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Am·enon H.C. n ap. P1 - 12049 

HcKoropbie xapaKTepncrnKH MHoronyKnDHHLIX B38H~toneitCTBHit 

11 -Me30HOr> !1pl! p = 40 f3B/c 

nony'-leHLI 3KCITep!iMeHT8ilbHble ll8HHble ITO CIT€KTpaM DTOp!PlHblX 

17! -MC30H013 1 06pa30B8HIJbiX BO B38H~IOllC(ICTDU5IX Tl- -Me30HOB C HCCKOJlb­

KHMH HyKnoua!I.HI stnpa yraopona npn p = 40 f3B/c. 3TH pacnpen0.1eHHs:t 
(no ITpOJlOJlbf!Ql\ty u;...1ITYllbCy, 6bJCTpOTe H nonepe1..J:HO!'I.ty IfMTiy.nt:.cy) CpaBIIH­

B8JOTCSI C aua.'10f'IPHfbiMH naHHl->1!--.IH llllst 11-p -B38H\.tO.llei1CTBJiii npli TQ(i /Ke 

9H8pf'Hif. 

Pa6oTa BLJnOmrerra B na6opaTOpHH BbiCOKIIX 3Heprru1 011!111. 

npenpHHT 06belli!HeHHO!'O I!HCTHTyTa HllepHblX HCCJ!e/l01j8HI!ii, lly6Ha 1978 

Ange!ov 0/,S. et a!. P1 - 12049 

Some Characteristics of "--Meson 1V1ultin~c!eon 
Interactions at p = 40 GeV/c 

Experimental data on spectra of secondary rr± -mesons prodt b­

ced in intc:-ractions of "- -mesons \Vith scv0ral nucleons of carbon 
nucl<o>I.'S ut p = 40 GeV/c have been obtuined, These distributions 
(over the longitudinal momentum, rapidit;.r and transverse momentum) 
are co.npcu·ed to analogous data on ~- p -interactions at the 
same cnef1gy. 

The investigation has been performed at the Laboratory 
of High Energies, JJNR. 
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§1. BBEJ(EHHE 

B HacToB~ea pa6oTe sccne~yroTCB HeKoTopwe xapaKTepHCTHKH 

BTOPH'IHWX 3apg)l(eHHhlX 'laCTHU B 17- ( V p) • B3aHMO~eHCTBHBX, KO­

Topble cpaBHHBaroTCB c ~aHHbiMH no 17-p -coy~apeHHBM npu TOH 

)l(e :meprHH. ,lJ;aHHWe nony'leHW C nOMO~Lro ~BYXMeTpOBOH npona • 

Hoiloa ny3WPLKOBOH KaMepbl JIB3 OHJIH, o6ny'leHHOH 17-·MeJoHaMu 

c p = 40 F3B/c Ha cepnyxoocKoM ycKapuTene. CTaTHCTHKa co6bi­

THH COCTaBnBeT "'10000 17-l2c; "B3aHMO~eHCTBHH. 
B3aHMo~eacTBHB 17- ·Me30HOB c HecKonLKHMH npoToHaMH B~pa 

yrnepo~a (17 ( vp)), r~e v = 2, 3, 4, BW~enBnHcL no oenH'IHHe 

Q = n + - n _, KOTOpag pasHa pa3HOCTH nonO)I(HTenLHbiX H OTpH:o;a TenL • 

HbiX nHOHOB B ~aHHOM C06b1THH . H~eHTHcjlH:o;HpOBaHHWe npOTOHW 

c HMnynLCOM p:::; 0,7 F3B/cHcKmo'lanscLnpuonpe~eneHHH Q H3·3a 

HeO,llH03Ha'IHOH HHTepnpeTaD;HH HX o6pa3oBaHHB. IlpOTOHW C p > 
* -~0,7 T3B/c B KaMepe He H,lleHTHcjlHD;HpyroTCB • 0HH ,llaWT BKna~ 

B n+, n03TOMy npHBO,llHMWe HH)I(e pacnpe.ueneHHB 17J· -Me30HOB npH 

P:S5 F3B/c HMeroT npHMecL npoToHoB c p:::;o,7~/ F3B/c. 
XapaKTepHCTHKH MHOrOHyKnOHHWX B3aHMO,lleHCTBHH no MHO)I(eCT­

BeHHOCTH BTOpH'IHbiX 'laCTHU H MeTO,llH'IeCKHe OC06eHHOCTH HX BW· 

.ueneHHB 6wnH ony6nHKOBaHbl B pa6oTax/l.;.3/. HeKoTopble pacnpe.ue­

neHHB no HMnynLCaM BTOpH'IHWX 17+-H 71 ·Me30HOB B TaKHX Co6w· 

THBX paCCMaTpHBanHCL B/ 4/, 

KaK 6wno noKa3aHo a1 31, 'IHcno npoTOHOB, KOTopwe y'laCTBooa­

nH B HeynpyrHX B3aHMO,lleHCTBHBX, COCTaBnBeT v ::: Q + 1 . ,lJ;ng 

yoenH'IeHHB CTaTHCTHKH paCCMaTpHBaWTCB BCe C06WTHB C v 2: 3. 

