
I/ l tj 1) }_ 
(• J 

s.r.rpMrnMH, n.A.~H~eHKo, 

T.KaHapeK, 3.8.MeTpeseAH 

CPABHEHl1E 

Ofih8JlMH8HHbiR 
MHCTMTYT 
HAft PHbl X 

MCCnH}tOBaHMA 

AYtiHa 

Pl-82-754 

~ g I 2 
v<. ~~ ---~-:.J 

CTPYRHoro nOBE~EHHH ME30HOB 
B n- P -CTOnKHOBEHHHX 
nPH WMnYnbCE 40 r3B/C 
C ~AHHhiMW no e+ e- -AHHHrW.Jl$-IUJ1J1 

HanpasneHo a peAaKI..\1-110 >KypHana "RAepHaR <)li-131-1Ka" 

--lllllnli EFQ 

1982 
~- WZW!Jiiii!U l!fJiilF 



§I. BBE.[IEHV!E 

B nocneAHee speM~ c 6onbw~M ~HTepecoM ~3y4a~Tc~ cTpy~ aApo
Hos, pomAeHH~e B aAPOHH~X B3aHMOAe~CTB~RX np~ B~COK~X 3Hepr~RX, 
peaynbTaTbl cpasH~BaJOTCR c aHanor~4HbiM~ AaHHbiM~ AnR npm~eccos 
e+e- -aHH~r~nRI.I~H /1· 41• MexaH~3~~ aAPOH~3al.l~~ KsapKOB s npol.lec-+ -
cax e e -aHH~r~nRI.I~~ ~3y4eH AOBOnbHO xopowo, ~ nOA06H~e 

CpasHeHHR MoryT AaTb HOBy~ HH¢OpMal.l~~ 0 MeXaH~3Me nepeXOAOB 
KBapKOB B aApOH~ B C~nbH~X B3a~MOAe~CTB~RX. 

npH cpaBHeH~~ 3T~X npOI.\eCCOB He06XOAHMO y4eCTb pa3HHI.\Y ~X 
Ha4anbH~X COCTORH~~. Hanp~Mep, Anfl pp-s3aHMOAe~CTB~~ 6ap~OHHOe 
4HCnO (B) ~ 3apRA (Q) paBHbl ABYI-1, a B e+e- -aHH~r~nl'll\~~ - HyniO. 

no3TOMY B pp-saa~MOAe~CTBVIRX np~ BbiCOKHX 3Hepr~RX h/s2:30 f3B), 
KaK npas~no, aHan~3~PYIOTCR xapaKTep~CT~K~ BTOp~4H~X aApOHOB 
6e3 n~A~PYIO~HX npOTOHOB /1·3/. n~A~PYIO~HM~ npOTOHaMH C4~Ta~TCR 
nonomHTenbHO 3apfl}l(eHHble 4aCT~l\bl c X JJ > 0 '4' rAe X JJ = 2P I vS. Pu -

~ - II -
npOAOnbH~H ~MnynbC 4aCTHI.\~ B C.l.\.~. CTanK~BaiO~~XCR 4aCT~l\, yS-
nonHaR 3Hepr~R neps~4H~x 4aCTHI.\. TaKHe npoTOH~ ~cKn104an~cb H3 
paCCMOTpeHHR. B 3TOM cny4ae OCTaBWaRCR Me30HHaR C~CTeMa HMeeT 

B = Q=O,KaK H s e+e- -aHH~r~nRL\~~. A 3Hepr~R, HAy~aR Ha o6paao-

saH~e n~oHos, pasHa: EaAp.=vs-·Eip1)-Eip 2), rAe EJJ(p
1
,
2
)-

3Hepr~R n~AHPY~~~x npoToHos*. KpoMe Tor·o, TaKme ~cKnl04a~TCR 
A~¢paKI.\~OHHble npol.leCCbl (X :::_ 0,8), KOTOpble OTCYTCTBY~T B e + e--
aHH~r~nRL\~~. 

XapaKTepHCT~K~ B~AeneHH~X TaK~M o6pa30M MB30HH~X CMCTBM cor-
nacy~TCR C xapaKTep~CT~KaMM aAPOHOB B e+e --aHH~rMnl'll\~M /1·3/. 

npeACTaBnl'leT ~HTepec npoBeCT~ TaKO~ lKe aHan~3 VI AnR 17-p -
B3a~MOAe~CTB~~ np~ MMnynbce 40 r3B/c. C T04K~ 3peHMR KBapKOBbiX 
MOAene~, Hanp~Mep, aAA~T~BHO~ MOAenM KBapKOB /pMC.l/, pp- ~ 
11 -p-saaHMOAe~cTB~R oTn~4a~TCR APYr oT APYra paaHbiMM Ha6opaMM 
saa~MOAe~cTsy~~~x KsapKos. TaK, s pp-cTonKHoseH~Rx 3TO n~wb 
KsapK-KsapKosoe (qq) saa~MOAe~cTs~e, a s 11-p -coyAapeH~RX soa-
MO}I(Hbl ~ qq-saa~MOAe~cTBHR. AHan~a CTPY~HbiX xapaKTep~cT~K scex 
3apRmeHH~X 4aCT~I.I /6e3 ~CKn104eH~R n~A~PYIO~MX/ B 17-p -saaMMOAe~
CTBMRX np~ p =40 r3B/c 6bJn nposeAeH 8 pa6oTe /4/. 

