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CanoMoB D.iK.A. a Jlp. 

MHOiKeeTBeHHOeTH BTOpH'IHblX 38pSiiKeHHbiX '18eTHU BO 

B38HMOJleAeTBHSIX 77 --Me30HOB e HMnyn&eOM 50 faB/e 

e HJlp8MH ~OTOaMyn&eHR 

PI - I0724 

B pa6oTe npHBOJlHTeH epeJlHHe MHOiKeeTBeHHoeTH nasHeBbiX, nasaesbiX 

OTpHU8Ten&HO 38pSiiK8HHbiX, •eepbiX" H •"'epHbiX• qaeTHU BO B38HMOJleAeTBH

Hlt 1T--Me30HOB C HMnyn&eOM 50 faB/e e S1Jlp8MH ~OTOaMyn&eRH, pacnpeJle

neHHble no rpynnaM B38HMOJleACTBHA (KB83HHyKnOHHble, SIJl8pKbl8 C 'IKCnOM 

CHnbKOHOHK3HpyiOIUHX '18CTHU, M8HbWHM HnH p8BHblM 6, H SIJl8pHbl8 C 'IHCnOM 

T8KHX ll<e '18CTHU, 6on&WRM 6). npHBOJlSITCSI 3H8'18HHSI epeJlH8r'O 38pSIJl8 no 

TeM ll<e rpynnaM. BbmonHeHo cpasHeaae axcnepaMeKTan&HoA aasucaMOCTH 

JlHCnepCHH CpeJlH8r'O 'IHCna nHBH8Bbllt '18CTHU OT cpeJlH8r'O 'IHCna nHBH8Bbllt 

'18CTRU H HOpMHpOB8HHOr'O KOppenHUROKKOr'O MOM8HT8 y 2. = 0/<n / 2 
OT 'IHCna 

CBn&HOHOKH3HpyiOWHlt '18eTHU C npeJlCK838HRSIMH MOJleneA. 

Pa6oTa Bbmonaeaa B Jla6opaTopaa BbiCoxax aHepraA OH.RH. 

npenp••T 0C5w.PBe-oro ••cT•TYT& a,lepDUt •cclle.lo--1. Jb1Sa 1977 

Salomov Dzh.A. et al. PI - I0724 

Multiplicities o~ the Secondary Charged Particles 
in the Interactions of 50 GeV/c ,-~Mesons with 
Emulsion Nuclei 

The dependences of the multiplicity characteristics 
on the thickness of the nuclear target (or on the degree 
of destruction of target nucleus) were investigated at 
50 GeV/c ~meson interactions with emulsion nUclei. The 
average multiplicities of relativistic tracks (s), negati
vely-charged particle tracks (-) , grey tracks (g) and 
black tracks(hl were obtained for three classes of inter
acti,ons: 

(i) interactions with free and quasifree nucleons; 
(ii) interactions with light nuclei and peripheral 

collision with heavy nuclei ( Nh ~ 6 ); 
(iii) interactions with heavy nuclei (Nh > 6 ). 

The average net charge for events (ii) is-(0.53± 
± 0.03) and for events (iii) is (1.12±0.07). 

The observed difference of the average net charge for 
these groups can be explained by the multiple interactions 
of incident particles with nucleons inside the nucleus. 

The dependences of dispersion on <n > and of y =D/<n > 2 

on Nh were compared with theoretical mod~ls. 2 8 
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B HaCTOJillleB pa6oTe HCCne~yiOTCJI MHO)l(eCTBeHHOCTH 

BTOpHqHbiX 3apJI)l(eHHbiX qaCTH~ BO B3aHMO~eBCTBHJIX TT 

Me30HOB c HMnynLCOM 50 F3B/c c; JI~paMH ~OT03MynLCHH. 
ct>oT03MynLcHH 6wna o6nyqeHbl Ha ycKopaTene Hci>B3 ICep

nyxosl B CHnbHOM MarHHTHOM none. 