* ,ll;ong npOTOHOB C p ?_ 0,7 T3B/c no OTHOWeHH10 C 17+ -Me3o­
HaM COCTaBnBeT::: 15~. 
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§2. XAPAKTEPHCTHKA BTOPHfJHbJX77+-H 77--ME30HOB 

llO llPO~OJibHOMY HMllYJibCY H EblCTPOTE 

0THOWeHHe eneKTpOB 77± -Me30HOB JJ.nJI 77-(vp) H 77-1: -B3aHMO-

JJ.eBeTBHB: 

R ( ) _ (-1- j_£._) _ /( _1_ j_£._) _ 
pll - . d 77 ( Vp) . d 77 p 

am P 11 a tn Ij, 
B 3aBHeHMOeTH OT IIPOJJ.OJibHOrO HMIIYJibea ( p

11 
) B Jia6opa TOpHOB 

eHeTeMe KOOpJJ.HHaT IlpHBeJJ.eHO Ha puc. Ja,6. 

0TMeTHM xapaKTepHble oeo6eHHOeTH 3THX paenpeJJ.eJieHHii. 113 

puc. la BHJJ.HO, qTo R
77
-(p, ) - 1 npH p,

1 
"'5~7 F:JB/c, T.e. npH 

1 1 1
' ' 

xl -.:e. S ~ 6 (x = p
11 

I Po ) . 3To 3HaqeHHe x 1 eornaeyeTeH e npeJJ.eKa-

3aHHJIMH a.D.JJ.HTHBHOB KBapKOBOB MOJJ.eJIH, r.D.e R (p. ) -~ 1 IlpH 

x
1 

:::: ~ /S/, B 3TOB MOJJ.eJIH 06JiaeTb X:': x1 eBJI3aHa e cP~arMeHTai..{HeB 
nepBHqHoro nHoHa. B JToii: o6naeTH R(p

11 
) < 1 H JJ.OeTHraeT 3Ha­

qeHHB R(p ) -0,3 JJ.JIH v > 3, T.e. qHeno cl>parMeHTai..{HOHHblX~r-Me3o-
ll -

HOB B 77-(vp) - eOyJJ.apeHHJIX eymeeTBeHHO MeHbWe, qeM B 77-p -

B3aHMOJJ.eii:eTBHJIX. )J.JIH 77+ -Me3oHOB I puc. 161 R (p ) .. 1 B o6naeTH 
il 

p
11 

=7+13 F:JB/c (x1 = i '+ ~ ). 0TJIHqHe x 1 (77+) OT x 1(77-) MO)l(eT 

6b1Tb eBH3aHo e npHMeebiO npoToHoB. B o6naeTH cl>parMeHTai..{HH 

MHWeHH (X < 0) H l..{eHTpaJibHOB 06JiaeTH (0< X<!) Bee 3HaqeHHJI 
- - -8 

R(p
11

) 60JibWe e.IJ.HHHI..{bl. 113 puc. Ja,6BHJJ.HO, qTo B 06JiaeTH X:'; 0 MHO-

)l(eeTBeHHOeTb 77± -Me30HOB 6bleTpO paeTeT e yBeJIHqeHHeM "'HeJia 

npoTOHOB, KOTOpble yqaeTBOBaJIH BO B3aHMOJJ.eii:eTBHH I R .. l' HJIH 

v 2 I*· B l..{eHTpaJibHOB o6naeTH MO)l(HO eqHTaTb 
v /5.' 

TaK)l(e npeJJ.eKa3blBaeTe.ll KBapKOBOH MOJJ.eJibiO • 

Ha puc. 2a,6 IlpHBeJJ.eHbl OTHOWeHHJI eneKTpOB 

HOB JJ.JIJI 77-(vp)- H 77-p -B3aHMOJJ.eBeTBHB 

R ( y) = ( _!_ i:!_) -( . l I ( __!_ -~ ) -
ain dy 77 ~p "in dy 77 p 

1 E +PI' 
(y = -ln--') 

2 E- p 
II 

B 3aBHeHMOeTH OT 6bleTpOTbl 

77+ 
R (p 

11 
) •• v, qTo 

77--H "+ -Me3o-

B Jia6opaTopHOB 

eHeTeMe KOOPJJ.HHaT (y~a() ) H B eHeTeMe l..{eHTpa HHepi..{HH (y 1
') 

