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l13y'leHHe HHKI1103HBHbiX CIIeKTpOB BTOpH'IHbiX 3apsnKeHHbiX 

'18CTHU, o6pa30BBHHbiX B TT-
12C- B38HMOL!ellcTBH>tX 

npR 40 f38/c 
d 3 a 

11ayqeHbl CTpyKcypHbie ljlyHKUHH (E --3-) 
nnst IT± -Me30HOB, Oopa-

dp 
30B8HHblX B TT- 12 C -B38HMOlleilCTBH>tX IIpH p , .• = 40 f38/c B 38BIICHMOCTII 

or nonepe'!Horo RMnyrrbca (P.L). llrrst P.L <:_0,15 f38/c pacrrpenerreHHH uMeiOT 

3KCIIOHeHUH6IlbHbifl BRLl, IlpH'IeM napaMeTpU H8KIIOH8 LIII>t rr± -Me30HOB, 

RCOyllleHHbiX B na6opaTopHOil CHCTeMe KOOpLliiHBT Brrepen, OIIR3KR npyr K 

11pyry H MBIIO OTIIR'IBIOTC>t OT napaMeTpOB HBKIIOHB BO B38fiMOLleilCTBfl>tX pp-

R p -stnpo B mRpOKOM n11anaaone rrepBR'IHbiX 3Hepruil. Ornel!bHO R3y'leHhi 

crpyKTypHbie <jJyHKURR nnst rrHnnpyiOmHX 'lacrnu, uccrrenoBana A-3aBI!CHMOCTb 

OTHOlUeiiHSI HIIBBpHBHTHblX Ce'!eHHil LIII>t rr- 12C- II "+- p-B38HMOileiicTBHH 

B pa3rrH'IHbiX HHTepBBIIBX norrepe'!HbiX HMIIyiibCOB TT- -Me30HOB, 

Pa60T8 BbiiiOIIHeHa B JlaoopaTOpHH BblCOKHX 3Heprull 011Hl1. 

npenpRKT 06bellHKeKKOrO RKCTHTyTa >tllepKbiX HCCrrellOB8KHli. fiy6Ka 1978 

Angelov N. et al. Pl - 11293 

A Study of Inclusive Spe>ctra of Secondary Charged 
Particles Produced in rr- 12 c -Interactions 

at 40 GeV/c 
dsu + 

'!'he structure functions (E--) for rr--mesons produced 
dp3 

in "- 12c interactions at p _ • 40 GeV/c have been studied as a 
function of transverse mom~ntum (P .L) • For P l ;:: 0.15 GeV/c the 
distributions have an exponential form, the slope parameters for 
rr± -mesons emitted forward (in lab, c,s,) being near to each other 
and differing slightly from those for pp - and p nuclear interac
tions in a wide range of primary energies. Separately, the structure 
functions for leading particles have been studied, the A dependen
ce of invariant cross section ratio for rr- 12 C and rr- p interac
tions has been investigated in various ranges of rr± meson trans

verse momenta. 

'!'he investigation has been performed at the Laboratory 
of High Energies, JJNR. 

Preprint of the Joint lnsti tute for Nuclear Research. Dubna 1978 

© 1878 06'hellBHeHHb1JI BHCTBTYT RJlepHbiJC IICCnellOBBHHJI /ly6Ha 

§1. BBEAEHHE 

HacTOJIIUaJI pa6oTa JIBnJleTCJI npo,IJ.oiDKeHHeM UHKna 

accne,IJ.OBaHHH "- 12C -a3aHMO,IJ.eHCTBHH, BblnonHeHHblX B 

paMKaX CoTpy,IJ.HH'IeCTBa no o6pa6oTKe CHHMKOB C ,IJ.BYX

MeTpoaoil nponauoaoil ny3hlPhKOBoil KaMepbl OH.HH, o6ny

qeuuoil "- -Me3onaMH c HMnynhCOM 40 T:JB/c ua ycKopa

Tene Hcl>B3. B 3THX pa6oTax no,IJ.po6Ho a3y'leHbl aonpocbl, 

CBJI3aHHble C MHO*eCTBeHHOCTbW BTOpH'IHbiX 3apJI*eHHbiX 

qacTHU H y -KaauToB I l- 4/ ; KoppenJIUHH Me*,IJ.Y BTO_P,H'~
HbiMH JapJI*eHHbiMH 'laCTHUaMH, Me*,IJ.Y y-KBaHTaMH i 4,f/; 