OnacaHHe MeTo~HKH 3KcnepaMeHTa, oT6opa B3aHMo~eii
CTBHii ya3HOrO THna, TeXHHKH H3MepeHHB ~aHO B pa6o

TaX/ 1 •2 • An• aHan113a 6wno oTo6paHo 533 co6biTHJITT-- JI~po 
(TTA) H 141 C06biTHe KBa3HHyKnOHHOrO THna(TTN) • 92 C06biTHJI 

KBa3HHyKnOHHOrO THna BMeCTe C 533 JI~epHbiMH C06b1THJIMB 

OTHOCJITCJI K O~HOB Bb160pKe. KaK B BO MHOrHX pa6oTaX, 

qacno CHnbHO HOHH3HPYIOmBX qacTH~ Nh B C06b1THH pac

CMa TpHBaeTCJI KaK ycnOBHaJI Mepa qacna BHYTPHJI~epHbiX 

CTOnKHOBeHHB, KOTOpOe 3aBHCHT OT JI~epHOrO semeCTBa 

Ha nyTH 11 -Me30HOB. B3aHMo~eiicTBHJI pa3~enJIIOTCJI Ha 

rpynnw 11N , 11 A c N h ::; 6 ls3aHMo~eiicTBHJI Ha nerKHX JI~pax 
C, N , 0 H nepa~epaqecKHe .Ha Ag , Br I H c N h > 6 l~eHT
panLHble cTonKHOBeHHJI c JI~paMaAg , Br I. 

B 11a611. 1 npe~cTasneHbl cpe~HHe MHO)l(eCTBeHHOCTH 

nHBHeBbiX (s) , nBBHeBbiX OTpH~aTenbHO 3apJI)l(eHHbiX qaCTH~ 

H canLHOHOHH3HPYIOmBX I h , g H b I qacTH~ no yKa3aHHbiM 

rpynnaM B3aHMO~eHCTBHB. 
B 3Toii )l(e Ta6na~e npase~eHbl 3HaqeHHJI cpe~HHX 

MHO)l(eCTBeHHOCTeii BTOpHqHbiX qaCTH~ npB B3aHMO~eiiCTBBH 
17--Me30Ha CO BCeMH JI~paMH ~OT03MynbCHH, a TaK)l(e 

cpe~HJIJI MHO)l(eCTBeHHOCTb 3apJI)l(eHHbiX qaCTH~ <n eh.> H 

qacTH~, 3apJI)l(eHHbiX OTPH~aTenLHO, <n > ~nJI 11- p -s3aHMO

~eiicTBHii npa HMnynLce 40 F3B/c!3/.-
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lf3 ~aHHOH Ta6nBULI BB~HO, 'ITO C ysenB'IeHBeM Ton

IJJ;IIHLI Jl~epHo:ii MaTepBB, npoxo~BMO:ii qacTBu;e:ii, pacTeT 

Cpe~Hee 'IBCnO KaK nBBHeBLIX 'laCTBU /B OCHOBHOM fiBOHOB/, 

TaK B Cpe~Hee 'IBCnO CBnLHOBOHB3BPYIOIUBX 'laCTBU /B OC

HOBHOM HyKnOHOB, o6pa3yiOIJJ;IIXCJI npB pa3pyWeHBB Jl~pa 

MBWeHB/. IlpB'IeM cpe~HBe 'IBCna g- , b- B h -qacTBU B03-

pacTaiOT 6onee 'leM B 4 pa3a npB nepexo~e OT rpynnLI 

B3aBMO~e:iicTBB:ii c Nh ::::; 6 K rpynne c N h > 6, B TO speMJI 

KaK cpe~Hee 'IBCnO S -qaCTBU pacTeT He CTOnL 6LICTpO 

/MeHee 'leM B 2 pa3a/. 3TOT tiJaKT roBOpBT 0 TOM, 'ITO 

o6pa30BaHBe h-qacTBU HaXO~BTCJI B cna6o:ii 3aBBCBMOCTB 

OT pO)I(~eHBJI S - 'laCTBJJ;. 

