + p- B388MO~eHCTBHH. 

7. Ha puc. 6 npe~CTBBneHW 8HBBp8BHTHWe ~8<l><i>epeu
U,HBBbHbie Ce'leHHH 

10 

E~ 
dPJJ 

3 2 
l fE _!!~dP 

TT d ~ -'-

"'o:l 
1:J 
~ 

ol~ 

0 
II 
X 

'-+-> ......____ 

...-Itt 

0.8 

0.6 

0.4 

0.2 

P.al ( r3B/c) 

5 2 

o -pp-n-... 

t ++ +tt+lf 
o -n•p-TI~ .. 
x -n•p-n• .. . 
• -n+p-n° .. . 
ll. -n-p-n-.. . 
• -rr-p-n • .. . 

~~ 

0.2 

~9 
9~ ~~ 

¢ ~ 

¢ 

¢ ~ 

0.4 0.6 0.8 1.0 1.2 

(PAa6ft [r3B/cr~ 
~ -1/4 

Puc. 5. 3aeucuMocm& cmpyKmypHou (JyHKfiUU /5/ om <P;u:6> . 
IIoAH&Ie ce'leHUJI a~ 6&1AU 63Jim&l paeHbiMU 39,8 M6, 
23,4 M6 u 24,3 M6 OAJI pp , rr+p u rr-p 63UUMooeiicmeuii 
coomeemcmeeHHO. 

~BH rr0 -Me30HOB B BHT8na6opaTOpHOH C8CTeMe. anH cpaa

HeHHH np8Be~eHLI auanor8'1Hwe ~auuwe ~nH rr-- Me 30HOB 

83 peaKU,88 

+ -
rrp -+TT +X 

np8 18,5 F3B/c 116< ~nH rr +_Me30HOB 83 peaKU,88 rr-p .... 

.... rr++ X np8 40 F3Bjc/IS/ H H3 peaKU,H8 rr+p .... rr++ X 

npu 8 raB/c 1171. 
KaK 83BeCTHO, a o6nacTH <i>parMeHTBU.8H ny'IKB ua6mo

~aeTCH npe~enLuoe noae~euue CTPYKTypuoil tPYHKU.8H ~nH 
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•-np-11°+ x 5.0 r3B/c 
0 c-1tp-TI-+ X 18.5 

o-n-p-n+ +X 40.0 
--Tip-- TI'- X 8.0 

L-~-L--L--L~-~_L__L~-L--L-~ 

0 w ~ 

f?, (A Aac5) (rtB/c) 

Puc. 6. HHeapuaHmHoe ou¢¢epeH~UQ/lbHOe pacnpeoeAeHue 
no Pll e aHmuAa6opamopHou /a.Aa6./ cucme.Me. 

JK30TH'ICCKHx peaKQHH Tuna "±P __."++X /IS/ . TaKue cse

.IJ.eHHH 0 77°- MC 30HaX nony'ICHbl TOnbKO B HaCTOJill.ICM 3KCUC

PHMCHTC. 

ToT d>aKT, 'ITO B ueuTpanbuoii o6nacTH /puc. 5/ u B o6-

nacru dJparMeHTau;uu ny'IKa /puc. 6/ CTPYKTypuaH <i>YHKQHH 

)J.nH 77° - MC 30HOB B 77- p - B3aHMO.IJ.CJfcTBHJIX BC.il.CT CefiH 

auanorH'fHO COOTBCTCTBYIOll.ICH dJYHKQHH nH.IJ.HPYIOll.IHX 77±
MC30HOB H3 77+ -B3aHMO.IJ.CHCTBHH, MO)I(CT fihlTb ofiycnosneH 

npoueccoM ueynpyroH: nepe3apH.IJ.KH "---> "o/18( Auanoruq

HbiH Jd>d>eKT uafiniO.IJ.ancJI npu uccne.IJ.oBauuu cneKTpa K 0 -

MC30HOB H3 K+p -sJaHMO.IJ.eH:cTBHH 113 •191. 
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