-- + -
* 06bi4HO cpaBHeH~e aApOHHbiX B3a~MOAe~CTBM~ ~ e e -aHH~r~nRI.I~H 

-· +-nposoA~TCR np~ E "'v 8 (e e ) , KOTopaR cy~ecTseHHO oTn~4aeTCR 
~ MR· OT nonHO~ 3Hepr~~ nepB~4H~X aAPOHOB . . ' ....; \ ~t>o ~ 
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§2. 3KCnEPlt!MEHTAJlbHbiE JJ.AHHbiE 

Prrc. I . CxeMa "-p -nsaHMo.o;et'tcTDH~ 
B ap;,[\HTHDHOI! ImapKOBOH MOp;er!H, 

B HacTOH~e~ pa6oTe npoBOA~TCH 
aHan~s cTpy~H~X xapaKTep~cT~K 

Me30HHO~ C~CTeMbl B 1T p- B38~MO

Ae~CTB~HX np~ ~Mnynbce 40 r3B/c. 
Pe3yJlbTaT~ cpaBH~ea~TCR c aHano
r~4H~M~ gaHH~M~, OTHOCR~~M~CR 

K e + e- -aHH~r~JlRL\~~. · 

J].nR OT6opa ~ccnegyeM~X co6~T~~ C ABYMR Jl~A~PY~~~M~ 48CT~L\8M~ 
~CnOJlb30B8JlOCb OKOJlO 14000 nOJlHOCTb~ ~3MepeHH~X 7T-~-B38~MOge~
CTB~R npH HMnyJlbCe 40 r3B/C 1 nony4eHH~X C nOMO~b~ MeTOAHKH npo
naHOBO~ ny3~pbKOBO~ KaMep~. Oco6eHHOCTH 3Kcnep~MeHTa M MeTogM-
4eCKHe sonpoc~ o6pa6oTKH co6~T~~. saperMCTPMPOB8HH~x e nponaHo
eo~ ny3~pbKOBO~ K8Mepe, npHBeAeH~ B/5/• 

0T6Hp8JlMCb rr-p-B38~MOA€~CTB~R C MHOmecTBeHHOCTb~ BTOpM4H~X 
3apRmeHHbiX 48CT~L\ n+ 2:,6 1 s KOTOpbiX 6btJlH JlMAHPY~~~e 48CTHL\bl 
(IX;! I 2:, 0,4). nocne HX ~CKJ1~4eH~R B C06biTMRX OCT8B8Jl0Cb n~ 2:,4 
4aCTML\ 1 4TO Aano sosMomHOCTb npoeecTM cpasHeHMe c ~aHH~M~ no 

+ - I , e e -aHHMrMJlHL\HH, rAe M3Y48JlMCb C06biTHR C ll +::::_I. 

JlMA~PY~~~MM 48CTML\8MM C4MT8JlMCb TT- -Me30HW, neTR~~e B nepeA
H~~ nonyc¢epy B C.L\.1-1. (TT-p) CO 3H84eHHeM XJI B 06Jl8CTM 0,4 7 0,8, 
M npOTOHbl- ,B 06Jl8CTVI- 0,8:;:xJI'S_-0 14. nocKOJlbKY 48CTHL\bl, pom-~· 
AeHH~e B AM¢P8KL\MOHH~X npOL\eccax, AOMHHMpy~T B o6nacT~ Jxi >0,8, 
TO orpaH~4eHHe \XJI\~ 018 B OCHOBHOM VICKJ1~48eT 3TH npOL\€CC~, 
OTCYTCTBY~li\He .s e+e- -aHHMrHllRL\HI-1. EcnH s co6btTMM He 6btnO MAeHT~
<!lML\MPOBaHHoro npOTOHa, TO HCKJ1~48Jl8Cb nollOmHTellbHO 38pRmeHH8H 
48CT~L\8 C - 0,8_5 XJI_5 -0,·4. J].OJlH T8KHX 48CTML\ COCT8B~Jl8 
N+/(N++Np) "" 26%, 6onbWHHcTso ~3 HMX RBllH~TCR npoToHaMYj. nocne 
3TO~ nPOL\ej:lyp~ M3 06Ule~ CT8THCT~K~ 6~Jl0 OT06paHO 141 co6~TMe 
(~1 ,0%)~ J].JlR CP8BHeH~H OTMeTHM 1 4TO B pp-s38HMOj:le~CTBMHX npM 
v'~ =62 r3B nocne aHanorV14HO~ npol\eAYPbl ocTanocb TaKme "'1% co6bt
TM~ /6/• 

nepe~j:leM K H8XOmj:leHH~ ~HHeM8TMKM Me30HHO~ C~CTeM~ nOCJle MCKJl~

-4eHMH llMAMPY~lll~X 4acT~L\. Ha~AeM ~Mnynbc~ scex Me30HOB, neTRli\MX 
11 snepej:1 11 VI 11 H838A11 B C.l.I.M. (11-p): 

i\=P0 -P_, .P =-P -P 
"* "n 2 o PJI 

rAe P 0- Ha4anbH~e MMnynbc~ nepBM4H~x 48CT~L\ 1 a 
MMnyJlbC~ JlHA~PY~li\MX 48CT~L\ B C.L\.1-1. (71-p)*. 

p -
"JI 

/1/ 
1-1 p -

PJI 

* <Prt1>=1 ,882:_0 ,04 
I<Pu?I>I<Pu 2 >1~ 
B C . L\ . 1-1 . (IT- p ), 

(r3B/c), <P 112> =-1,552:_0,04(r3B/c). TaK KaK 
TO Me30HH8R CHCTeMa ABMmeTCR "snepej:\11 
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3¢¢eKT~BH8H M8CC8 (nOJlH8R 3Hepr~H) Me30HHO~ nOj:ICMCTeMW onpe
j:lellHJ18Cb no ¢opMyne: 

- ' • 2 
Mo=v'(v's-·E- -E ) 

TTJl PJI 

-+ .... 2 
(Pl+P2)' /2/ 

rAe E111i. VI E p Jl - 3HeprVIR JlVIAMPY~lllVIX 4ac TVIL\. Ha pMc. 2 npVIBeJ:IeHo 
pacnpe~eneH~e no M0 3To~ nOACVICTeMbl (<Mo> .. 3,2 fsB). 