HHKJIW3HBHble pacnpe,IJ.eneHHJI npOTOHOB, CTpaHHbiX 'laCTHU 
I, I u lg I 

a y - KBaHTOB I 6-81 ; KorepeHTHble aJaHMo,IJ.eHCTBHJI 1 1 • 

Ilony'leHbl npe,IJ.aapaTenhHble peJynhTaThi no HHKnroJHBHbiM 
+ 131 u 

cneKTpaM i7- -Me30HOB I <I , HCCJie,IJ.OBaHbl CBOHCTBa nu-
l I 

,IJ.apyroiUHX qacTHU I lO; 
B ,IJ.aHHOH pa6oTe Ha OCHOBe aaana3a .:::..· 6000 i7-

12C
B3aHMO,IJ.eHCTBHH H3y'lanHCb HHKnW3HBHble peaKUHH THna: 

i7 12c + 
-· i7 .. + ... /1/ 

MeTO,IJ.H'IeCKHe aonpocbl, cBJI3aHHble c oT6opoM a o6pa-

6oTKoil C06biTHH, H3nO*eHbl B HalllHX pa6oTaX /1,8/. 

,IJ.nJI 

§2. HHKJI/03HBHbiE CIIEKTPbl 
d3 (T 

Hccne,IJ.oaauo noae,IJ.eaae cTpyKTypaoil l}lyHKUHH E --
dp 3 

12C-a3aHMO-+ 
-Me30HOB, o6pa30BaBlllHXCJI B i7 rr ~-
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,IJ,eHCTBHJIX, B 3aBHCHMOCTH 

(P1 ), H npoBe,IJ,euo cpaBueuae 

B3aHMO,IJ,eilcTBHH npH Toil )l(e 

Me3oua. 

oT nonepequoro aMnynLca 

c pe3ynLTaTaMH ,IJ,nJI i7-p -

3HeprHH nepBH'IHOrO 77 

+ Ha puc. 1 noKa3aHbl pacnfe.IJ.eneuaJI ,IJ,nJI Bcex BTOpH'IHbiX 

77 - -Me30HOB, T .e. ,IJ,nJI 7T- -Me30HOB, HClly~eHHbiX llO,IJ, 

BCeMH yrnaMH B na6opaTOpHOH CHCTeMe KOOp,ll,HHaT jn.C.K./. 
B HHTepBane P J.. ?_ 0,150 F3B/c pacnpe,IJ,eneHHJI HMeiOT 

3KcnoueuuaanLHbiH BH.IJ. KaK ,IJ,nJI rr +, TaK a ,IJ,nJI 77-- Me-

30HOB, npa'leM ,IJ,nJI 77--Me30HOB cTpyKTypuaJI ~YHKUHJI 

na,IJ,aeT C pOCTOM p .l 6biCTpee, 'I eM ,IJ,nJI 77-+ -Me 30HOB. 
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Puc. 1. CmpyKmypHbte ~YHKf.IUU OA.R rr± - Me30H08, ucnyrqeH
Hbrx noo 8CeMU yzAaMU 8 A.C.K. 
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To )l(e caMoe ua6mo,IJ,aeTcJI H ,IJ,nJI rr- p - B3aHMo.IJ.eilcTBHH. 