* 0JJ.HaKO B 3TOB 06JiaeTH cPa30Bble 06'beMbl Jl.JIJI 77- p-- H 77- (vp) -

B3aHMOJJ.eii:eTBHH eymeeTBeHHO pa3JIHqaJOTeg. IlOJTOMY 6bleTpblB 

poeT R (p 
1 

) e yBeJIH"'eHHeM v MO)l(eT 6b1Tb qaeTHqHo eBg3aH 

e 3THM JqMpeKTOM. 
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Puc. 1. 011HOIUeHUe cneKIIp06 77± -Me30H06 6 77-(vp)- II 6 77-p-

63UUMooeilcii6UJIX 6 3a6UCUMOC111U o• P
11 

npu P = 40 F:JB/c. 

5 



a/ 

6/ 

---ts 
~ 

~ 
"i: 

~ ,.--.... 

~ 
~ ~ 

0,2 

... 5 
~ 

~ 
~ ~ -i 
~ 
!f,lt 
-M .......:__/ 

0 

~ { 

fl"- o v•2 • v~~ 

t 

~ I 
ll I 

0 

__ !_r _____ _ --- - t 2 

11 
~-6.1+ 't.-

1 I I I I I I I I I I I 
- a,s - 2.0 -olt + ~.2 +2,8 +4/t I.J' 

J: I 

• 
~ 

~ 

11'. 

I 

o v·2 
• \1113 

0 • -f ------ ------~-~ -!-YrX ___ _ 

! 
·i,S 0 i.S ~.2 lt.8 6,4 lf....r 

~~-· 

Puc. 2. O•HollleHue cneK•po6 "± -Me30H06 6 "-(vp)- u 6 TT-p-
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1 
I 

' 

KaK xopowo B3BeCTHo, nepeMeHHaJI y y.n;o6Ha ,II;JIJI B3y'leHBJI cneKT· 

poB 'laCTBU B, ueHTpaJibHOH 06JiaCTB, rpaHBUY KOTOpOH MW OUeHHM 

t/5/ ' 
B3 x

1
=- • B3TOMCJiy'laey1 :::.y +lnx 1:::.y -m6=4,5.KaK 6 m= m~ 

BB.n;uo B3 puc. 2, 3Ha'lenue R (y a6 ) :: 1 ,n;JIJI "--Me3oHoB npu 
Jl + 

Y JJ<l) = 3,5 + 4,5 B He 3aBBCBT OT 3apJI,n;a nBOHOB (77 -) B OT 'IBCJia 

coy.n;apeuu& v. B uenTpaJibHOH o6nacTB (y JICID ;: 4,5) BB,n;Ha JIBHaJI 

3aBBCBMOCTb MHO:lKeCTBeHHOCTB nBOHOB OT V B R(y) BCer,n;a 60Jib" 

We e,II;BHBUhl. 

2 2 
Ha puc. 3 npuae.n;eua 3aBBCBMOCTb BeJIB'IBHhl (D77- (vp)(Y) - D"-P(y)) 

oT 'IBCJia coy.n;apenBH v ,n;JIJI TT±-B TT-·Me30HOB. Pa3HOCTb 3TBx 

,n;BCnepCBH MaJia npB BCeX v. KpBBaJI Ha 3TOM pBCYHKe • pe3yJib" 

TaT paC'IeTa no MO,II;eJIB KOrepeHTHOH Tpy6KB /
6

/, 3KcnepBMeHTaJib" 

Hble ,n;aHHble JIBHO He COrJiaCyiOTCJI C O:lKB,n;aeMWMB no 3TOH MO,II;eJIB. 

HHTepeCHO OTMeTHTb, 'ITO ,n;aHHble no MHO:lKeCTBeHHOCTH BTOpH'IHhiX 

'laCTHU B 77-(vp) "B3aBMO,II;eHCTBHJIX He npOTHBOpe'laT npe,n;cKa· 

3aHHJIM 3TOH MO,II;eJIH / 3/, 
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Puc. 3. Pa3Hoc•~> oucnepcuu pacnpeoeAeHuu no y "±- Me3oH06 
u "--Me3oHo6 6 3a6ucuMoc•u o• v npu p = 40 F3B/c. Kpu6aJI -
pac'le• no MooeAu KozepeH•Hoii •py6Ku. 
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§3. PACHPE,4EJIEHHJJ rr± • ME30HOB 
llO llOllEPEt[HOMY HMllYJihCY H 3APJJ,4Y 