J].JlR A8JlbHe~wero 8H8JlVI38 npOBOAVIJlCR nepeXOA B CMCTeMy L\.VI. 
BCeX nVIOHOB no M3BeCTH~M $OpMyJlaM: 

.... "* ... y ... ... 
P* =P + yf3 (--f3·P -E). 

I y + 1 
-+ ... 

E* == y(E -f3·P), 
-> ... 
P1 +P2 ---

... 
{3 == y 

El+ E2 

E 1 + E2 

2 =.--'"':J' 2 
y(E1+E2) - (P 1 + P2) 

rAe El=v'si2-ETT-'E2==v's/2-Pp,y 1-1 E
POCTb j:IBVI)I(eHHH H6leo~ CVICTeMbl OTHdCHTeJlbHO 

131 

/4/ 

/5/ 

JlOpeHL\-<!J8KTOp H CKO
C.L\.1-1. (TT-p). KpoMe 

TOrO, 8H8JlM3 npOBOj:IVIJlCR 1-1 B CVICTeMe L\. VI. BCeX BTOpH4HbiX 38pH)I(eH
H~X 4acTI-1L\ /KpoNe n~AMPY~~VIx/.nony4eHH~e pesynbTaTw AJlR 3TVIX ABYX 
CVICTeM OTC4eTa B npeAenax CT8TJ.1CT~4eCKVIX OWJ.160K He p83Jl~48~T-

CR. no3TOMY see pacnpeAeneHVIH dN 
11 j:\8JlbHe~WeM 6YAYT npi-1Bej:leHbl dM, f.-

AJlR CHCTeMW nOKOH 38pRmeHHWX 
48CTI-1L\, 4To6w npoeecTH cpasHeHMe 
nony4eHHWX pe3yJlbT8TOB C 8Ha
JlOr!-14HbiMH AaHHWMI-1 s pp -cTonK
HOBeHMRX. 

28f-

21f f-

20t 
16 

IZ f-

PHc, 2. Pacnpe,[\eneHHe no s<P- : t 
<iJeKTHBHOfi Ma_::ce (M 0) Me30HHOH 

CHCTeMbl B 7T p -n38HMO.D;eHCTBHRX. 1,5 

I 

§3. 06li(A.R XAPAKTEPMCH1KA ME30HHOtl Cl-ICTEMbl 

I 

I I I 
-

-

-

3,5 4,0 
M. (r.s) 

JJ.nR cpaBHeHVIH nOJlHO~ cpej:IHe~ MHO)I(eCTBeHHOCTH 38pR)I(eHH~X 4ac
Ti-1l.l <n + > BbiAeneHHO~ no.o;c1-1cTeMbl c AaHHbiMH no e +e- -aHHHrVIJlHL\~H, 
Heo6xoA'w.{o BKJ1~4VITb VI "-P -co6btTI-1H c n + 2:. 4. B 3TOM cny4ae nocne 
I-1CKll~4eHVIH nHAMPYIO~Hx 4acTHL\ - n; ~2 1 VI- cpeAHee 3Ha4eHI/Ie MHomecT
eeHHOCH1 (<n+>==•3, 43+ 0, 09)' corncicyeTcR c A8HHbiMH no e+e- -aHHVIri-1-
JlHL\i-iVI /pHc.3FI2.7/. -

Ha p!-1c.4 npeJ:ICTasneHo pacnpeAeneH~e scex BTOPVI4H~x sapR)I(eHH~x 
48CTVIL\ no nepeMeHHO~ Xp ==2P/<Mo>, rAe p - HMnynbc BTOpV14HbiX sa
pRmeHH~X Me30HOB B HX C06CTBeHHO~ Ci-iCTeMe noKOR. 0HO XOPOWO 

3 



A Pnc.3. 3aBHCHMOCTn cpegneil 
<n, >, • t'<" 

o r·p (<M.>·~.<r.e) 

5 
f- o lt"p (-I!· B,7r.a) 

¢ 

1 
,. MHOlKeCTBeHHOCTH BTOpHtiHhll£._,3ap.H

lKeHHbiX qac THIJ; < n + > OT ·./s : 0 -

t T 
t 

+ -· - -· e e -aunnrnrr.Hn;H.H; 0-" p(<Mu>= 
=3,2 fgB)_; 0-11:-·p (.Ji"'=8, 7 fgB). 

4 f- ++ + .+. 
.-~ 

3 f- + 1 

3 4 

t •• 
-

-

8 
rs. cr.e) 

Pnc. 4. Pacrrpegerrenne BTOpH'lHhiX 
sap.HlKeHHbiX qacTHIJ; rro rrepeMeu
noli:. x p : 0 - e+e-·- aunurnrrm~H.f! 
( ..;-;-=3 r3B)' • -· TT -p -BsaHMogeil- L 
CTBH.f! (<Mo>=3,2 raB)·. , 

.. 

~~ 1,0 k o~t1\ 
~1~· t t \~J 

• R~o t t 
\f t 

0,1\-- I **<t 

Xp•..2l.el 
M. 

+ -· / eornaeyeTe.A e e e -,qaHHbiMI-1, KaK H nony4anoeb s aHanorH4HbiX epas-
HeHH.AX ,Qil.A ,QpyrHX H1n08 a,qpoH-a,QpOHHbiX B3aHMOJieMeTBHM, f.1, 8 
4aeTHOeTH, ,QJl.A IT -p -eoy,qa peHHM i(..js =8, 7 raB) ·, •2•8( 

§.4. AHAJ1~3 CTPYt1HbiX XAPAKTEPI1CH1K ME30HHOt1 CI1CTEMbl 

nn.A xapaKTepHeTHKH eTpyi1Horo nOBe,QeHH.A Me30HHOM e~eTeMbl 
1-lenonbaosanHeb HaseeTHble nepeMeHHble 11e¢>epHei-1TH 11 IS I H 11 TpaeT 11 

IT/. BenH4HHa e¢>ep!-1eHTH onpe,qen.Anaeb no ¢>opMyne 

2 
3 I p.Lt 

S = - min 1 · /6/ 2 ... 2 ' l: pi 
I 

r,qe ~. - nonepe4H~M HMnynbe 4aeTI-1~ OTHOe!-lTeJlbHO OeH eTpyH H 
P 1 - n~nH~i1 1-lMnynbe ~ eHeTeMe ~.H. aap.AmeHH~x 4aeTH~. Oeb eipyH 
Bf>lfi!-lpaeTeR TSKHM o6pa30M, 4T06bl eyMMa I P.L2 fibiJla MHHHMaJlbHOM. 