HHTepecHo npocne~BTL B3MeHeHBe 3Ha'leHBJI cpe~Hero 

3ap11~a Ha co6LITBe <n -n >no rpynnaM B3aBMo~e:iicTBB:ii • 
+ -

B 111a6A. 2 npase~eHLI cpe~HBe 3apJI~LI ~nJI rr-p-, rrn -

B3aBMO~e:iicTBB:ii, ~nJI B3aBMo~e:iicTBB:ii c N h :5. 6 /6e3 

KBa3BHyxnoHHLix/ B c N h > 6 . 
H3 aHanB3a ~aHHLIX, npsse~eHHLIX B ma6A. 2, cne~yeT, 

'ITO B rr-p - B 77- n -B3aBMO~e:iiCTBBJIX npBCYTCTByeT 'laCTL 

Jl~epHLIX B3aBMO~e:iiCTBBH. 3TO 3arpJI3HeHBe CBJI3aHO C 

TeM, 'ITO He ~nJI BCeX 'laCTBU B3 C06LITBJI y~aBanOCL 

onpe~enBTL 3apJI~. 3Ha'leHBe cpe~Hero 3apJ1~a MLI onpe

~enJinB KaK OTHOWeHBe pa3HBJJ;LI Me)l(~y 'IBCnOM BCeX 

nono)I(BTenLHLIX B oTpsu;aTenLHLIX qacTBU /c y'leTOM reo

MeTpsqecxsx nonpasox/ B3 co6LITB:ii ~nJI ~aHHo:ii rpynnLI 

B3aBMO~e:iiCTBBH K 'IBCny 3TBX C06LITBH. 

H3 cpasHeHBJI 3Ha'leHB:ii cpe~Hero 3apJI~a ~nJI rpynn 

c Nh ::::; 6 B N h ~ 6 cne~yroT HeKoTopLie xaqecTseHHLie sLI

BO~LI. Tax, 3Ha'leHBe cpe~Hero 3ap11~a ~nJI rpynnLI c ~ ~ 6 

xopowo yxna~LIBaeTCJI B cxeMy o~HOKpaTHoro B3aBMo~e:ii

CTBBJI nepBB'IHOH 'laCTBJJ;LI C HyKnOHaMB Jl~pa, npB'IeM B 

paBHOH CTeneHB KaK C npoTOHaMB, TaK B C He:iiTpOHaMB • 

IlonO)I(BTenLHYIO senB'IBHY <n+ -n_> ~nJI rpynnLI c Nh > 6 
MO)I(HO 06'LJICHBTL MHOrOKpa THLIM B3aBMO~e:iiCTBBeM Bane

TaroiUe:ii 'laC THULl c HyxnoHaMB Jl~ep Ag , Br . 
B pJI~e pa6oT/4,5/ BLICKa3LIBanacL MLICnL 0 TOM, 'ITO 

COBMeCTHOe B3y'leHBe Cpe~HBX MHO)I(eCTBeHHOCTe:ii B ~BC

nepCBH fi03BOnBT c~enaTL sw;6op Me)I(Ay CyiJJ;eCTBYIOIUBMB 

Mo~enJIMB a~poH- Jl~epHLIX B3aBMo~e:iicTBB:ii. Ha puc. 1 
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Ta6Aulla 2 

rpynna 
< n.-t- n_ > B38MMo-

,n;eiCTBHil 

x-p -(0,18 ± 0,02) 
x-(1., -(0,50 ± 0,06) 
x-A c N,_~6 -(0,53z0,03) 

(des KBSSMHYKXOHHHX) 
- ,_ c Nh.. >6 +(1,12±0,0?) 

~~ o- 6eplep ~ 
• - A6aypcixuMof> 

8 t 
o- 6y3a 
x - Hawu OOHHble 

7 

6 

5 

q 

3 

2. 