Ha puc. 4a,6 npHBe,!leHbl OTHOWeHHJI BepOJITHOeTeii BbiJieTa 

rr--H rr+ ·Me30HOB B rr-(vp)- H rr- p ·eoy,!lapeHHJIX 

R(p.L) = ( __ 1_~ )rr-(vp)/( 1 -~)rr-p 
<n>ain dp!. <n>ain dp 1 

B 3aBHeHMOeTH OT nonepe'IHOrO HMnyJibea. 3Ha'leHHJI R ( p!.) B npe • 

,!leJiaX OWH60K He 3aBHeJIT OT 'IHeJia eoy,!lapeHHH (z,) • 0TMeTHM, 'ITO 

BepoJITHOeTb o6pa3oBaHHJI rr± ·Me30HOBBo6naeTH p 1 -0,3.;(),6 F:JB/c 

MeHbWe B MHOrOHyKJIOHHbiX B3aHMO,!leHeTBHJIX, 'I eM B rr- p • eoy· 

,!lapeHHJIX. AHanorH'IHoe noBe.lleHHe R ( P 1 ) B JaBHeHMOeTH or p 
- I 

Ha6JIJO,!laJIOeh ,!lJIJI B3aHMO,!leiieTBHH nHOHOB, KaOHOB H HYKJIOHOB 

e JI,!lpaMH B HHTepBaJie 3HeprHii 50-275 F3B 17~PoeT R(p
1

) .llJIJI 

rr+·Me30HOB e p 
1 

> 1 F3B/c MO)I(eT 6b1Th eBJI3aH e npHMeebJO 

npOTOHOB /eM. §J7. 

Ha puc. 5a,6 npHBe,!leHbl paenpe,!leJieHHJI eo6biTHii no eyMMap-

HOMY 3apJI,!ly nHOHOB 

d Q 1 ( da+ da -) 
- = -----
dy ain (v) dy dy 

dQ 1 (da+ da-) -------
(Jin(l') dpl dp l 

H 
dp..l 

B 3aBHeHMOeTH OT 6bleTpOTbl H nonepe'IHOrO HMnyJibea ,!lJIJI 77-p-H 

rr-(vp) ·B3aHMO,!leiieTBHH. HopMHPOBKa 3THX paenpe,!leJieHHii paBHa 

3apJI,!ly eHeTeM BTOpH'IHbiX qaeTHU 6e3 H,!leHTH~HUHpOBaHHbiX npo· 

TOHOB ( v = Q + 1 ) . 

113 npHBe,!leHHbiX ,!laHHbiX MO)I(HO e,!leJiaTh eJie,!lyJOIUHe BbiBO,!lbl. 

B MHOrOHYKJIOHHbiX B3aH.MO,!leHeTBHJIX nOJIO)I(HTeJibHbiH 3apJI,!l npo • 

TOHOB MHWeHH nepeHOeHTeJI, B OeHOBHOM, B UeHTpaJihHYIO o6JiaeTb 

I y < 3,2 , eM. puc. Sa/ H eoepe,!loTo'leH B HHTepBaJie or 0 .llO 

0,6 F:1B/c no nonepe'IHOMY HMnynbey /eM. puc. 56/. llpH 6oJibWHx 

nonepe'IHbiX HMnyJILeax jp 
1 

> 0,8 F:JB/c/ epe,!lHHH 3ap.ll,!l 6JIH30K 

x HYJIJO. B o6naerH ~parM'eHTaUHH 77- ·Me30HOB (y 2: 3,2) epe,!lHHii 

3apJI,!l BTOpH'IHbiX qaeTHU yMeHbWaeTeJI e poeTOM v H,!lJIJI v:2:3<Q>:::0. 

Ha6JIJO,!laBwHeeJI oeo6eHHOeTH MHoroHyKJIOHHbiX B3aHMO,!leiieTBHii 

no npo,!lOJihHbiM nepeMeHHbiM ( x, y) xaqeerBeHHO eornaeyJOTeJI 

e a.ll.llHTHBHOH KBapKOBOH MO,!leJihlO/ S/ H npOTHBOpe'laT MO,!leJIH 

xorepeHTHoii rpy6KH. llpe,!leTaBJIJieT HHTepee 6onee ,!leTaJibHoe 

epaBHeHHe noJiy'leHHbiX ,!laHHbiX e npe,!leKa3aHHJIMH KBapKOBOH MO· 

,!leJIH. 
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ABTopaM npH.IITHO Bblpa3HTb 6naro.n;apHOCTb B.M.IllexTepy , 

IO.M.Illa6eJibCKOMY Ja MHOrO'iHcneHHhie noneJHble o6cy:>K.n;eHH.II H 

Y'iaCTHHKaM Me:>K.n;yHapO,ll;HOrO COTpy.n;HH'ieCTBa ITO HCCJIC.L{OBaHHIO 

MHO:>KeCTBCHHbiX ITPOUCCCOB Ja ITOMOIUb B pa6oTe. 
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