I i 
CyMMHposaHHe npoH3BO,QHTe.A no seeM sap.AmeHHbiM 4aeTH~aM s eo6biTHH. 

BTopa.A senH4HHa, xapaKTepHay~~a.A eTpyi1Hoe nose,qeHHe a,qpoHos 
8 KOHe4HOM eoeTO.AHHH - T, onpe,qeJl.AJlaeb no ¢JopMyne 

T =max 

4 

fl Pn 1 I 
I I Pt I 
i 

171 

' • 
' 

I 

6,01-

s.or-

I 
• 1rP. <M..>~3,2rJa 
o ?r-p, -1! •8,7r,a 

.. 1~ <t.or-

~: ~.ot 9t /' 
2,0 9 ~L/ 
1.0~~ 

0 

-

<S> 
o,q--

D,3f-

0,2 f--

"" "" +" r ? 0? 

1 

V e• e· PLUTO 
o e•.t- TA$:10 -
A 1"-p, (M.>~3,2riB 
a :r-p, "'I =8,7r.s 
• K- P « = 1~.5r,e 
• pp 

--

+? : 4 
I I 

0,< 0,4 0,6 0,6 1,0 

.f 
- 0'1 L....~-!--l:------,!:--":---L___L__j-=---"=-..J.zo-=---zLJz 

I Co581 

Pnc. 5. PacrrpegerreHH.f! co6biTHH rro 
Berrnqnue I cos81: • - M.!I "-p-
B3aHMogeilcTBH.f! (<M0> =3,2 r3B); 
Q - gmr 1T -p -s3aHMOgeiicTBH.f! 

(..js-=8,7 raB) 6e3 yqeTa gn~paK~ 
IJ;HOHHbiX rrpon;eccos. Cnrronmoil 
ITHHHeH IIOKa3aH pe3yiThTaT arrrrpoK
CHMaiJ;HH pacrrpegerreHH.!I dN/dlcos®l 

~i d r:So;~~~ ~~C~~~~ •110 ~OpMyrre 

'IS (r,s; 

Pnc.6. 3aBHCHMOCTn cpegnnx 
3H~q~HHH <S> OT 3HeprHH 
VS : giT.!I ,e+e- --aHHHPHITH~HH, 
V _, PLUTO -KoJma6opan;n.H, 
o- TASS0-Korrrra6opan;nH; o,•
rr -p H K-p -sganMogeilcTBH.!I 

6e3 yqeTa AH~paKn;HoHHbiX 
rrpon;eccoB; /)., • - M.!I Me3ou
nof'r CHCTeMbl B rr-p- H pp
B3aHMOgeHCTBH.!IX. 

r,qe p IIi - npO,QOJlbHbiM HMnynbe BTOpf.14HbiX aapRlKeHHbiX 4aeTHLI OTHOei-1-
TeJlbHO oeH eTpyH, ,qn.A KoTopoi1 eyMMa ~ I ~1 • I HMeeT MaKeHManbHOe 

1 1 

3Ha4eHHe. 

Bee paenpe,qeneHf.1.A, xapaKTepHay~~He noseAeHHe BTOPH4H~x aapR
meHH~x 4aeTH~ 8 Me30HHOM eHeTeMe, HeeneAOBaJlHeb OTHOef.1TeJlbHO 
OeH eTpy~, OnpeAeJleHHOH KaK e nOMO~b~ nepeMeHHOH e¢Jepf.1eHTH, TaK 
H TpaeTa. B npeAenax owH6oK 3TH paenpeAeneHH.A eosnaAa~T. noaToMy 
3Aeeb M~ npHBeAeM TOJlbKO paenpe,qeneHH.A, nony4eHH~e npH B~AeJleHHH 
eTpyi1 no nepeMeHHOM e¢epHei-1Tf.1. 

npeAeTasneHHe o6 opHeHTal.I~H oeei1 eTpyi1 AaeT pHe.5. Ha HeM 
npHBO,QHTeR HX paenpeAeneHHe no senH4HHe I cos Ell, r,qe 8 - yron, 
o6pa30BaHHbiM OebiO eTpyH e HanpaBJleH!-leM eyMMSpHoro 'seKTOpa P1 + P