0TMeTHM, 'ITO B HHTepBane yrnOB HCllYCKaHHJI 0 ''

- 12 ° B n.C.K. , pa3HHUa B llOBe,IJ,eHHH cneKTpOB i7-1 - H 

TT- -Me30HOB yMeHbmaeTCJI, npH'IeM HHBapHaHTHble Ce'leHHJI 

,IJ,nJI 77+ -Me30HOB Ha'IHHaiOT na,IJ,aTb C pOCTOM p .l 6biCTpee, 

'leM ,IJ,nJI i7- -Me3oHOB /puc. 2/. 
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+ Puc. 2. CmpyKmypHbte ~YHKf.IUU OA.R rr- - Me30H08, ucnyrqeH-
HbiX 8 UHmep8aAe YZ/108 8 A. C. K. 0111 0cOO 12° 

•·Yron 12" B n.C.K. COOTBeTCTByeT 90°B CHCTeMe ueuTpa 

HHepUHH rr-Me3oH-HyKnOH. 
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llpHBe,IJ.eHHble Ha puc. 1 H 2 pacnpe,IJ.eneHHB: 6blnH 

annpOKCHMHPOBaHbl ~YHKUHeH 

~ 
E~ 

dp3 

const e 

-BP l.. 
/2/ 

B o6nacTH P l 2 0,150 F3B/c. 3Ha'leHHB: cBo6o,IJ.Horo na

paMeTpa B npHBe,IJ.eHbl B ma6A. 1. B 3Ty Ta6nuuy ,IJ.ononHH

TenLHO BKlliO'IeHbl pe3ynLTaTbl annpOKCHMaUHH ~yHKUHeH 

/2/ pacnpe,IJ.eneHHH ,IJ.nJI 77± -Me30HOB, ucnymeHHblX B n.c.K. 

no,IJ. yrnaMH OT 3 °.IJ.O 12 o, a TaK)I(e ,IJ.aHHble, nonyqeHHble 

B pafioTax/11-13/ TlpH H3y'leHHH B3aHMO,IJ.eHCTBHH pp - H p -
JI,IJ.po B wupoKoM ,IJ.Hana30He nepBH'IHblX 3Hepruil. KaK BH.IJ.HO 

H3 Ta6nHUbl, HaKnOHbl 3KCllOHeHT ,IJ.nB: 77+_ H 77--Me30HOB 

6nH3KH ,IJ.pyr K ,IJ.pyry / 3a HCKniO'IeHHeM OTMe'leHHoro 
+ 

BblWe cnyqag HCTIYCKaHHJI 77- -Me30HOB llO,IJ. BCeMH yrnaMH/ 

H Mano 'IYBCTBHTeilLHbl K llpHpo,IJ.e H 3HeprHH nepBH'IHOH 

'laCTHUbl, a TaK)I(e K Macce B:,IJ.pa MHWeHH. 

lionee no,IJ.po6Ho 6blna H3y'leHa o6nacTL Manblx none

pe'IHblX HMTiynLCOB /P l < 0,150 F3B/c/. Pacrrpe,IJ.eneHHB: 

d 3 
I<~_!!_ ~ f(P l 

dp3 
noKa3aHLI Ha puc. 3. 0Ka3anocL, 'ITO 

pe3KHH llO,IJ.'LeM B HHBapHaHTHLIX Ce'leHHB:X ,IJ.ilJI 77+ -Me3o

HOB KaK B 77- 12C -, TaK H B r.- p - B3aHMO,IJ.eHCTBHB:X 

OTHOCHTCJI K HHTepBany O'leHL MailbiX nonepe'IHLIX HMTiynL

coB /P 1 ·s 0,015 F3B/c/, 3aTeM B pacnpe,IJ.eneHHH 

HaMeqae"Tcs nnaTo .IJ.O P ..l :: 0,150 F3B/c. 