1 

3 ~ 5 6 7 s 9 m 11 12. 13 ~~ <n5> 

Puc. 1. ,4ucnepcu.11 KaK fPYHKliUJI cpeoHezo 'lUCAa poJKOeH
HbiX 'laCIIUll < n >. s 

6 

~ 

npHBe.IJ;eHa 3aBHCHMOCTb .IJ;HCDepCHH o.{<n2 >-<n >2 ] OT cpe.n;

aeii MHO:>KeCTBeHHOCTH nHBHeBLIX qacTH:U .n;nB rpynn c N h ~ 6 
H Nh > 6. Ha 3TOM :>Ke pHcyaKe npHae.n;eHbl TO'IKH H3 pa6oT /6-8/. 
3.n;ecb :>Ke npe.n;cTaaneHbl KpHBble, B3BTLie H3 pa6oTLI /S/ . 

CnnowaaJI nHHHB - pacqeT .n;nB Mo.n;eneii, r.n;e pa3MHO:>KeHHe 

'laCTHI{ DpOHCXO.IJ;HT B pB.n;e DOCne.n;OBaTenbHbiX CTOnKHOBeHHH 

nepBH'IHoro a.n;poaa c ayKnoaaMH B.n;pa /cMoTpH, aanpHMep, 

MO,IJ;enb roTT«<JpH.n;a /9/ /. IIITpHXOBaB H WTpHx-nyHKTHpHaB 

nHHHH - npe.IJ;CKa3aHHB MO.IJ;enH KOrepeHTHOH Tpy6KH/10/ , 

paCCMaTpHBaiOII{eii MHO:>KeCTBeHHOe pO:>K.IJ;eHHe 'laCTHI{ Ha 

B.IJ;pe KaK pe3ynhTaT KOrepeHTHOrO B3aHMO.IJ;eHCTBHB Hane

TaiOII{eH qaCTH:Ubl C rpynnoii HyKnOHOB B.n;pa. 

HawHM .n;aHHbiM TaK :>Ke, KaK H .n;aHHbiM .6ywa, 6onbwe 

~ COOTBeTCTBYIOT MO.IJ;enH nepaoro THDa. 

~ 

• 

Ha puc. 2 npHae.n;eaa 3aBHCHMOCTb y - _o __ oT N no 
2 <n >2 h 

HaWHM .n;aHHbiM H KpHBble H3 pa6oT~ I 41 , pacc'IHTaHHble 

6"2. 
0.3 

o.z 

0.1 

5 fO 

---lf::::~1-Up .................... ~ 

R""%+Y.3v ---.:::......._ 

15 20 Nh 
Puc. 2. 3a6UCUMOC111b HOpMupo6aHHozo KoppeAJiliUOHHOZO 
MOMeHIIa y 2 011 'lUCAa N h . 

1 



2 1 /9/ 1 1 /ll/ 
a npe)J.nono:lKeHHH R .. '3 + 3 <v> H R= y+r<v> , r)J.e 

<ns>rrA ~ 
R.. , a <v> - cpe)J,Hee 'IHCllO CTOllKHOBeHHH 

<n h> c rrp 
nepBH"'IHOH qaCTHI{bl C HYKnOHaMH JI)J,pa. 

H3 pHCYHKa cne)J.yeT, "'ITO HaWH )J.aHHble He nepe)J.aiOT 

llOBe)J,eHHe npHBe)J,eHHbiX 3aBHCHMOCTeii:. 

Mbi npH3HaTenbHbl yqacTHHKaM coTpy)J.HH"'leCTBa no 

HCCne)J.OBaHHIO MHO:lKeCTBeHHOrO po)K)J,eHHJI "'laCTHI{ Ha JI)J.pax 

4loT03MYllbCHH, llOMe~eHHOii B CHllbHOe MarHHTHOe none, 

3a npe)J.OCTaBneHHYIO B03MO:lKHOCTb HCll0llb30BaHHJI BCero 

3ICcnepHMeHTanbHoro MaTepHana. Mw TaK:lKe 6naro)J.apHbl 

M .H. TpeTbJIKoaoii:, M .H.A)J.aMoBH"<~Y, M. M. qepHJIBCKOMY 

3a none3Hble o6cy:lK)J.eHHJI. 
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