2 
/eM. ¢0PMYI1Y 1/, KOTOPWM MOlKHb HHTepnpeTHpOBaTb KaK HanpasneHHe 
,QBHlKeH!-l.A Ha4aJlbHbiX 06beKTOB /HanpHMep, KeapKOB/, o6pa30BaBWHX 
3Ty Me30HHYIO eHeTeMy. Paenpe,QeJleHHe no lcos81 B o6naeTH 0 +0,8 
He npOTHBOpe4HT 3aBHeHMOeTH 1+CO;@,KOTOpa.A OnHCbiBaeT ,QaHHble no 
e + e- -aHHHri-1Jl.A~f.1H H HMeeT pe3KHM 11 nHK 11 B o6naeTH lcos81 > 0, 9. 
3Aeeb me npHse,qeHo aHanorH4Hoe paenpeAeneHHe Ail.A rr-p -s3af.1MOAei1-
eTBf.1H npH ys-=8,7 raB. 0Ho ey~eeTBeHHO OTJlH4aeTeR OT noily4eHHOro, 
oeo6eHHO npH lcos81>0,7. AnA HHTepnpeTal.IHH 3THX paenpe,qeneHf.1i1 
HeOfiXO,QHMW pae4eTW no KOHKpeTHOM MO,QeJlH. 
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PHc.7. 3aBHCHMOCTb cpegHHX 
3Ha'!eHHH nonepe'!Horo < P .1. > H 
npoAOJibHoro <I R 11 I> HMnynbcoa 
BTOpH'!HblX '!aCTH~ OTHOCHTeJibHO 
OCJ1 CTPYH OT ,Ys AJUI e+e-- aH
HHrHJIJI~HH, .l , /),. -' PLUTO -Kon
na6opa~mi, v , v- TASSO - Konna6o
pa~HR; tt,.,- B rr-p -B3aHMOAeH
CTBHRX 'h/s =8, 7 f3B).; •- B K-p
B3aHMOAeHcTBHRx 6e3 y<IeTa AH¢
paK~HOHHhiX npo~eccoB; • , o -· 
gJIR Me3C>HHOli CHCTeMbl B rr-p -
B3aHMOAeHCTBHRX ( <M0>= 3,2 f3B). 

.. . 
? 
co 
~ 
'-" 

~li~ , .. 
~c 

+ 
+ 

0,1 

0,01 - -. 

• 1Lp, <M.>'"5,2f>B 
- e•c,iS • :5f•B 

t + 

t t £ 

PHc. 8. PacnpeAenemm BTOpH'IHhiX 
3apHJKeHHbiX <IaCTH~ no pf OT
HOCHTeJibHO OCH CTpyH AJIH Me30H
H0Ir CHCTeMbl B rr-p -a3aHMOAefr

CTBHRX / < M O > =3, 2 f3B/, ( 8 ) 

H AJIH e + e- -aHHHrHJIH~HH 

<v'il;,3 r3B/ (--·>. 

Ha p~c.6 np~BeAeHa saa~c~MOCTb cpeAH~X 3Ha4eH~i1 nepeMeHHOH 
c¢ep~C~T~ <8> OT 3Hepr~~ B c.u.~. AnR e+e--asa~MOAeHCTB~H 
~ AnR rr-p, 1Cp--~ pp-coyAapeHHH c n± ~ 4 19

•
101

. 

3AeCb me 'loKa3aHbl Haw~ AaHHble AnR Me30HHoi1 c~cTeMbl c <M 0 > = 
=3,2 r3B (<S> .. 0,35+ 0,01). B~AHO, 4TO nony4eHHOe 3Ha4eH~e H~>Ke, 
4eM COOTBeTCTBY~~aR T04Ka AnR e+e--aHH~r~nRU~~ np~MepHO np~ 
TOM >Ke 3Ha4eH~~ 3Hepr~~. 

AHanor~4HaR KapT~Ha Ha6n~AaeTCR ~ AnR K -p -asa~MOAei1cTB~i1, 
rA_e aHan~s~poaan~cb co6biT~R a c. u. ~. cTanK~Ba~~~xcH 4acT~U 
(y'·~-~ r3B), 3a ~CKJ1~4eH~eM TOnbKO A~¢paKU~OHHbiX~DOUeCCOB. 
C A'pyroi1 cTopoHbl, np~ 6onee BbiCOK~X 3Hepr~Rx (y's '>6 I3B). AaH
H~e no aAPOHH~M coyAapeH~HM ~ e+e--aHH~r~nRU~~ x~powo corna

cy~TCR MelKAY co66i1. 
3To me pasn~4~e oTpamaeTCH ~a cpeAH~X 3Ha4eH~HX <Pu> npo

AOnbHbiX ~MnynbCOB 4acT~U OTHOC~TenbHO oc~ CTPY~ /p~c. 7 I 19
•111 • 

~3 p~cyHKa B~AHO, 4TO cpeAHee 3Ha4eH~e nonepe4Horo ~MnYnbca 
oTHoc~TenbHO oc~ cTpyP~'(<P .~.> =0,24.:!:_0,01 r3B/c)-·Hennoxo cornacyeT
CH co 3Ha4eH~eM 3Toi1 een~4~Hbl AnH e+e-·-aHH~r~nHu~~, a cpeAH~i1 
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PHC. 9. P acnpep;eneHHH BTOpH'lllbiX 
3apml<eHHblX '!aCTH~ no lxl OTHO
CHTeJibHO OCH CTpyH: 0 - ~nH 
e + e -.:_aHHHrHJIH~HH (Vs: = 
=3 f3B)'; • (rr+7T-), x (rr-) 

PHc. I 0. P acnpe,o;eneHHH BTOPH'IHhiX 
3apmlCeHHhiX '!aCTH~ no nepeMeHHOH 

AJIH Me30l~HOH CliCTeMbi '(<M0 > 
=3,2 f3B). 

IYI OTHOCHTeJibHO ocH cTpyH: 
0 - AJIH e+e- -aHHHrliJIH~HH 
. (Vs.· =3 f3B); re- AJIH Me30HHOH 

CHCTeMbi '(< M 0 > =3, 2 fgB). 

nPOAOnb Hbli1 ~Mnynbc ( < P n > =0, 41 +0, 01 r3B/ c), 6onbwe coon3eTc TBy~
~ero 3Ha4eH~H ·AnH e+e-·-aHH~r~nRu~~. B K-p -asa~MOAei1cTB~HX 
(y's, .. 4 r3B) TaK>Ke Ha6n~AaeTCH yaen~4eH~e <P n> no cpaaHeH~~ 
c AaHHbiM~ AnH e+e- -cTonKHoaeH~i1. 3ToT 3¢¢eKT ~ np~BOAHT K yMeHb

weH~~ <S>. 
PacnpeAeneH~H n~oHoB no P} OTHOC~TenbHO oc~ _CTPY~'~ AnR Me3oH

Hoi1 C~CTeMbl B rr-p-cTOnKHOBeH11HX (<Mo>=3,2 r3B) ~ B npoueccax 
e+e--aHH~r~nHU~~ (y's =3 r3B) TaKM<e HeCKOnbKO OTn~4a~TCH APYr 