§3. A -3ABHCHMOCT.b 

B 3KcnepHMeHTax no a,IJ.poH- B:.IJ.epHLIM B3aHMO,IJ.eucT

BHB:M 06Hapy)l(eHO, 'ITO B Bblpa)l(eHHH ,IJ.ilJI 3<WleKTHBHOro 

'IHCna HyKnOHOB JI,IJ.pa A eff I 14,151, npHHHMaiOJUHX yqacTHe 

BO B3aHMO,IJ.eHCTBHH: 

A = (Ed 3a ) I(&) = A a(P l ) 
eff dp3 3,UpOH-.H,UpO dp 3 a,UpOH-3,UpOH 

/3/ 
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+ Puc. 3. CmpyK11lYPHble ¢YHKfiUU o;u rr-- -Me3oHoe e o6Aacmu 
MQAblX nonepe'lHblX UMnyAbC06. 

cTeneuuoB: noKa3aTenb a(P .L) pacTeT c ysenuqeuueM 

p J H MO>KeT ,AOCTHraTb 3HaqeHHH, 60nbWHX qeM e,AHHHUa. 

Mbi uccne,AoBanu cTpyKTYPY nose,AeHHJI senuquu a (P ~ ) Ha 

npHMepe OT06paHHbiX HaMHTT- 12 C-H rr-p-B3aHMO,AeHCTBHH 

npu P 
77

- = 40 T3B/c. IlonyqeHHble 3HaqeHHJI senuquu 

a (P j_) He OTnHqaiOTCJI cyw;eCTBeHHO OT e,AHHHUbl BO BCeM 

HHTepsane uccne,AoBaHHbiX P .L I puc. 4/ *, npuqeM B cooT

BeTCTByrow:ux HHTepsanaX p j_ OHH OKa3anHCb 6nH3KHMH 

K 3HaqeHHJIM, nonyqeHHbiM ,An'Jl B3aHMO,AeHCTBHH p - Jl,ApO 

npu EP = 28,5 T3BI11/u 300 T3B /14/, 

*"AHOManbHOe'' llOBe,AeHHe TT+ -Me30HOB ,ARJI oqeHb Ma
nbiX P .L /KaK H B cnyqae CTPYKTYPHbiX «llYHKUHH, puc. 3/ 
OCTaeTCJI llOKa HellOHJITHbiM. 

8 

rl 

\I 

0.05 0)+5 

Puc. 4. PacnpeoeAeHue eeAU'lUH a(P -1-) 
¢opMyAa /3/ ) . 

P.Cr3~lc) 

(CM. 111€KC111, 

§4. CTPYKTYPHbiE 4>YHKIJ.HH,ll.JI.JIJIH,ll.HPYJOIJlHX 
fJACTHll. 

B KaqecTBe nH,AHpyrow:eB: paccMaTpusanacL caMaJI 6blcT

paJI B ,AaHHOM C06b1THH BTOpHqHaJI 3apJI)I(eHHaJI qaCTHUa/101_ 

CTpyKTYPHble «llYHKUHH ,AnJI JTHX qacTHU B 3aBHCHMOCTH oT 

p ~ BMeCTe C pe3ynbTaTaMH ,ARJI rr-p -B3aHMO,AeHCTBHH 

noKa3aHbl ua puc. 5. Pacnpe,AeneHHJI .ARJI rr +- H rr-- Me30HOB 

B TT- 12C- H TT- p ·B3aHMO,AeHCTBHJIX llO cllopMe llO,A06Hbl 

,IJ,pyr ,Apyry H cyw;eCTBeHHO OTnHqaJOTCJI OT llOBe,AeHHJI 

CTPYKTYPHbiX llJyHKUHH, paccMoTpeHHbiX B §2. TaKaJI >Ke 

KapTHHa ua6nro,AaeTcJI ,AnJI scex rr ± -Me30HOB c JHeprueB: 

BbiWe HeKoTopoB: rpauuquoB:. B KaqecTBe npuMepa ua puc. 6 
noKa3aHbl CTPYKTYPHble llJyHKUHH ,AnJI rr± -Me30HOB c E~ 
:;: 0,3 E