OT APYra /p~c. 8/ 1121 .• 
Ha p11c.9 11 10 np~eeAeH~ pacnpeAeneH~H BTOp~4H~x 4aCT~4 no 

"npoAonbH~M'' nepeMeHHbiM x ~ y: x"' 2P 11 I< M 0> , y = 0,51n(E+ P 11 )/ (E 
- P u) ; rAe P ~ E - npOAOnbHb111 ~MnynbC OTHOC~TenbHO OC~ 'CTpylll 

II - +-
~ 3Hepr~~ BTOP~4Hb1X 4aCT~4 B C~CTeMe ~X nOKOH AnH rr p- ~ e e -
asa~MOAei1cTe~i1 /7,11/. OTC~Aa B~AHO, 4TO pasn~4~e Me>KAY o6cy»<Aae
Mb1M~ np04eccaM~ B OCHOBHOM CBR3aHO C o6naCTb~ ¢parMeHTaU~~ 

<I X I ~ 0.4). 
PacnpeAeneH~H rr+- ~ rr--Me30HOB e npeAenax ow~6oK He oTn~4a~T~ 

CH APYr OT APYra /p~c.ll, 12/. 

§5. 06CY*AEHHE PE3YnbTATOB 

06~~e caoi1cTsa BbiAeneHHOH Me30HHoi1 CI1CTeMbl c 3Hepr~ei1 <M ·> = 
=3,2 r3B1c~eAHee 3Ha4eH~e nonHOi1 MHOlKeCTBeHHOCT~ 3apHmeHH~XO 
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r 

PHc.ll. PaciTpeAeneHHfl ITO ITepe
MeHHOJ'1: X AJifl 11+(0) H 17- (o) -

Me30HOB B 17-p -cTOllKHOBeHHflX 

/<M 0>=3,2 rsB/. 

1.0 ~ r }lri>,<M.>·~2Ti8 

tttt* Htttttttt 

} i1lf *Hjl \-
:§'~ 0,1 f-. 

-12' 

0,01 L__±----+;c--~-!---+.,----~--+-,;-;-; 
-3,0 -z.o -1.0 o 1,0 z,o 3,0 y 

PHc.12. PaciTpeAeneHHfl ITO ITepe
MeHHOH Y AJIH 1T + ( 0 ) H 1T - ( 0 ) 

Me30HOB B 1T p -cTOllKHOBeHHHX 

/<M0 >=3,2 rsB/. 

4aCHH.\ ~ pacnpeAeneH~e no nepeMeHHO~ Xp ), o6pa3osaHHO~ s 11 p 
s3a~MOAeC1cTBVIRX np~ P =40 I3B/c, xopowo cornacytOTCR c AaHHbiM~ 
no e+e-·-aHH~r~llR4~~ np~ TO~ me 3Hepr~~. OH~ TaK me xopowo co-
1-nacytOTCH ~ AllR'acex 11-p -saa~MOAe~cTBV.~ (ys.=8,7 I3B) 6ea 

B~AelleH~R llMAMPYIO~~X 4aCTVIL.\. 
C APYrO~ CTOpOH~, CTPY~H~e xapaKTepMCT~KVI 3TO~ Me30HHO~ c~

CTeMbl f1 pacnpeAeJ1eHVIR BTOp~4HbiX 4aCT~U. 8 CTpyRX OTJ1~4atOTCR OT 
aHanor~4HbiX AaHHbiX AJl.A e + e-·- saa~MOAe~cl'BVI~, oco6eHHO s o6nac T~ 
X >0,4. noA06Hoe RBJleH~e Ha6lltOAaeTCfl ~ Anfl K-p-s3a~MOAe~CTBVI~ 
np~ Tex me 3HeprMHX. BMecTe c TeM, cpasHeH~e CTPY~H~x xapaKTe
P~CTVIK BCeX BTOpV14H~X aapfi>KeHH~X 4aCTVI4 (BKJlt04aH llVIA~PYIO~~e) 
s 11-p -aaaMMOAe~cTBVIfiX (ys ;,3, 7 I3B ) AaeT xopowee cor nac~e c 
AaHHbiMVI no e+e- -aHH~r~llR4~~ /4/. 

.. 
06Hapy>KeHH~e pa3JlVI4~A MOryT 6~Tb 4aCT~4HO CBR3aH~ C TeM o6-

CTORTenbCTBOM, 4TO cpeAVI ll~AVIPYIO~~X 4aCTVI4 C 0,4 < x<0,8 se
JlVIKa AOllfl 1T-_;Me30HOB, o6pa3ytO~~XCR OT pacnaAa He~Tpa~bH,biX peao
HaHCOB, HanpMMep, p 0 -Me30HOB, B 3TOM Clly4ae BTOpO~ 11 pacnaAHbl~ 11 

11; -Me30H BKJ1104aeTCR B paccMaTp~saeMytO HaMVI Me30HHYIO C~CTeMy. 
CpeAHee-aHa4eH~e npoA011bHoro ~Mnynbca TaKVIX "+-MeaoHos, KaK 
opas~no, 6onbwe cpegHero 3Ha4eH~R 3To~ sell~4~H~ AllR scex ocTanb
~~x 3apfi>KeHH~X 4aCTVIL.\ Me30HHO~ C~CTeM~, 4TO ~ np~BOA~T K ysen~-

4eH~IO <I P
11 

I> VI yMeHbweH~IO <S>. 
,[\Ilfl nposepKVI 3Toro npeAnOllO>KeH~H Mbl nposen~ aHanor~4HOe 

~CCileAOBaH~e B TeX >Ke YCllOBVIRX Allfl C06~T~~, B KOTOp~X 4aCTVI4~ 
'C Ha~60JlbWVIM 3Ha4eH~eM X B 06JlaCT~ 0, 4 -:-0,8 6blll~ 17+ -Me30HOM. 
60lli;>WaR AOllfl 3T~X 17+ -Me30HOB o6pa3yeTCH B pe3YllbTaTe pacnaAa 

8 

\' .( 
~ 

J 
' 

"' j ' 

p0 ,f-pe30HaHCOB /0,50+0,11/ 1131 *.,[\0ilfl TaKVIX C06biTVI~ OT BCe~ 
CTaTVICTVIK~ COCTaB~Jla ~,4%. CpeAHMe 3Ha4eHVIfl npOAOllbH~X ~Mnynb-

+ -· u COB Allfl 1T VI 1T -Me30HOq B Me30HHO~ CVICTeMe OKa3allVICb paBH~M~: 
<P 11 >17 + =(-0,116,:!:.0,053) I3B/c ~ <P 11 >11-=:(o,o86.:t.0,040) f__:'B/c. 

AHanorV14Hble 3Ha4eHVIR < P 11 > AllH co6b!T~~ c ll~A~PYIO~VIM~ 11 -Meso
HaMVI: <P 11 >17+=:(0,034_:!:.0,024)13B/c VI <P 11 >17-=-·(-0,024,:!:.0,022)13B/i:. 
~3 3T~X AaHH~X-B~AHO, 4TO Me30H~, o6JlaAatO~~e 3aPRAOM, npOTVIBO-

nOllO>KHbiM 3apRAY ll~AJ;IPYIO~~X 4aCT~4 (77~ (77 ~ ) VI _11; (77 ~ )) , ~MeiOT 
6onbw~e 3Ha4eH~fl < P 11 >. 4eM APYrV~e Me30Hbl (11 +, 11 ) .. rTp~4eM AllR co-+ ' 0 . • 

6~T~~ C ll~A~PYIO~~M~ 1T -Me30HaMVI,KOTOp~e B 50~ CJ1y4aes o6pa3ytOTC~ 
B pe3YllbTaTe pacnaAOB p 0 ,f -pe30HaHCOB, pa3HVII..la <P 11 > COCTaBllfl
eT 0,212:_0,06 I3B/c, a AilR co6biTVI~ c "~·-,0,062:_0,03 I3B/c. 

TaKVIM o6pa30M, pacxomAeH~e Me>KAY noseAeHV~e~.aAPOHOB s CTPYRX 
s 11-P- ~ e+e- -saa~MoAeV.cTB~Rx np~ He6onbw~xys('< 6 I3B)~ MomeT 
6b!Tb 4aCT~4HO o6bRCHeHO MeTOA~KO~ BbiAeJleHVIfl Il~A~·pytO~VIX 4aCTVI4, 
KOTop~e 4aCTO o6paaytOTCH npVI pacnaAe Me3oHH~x pesoHaHcos. K co
maneHVItO, He60JlbWaH CTaT~CT~Ka co6~T~~ He.no3BOJlfleT B~AeJl~Tb 
pe3oHaHc~ ~ nposecTVI cpasHeH~e AaHH~x c y4eToM ~x o6pasosaH~R. 
BepORTHO' np~ 6onbW~X 3Hepr~f1X vs:> 6 I3B) 3TOT 3$$eKT MeHee 
cy~ecTBeH, oco6eHHO AI1R pp -saa~MOA~]cTBVI~, rAe AOllfl HYKllOHHbiX 
Vl3o6ap Hesen~Ka I< 30%/1 1-3/. 

,[lpyraR np~4~Ha-pacxo>KAeH~H nony4eHHbiX HaMVI peaynbTaToB Allfl 
Me30HHO~ c~cTeM~ c AaHH~MVI no e~-~aHH~r~llHI..IVI~, Mo>KeT A~Knt0-
4aTbCfl B TOM, 'HO npVI OTHOC~TeJ1bHO H~3KVIX 3Hepr~f1X '(Vs(. 6 I3B)' 
4eHTpallbHafl o6nacTb VI o6nacTb $parMeHTa4VI~ pO>KAeH~R 4aCTVII..l nepe
Kp~satOTCH, ~ HeB03MO>KHO pa3Aell~Tb 3TVI np04eCC~ /eM. pVIC.1/. 
no3TOMY npVI cpasHeH~~ xapaKTep~CT~K CTPY~ B CVIJlbH~X VI 3JleKTpO
MarH~TH~X B3a~MOAe~CTB~fiX np~ TaKVIX 3Hepr~HX ClleAyeT paCCMaTpVI
BaTb BCIO COBOKynHOCTb BTOpV14H~X 4aCTVII..l. ,[\Jlfl peWeH~R 3TVIX BOnpo
COB He06XOAVIMO Cy~eCTBBHHOe yseJ1~4eH~e CTaTVICTVIK~ C06~T~~. 

M~ 6naroAaPH~ H.C.AHrenosy, P.A.KsaTaA3e, A.H.ConoM~HY VI 
n.M.~ernoso~ sa nonesH~e o6CY>KAeHVIR, a TaK>Ke y4acTHVIKaM COTPYA
H~4eCTBa no ~ccneAOBaH~IO MHO>KeCTBBHH~X npOI..IBCCOB ~a 2-MeTpOBO~ 
nponaHoso~ nys~pbKOBO~ K~Mepe aa noMo~b s o6pa6oTKe 3KcnepV~MeH

Tal1bHoro MaTep~ana. 
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HET nH flPOBEnOB B BAWEA SHSnHOTEKE? 