0
/E 

0
- JHeprHJI uaneTarow:ero rr- -Me3oHa/. 
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P acnpe.u.eneHHJI CTPYKTYPHhiX clJyHKU.HH .IJ.JIJI JIH.IJ.HPYIOll.I,HX 

qacTHU. H .IJ.JIB n ± ·Me30HOB c E ::: 0,3 E 0 6biJIH annpo-

KCHMHpoBaHhl Bblpa)l(eHHeM BH.IJ.a 

d3a Al -A2P..L 
E-- ~ constP l e 

dp3 

/4/ 

lloJiy'leHHble JHa'leHHJI napaMeTpOB A 1 H A 2 npHBe.u.eHhl 

B ma6A. 2. OTMeTHM, 'ITO JHa'leHHJI napaMeTpOB .IJ.JIJI JIH.IJ.H· 
+ pyiOll.I,HX qacTHU. H .IJ.JIJI rr-·Me30HOB c E :2 0,3 E 0 B npe-

.u.enax OWH60K COBlla.IJ.aiOT. 
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Puc. 6. CmpyKmypHble (JyHKijUU OA.R rr ± - .Me30H06 c E :> 

~ 0,3 E 0 . 

Ta6Auija 2 3 --A P , 
llapaMeTpbi A H A 

2 
B Bblpa)l(eHHH E ~ = const P !e 2 

_._ 
1 ~3 

lllltKPYDIIIHe '!acTHUii ~.:t.- Me30Hii c E ~C,J Ec 

$+ $- a;r ::;;-

.J,, 1,81 .! O,JI 0, 95 .! 0, II I,54 :!: 0,5I I,2B:: o,:n 

.:lt (I':l:B/c)-1 6,03 ~ 0,69 41 81! 0,33 5,12 .! 1,37 q,28! o, 83 

-£ 
.f 0,53 o,I7 O, II 0,66 
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BhiBO,lfhl 

OcuoBHble pe3ynLTaTbl pa6oTbl MO)I(HO ctiJopMynupoaaTb 

cne~yJOIUBM o6pa3oM: 
1. CTpyKTypuble tlJyuKJJ,BB 77 :±. -Me30HOB a 3aBBCHMOCTB 

OT nonepequoro BMllYJibCa HMeiOT 3KCllOHeHUBaJibHbiH BB~ 
a o6nacTB P ..l. :: 0,150 T:JB/c, npuqeM ~n.H 77 ±" - Me3ouoa, 
ucnymeHHbiX B n.c.K. anepe~. napaMeTpbl uaKnoua 6nH3KB 
~pyr K ~pyry B MaJIO OTJIBqaiOTCB: OT napaMeTpOB HaKJIOHa, 
nonyqeHHbiX npH aHaJIH3e B3aHMO~eHCTBHH pp - H p- B:~po 
B WHpOKOM ~Bana30He nepBHqHbiX 3HeprHH. 

2. CTeneHHble noKa3a Tenu B A- 3aBHCHMOCTH oTuowe
HH.H HHBapuaHTHbiX ceqeHHH ~JI.H 77- 1~ C- H 77-- p -B3aHMO
~eHCTBHH 6JIB3KB K e~BHHUe KaK ~JI.H 77 ,_ -, TaK H ~JIB: 
77--Me30HOB B BHTepBaJie P1 ~_- 0,150 T:JB/c. 

3. CTpyKTypuble ll!YHKUHH ~JIB JIH~upyiOmux qacTHU B 
77 :+- -Me30HOB c E :_;- 0,3 E 0 coana~aiOT ~pyr c ~pyroM 
H DO llJopMe ll0~06Hbl COOTBeTCTBYIOIUHM pacnpe~eJieHHB:M 
~JI.H n-p - B3aBMO~eacTBBH npu TOH )l(e 3Hepruu uaJieTaiOmero 
77-- -Me3oua. 

ABTOpbl 6Jiaro~apHLI Jia6opauTaM, npuHHMaBWHM yqa
CTHe B npOCMOTpe CHHMKOB C ~BYXMeTpOBOH nponaHOBOH 
KaMepbl u o6pa6oTKe noJiyqeuuoro MaTepuaJia. 
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