8bl MOliWTC nOJJY'IIITb no nO'ITC/ nepC'IIICJJCHHbiC HlllKC KHII!'II, 

CCJJII OH~ HC 6b1JJII 3aKa3aHbl paHCC. 
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4ecKoro MOAenHposaHH~ e AAePHO-~H3H4ecKHX HccneAoea
HHAX . .l\y6Ha, 1980 

TPYAW VI Me*AYHapOAHOro ceMHHapa no npo6neMaM ~H3HKH 
ewcoKHx 3HeprHH. Ay6Ha, 1981. 

TpyAW I I Me~AYHapOAHOro CHMn03HyMa no H36paHHWM 
npo6neMaM CTaTHCTH4CCK0H MeXaHHKH . .l\y6Ha, 1981. 
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3aKa3bl Ha ynOMHHYTble KHif!'H MOryT 6b1Tb HanpaBJleHbl no anpecy: 
101000 MOCKBa, rnaBnOt!TaMT, n/H 79 
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TEMA 1l11JECKHE KATErOPID1 flYBJU1KAI.U1H 

OBnE~EHHOrO KHCTHTYTA ~PHWX 
HCCJ1E~OBAID1A 

HH.neKc TeMaTHKa 

1. 3KcnepHMeH1·anbHaR !l>H311Ka Bb!COKHX 3HeprHH 

2. TeopeTa-t4ecKaR !l>~-t3HKa BbiCOKHX 3HeprHM 

3. 3t<cnepHMeHTanbHaR HeHTpOHHaR ~H3HI<a 

4. TeopeTH4eCKaR !l>H3a-tKa HI13KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaR cnei<TpOCKOnHR H paAHOXHMHR 

7. ~31-!Ka TR*enb!X HOHOB 

8. Kp:.1oreH1o1Ka 

9. YcKopHTenH 

10. AaToMaTH3a4HR o6pa60TKH 3KcnepHMeHTanbHb!X 

AaHHbiX 

11. Bw4a-tcnHTenbHaR MaTeMaTH~a 11 TeXHHKa 

12. X11MHR 

13. TeXHI1Ka !l>H3H4ect<oro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePA~>~X Ten 11 *HAKOCTeM 
RAePHbiMI1 MeTOAaMH 

15. 3Kcnepi1MeHTanbHaR $H311Ka RAePHb!X peaK411H 
npH HH3KI1X 3HeprHRX 

16. Ao3HMeTpi1R 11 !l>H311Ka 3am11T1>1 

17. TeopHR KOHAeHCHpOBaHHOro COCTORHHR 

18. Hcnonb30BaHHe pe3ynbTaToe 11 MeTOAOB 

!l>YHAaMeHTanbHb!X !l>I13H4eCKI1X 11CcneAOBaHHH 
B CMe*Hb!X o6naCTRX HayKH 11 TeXHI1KI1 

19. 6H0$113HKa c: 
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rpumuH B.r. H ;o;p. PI-82-754 

'CpanHeHHe CTpyil:uoro none;o;eHHH Me30HOB n rr-p -cTOJIKHOBeHHHX 
I1pH liMnyJibCe 40 f3B/ C C gaHHbiMH no e+ e-:...aHHHI'HJIHIJ;liH 

~HccrregyiOTC.fl xapaJ<TepHCTHKH BTOpH'lHbiX Me30HOB npH I10JIHOH 
3Hepruu < M 0 > =3, 2 f3B 6es rru;o;upy10~x qacTHIJ;, oopasonaHHbiX B 
17-p -nsaHMO;rJ;eHCTDH.flX npH HMI1YJibCe 40 f3B/c. 06~e CBOHCTBa 
3TOH CHCTeMbl ,(cpe;rJ;HF!.fl MHOJKeCTBeHHOCTb li pacnpegerreHIUI no Xp 

+ -· v corrracyiOTCH c gaHIIbiMH no e e -ammrurrHIJ;Hli n agpoHbi npu TOH JKe 
norruoil: 3Hepnm. CTpyil:Hbie xapaKTepucTliKH MesouHoil: CliCTeMbJ 
li xapaKTepHCTliKli DTOpli'lHbiX 'laCTHIJ; OTHOCHTeJibHO OCH CTpyH OTJIH-

+ -· 'laiOTCH OT aHaJIOI'li'IIIbiX gaHHbiX ;rJ;JIH e e -nsaHMOgeHCTBiil!, OCOOeHHO 
B OOJiaCTH ~parMeHTaiJ;HH. C gpyroiJ: CTOpOHbi, xapaKTepHCTHKH BCeX 
BTOpHl.!HbiX sapmKeJIHbiX '-!aCTHIJ;, oopa30BaHHblX B rr-p -·o3aHMOgeHCTBH
HX npH p=40 fsB/c (,jS=8,7 r3B), xopomo COI'JiaCyiOTCH C gaHHb!MH 
ITO e 1e-~aHHHI'HJIHIJ;HH. 

PaooTa Bb!I10JIHeHa D llaoopaTOpilil BblCOKHX ::meprul\: 0Il5IH. 
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Grishin V.G. et al. PI-82-754 
Comparison of Meson Jet Behaviour in rr-p -Collisions at 
40 GeV/c with the Data on e+e-'-Annihilation 

Characteristics of non-leading secondary pions produced 
in rr-p -interactions at 40 GeV/c with <Mo>=3.2 GeV total 
energy are studied. General properties of such a system (ave
rage multiplicity and XP distributions) are in agreement with 
the dat'a on hadron production in e+e- -annihilation at the same 
energy. The jet characteristics of the meson system and its 
single-particle characteristics with respect to the jet axis 
differ from the analogous data in e+e--interactions, especially 
in the fragmentation region. On the other hand, characteristics 
of charged secondary particles, produced in rr-p -interactions 
at p =40 GeV/c (vs-=8.7 GeV) are in a good agreement with 
e+e-~annihilation data. 

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