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AHrenos H.C., rpHWHH B.r., KsaTaA3e P.A. P1 - 12619 

H3y4eHHe CBO~CTB MHOrOnHOHH~X CHCTeM, o6pa30BaHH~X 
B n-p- H n- n -s3aHMOAe~CTBHHX npH p = 40 r3B/c 

HccneAY~TCH CBO~CTBa MHOrOnHOHH~X CHCTeM, o6pa30BaHH~X 
B 17-p- H 11-n -s3aHMOAe~CTBHHX npH p = 40 r3B/c. nony4eH0

1 

4TO B HHKJ1~3HBH~X peaK4HHX nonepe4H~~ HMnynbC (m17) -cHCTeM 
B OCHOBHOM OnpeAenHeTCH 3Ha4eHHeM 3$$eKTHBHO~ Mace~ CHCTeM~ 
H Cna6o 3aBHCHT OT ee 3apHAa H THna MHWeHH (p ,n). TaKHe ~e 
3aKOHOMepHOCTH Ha6Jl~Aa~TCH H B nonyHHKJ1~3HBHbiX peaK4HfiX 
C $HKCHPOBaHH~M 4HCJ10M BTOPH4H~X 3apH~eHH~X 4aCTH4. 

noKa3aH0 1 4TO 3aBHCHMOCTH HeHHBapHaHTH~X AH$$epeH4HaJlb
H~X Ce4eHH~ OT nonepe4HO~ 3HeprHH ABYXnHOHH~X CHCTeM YAOB
JleTBOpHTeJlbHO OnHCbiBa~TCH 3KGnOHeHTO~ exp(-(El. -M) 'I'] C 
T = /120-130/ M3B. 3Ha4eHHe napaMeTpa T cna6o 3aBHCHT OT 3a
PHAa H 3$$eKTHBHO~ MaCCbl CHCTeMbl. 

Pa6oTa BblnOJlHeHa s Ila6opaTOPHH BbiCOKHX 3HeprHH OHRH. 

npenpKKT 06beQKKeKKOrO KKCTHTyTa HaepKblX KCCneQOB8KHA, Dy6Ka )979 

Angelov N.S., Grishin V.G., Kvatadze R.A. P1 - 12619 

Investigation of Properties of Many-Pion Systems 
in11-p and 11-n Interactions at P = 40 GeV/c 

Properties of many-pion systems ar-e studied in11-p and 
rr --n interactions at P= 40 GeV/c. It has been found that 
in inclusive reactions the transverse momentum of the Cm11) 
system is mainly determined by the effective mass of the sys
tem and is weakly dependent on its charge and on the target 
type (p ,n). Similar properties are observed in semi-inclu
sive reactions with fixed numbers of charged secondaries. 

It is also shown that the dependences of noninvariant 
cross sections on the transverse energy of two-pion systems 
are satisfactorily described by the exponential function 
exp[-(EJ. -M) / T] with T = (120-130) MeV. The T values weakl) 
depend on the charge of the system and on its effective mas9. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

§ 1. BBEAEHHE 

H3y4eHHe CBO~CTB MHOronHOHHbiX CHCTeM, o6pa30BaHHbiX B 
COyAapeHHHX aApOHOB, HHTepeCHO no HeCKOJlbKHM npH4HHaM. Ha
npHMep, sa~HO 3HaTb, HaCKOJlbKO pO~AeHHe pe30HaHCOB BJlHHeT 
Ha cso~cTsa (m17)-cHcTeM. H3secTHO, 4TO npH BbiCOKHX 3Hep
rHHX npOHCXOAHT 06HJlbHOe o6pa30BaHHe pe30HaHCOB 1 npOAYKTbl 
pacnaAa KOTOp~X COCTaBJlH~T npHMepHO /50-80/% OT Ha6Jl~AaeMbiX 
B KOHe4HOM COCTOHHHH 4aCTH4. C APYrO~ CTOPOHbl, pe30HaHCbl 
TPYAHO B~AeJlHTb Ha $OHe CJly4a~HbiX KOM6HHa4H~, 4TO o6yCJ10BJle
HO pOCTOM 4HCJ1a CJly4a~HbiX KOM6HHa4H~ C yseJ1H4eHHeM MHO~e
CTBeHHOCTH BTOpH4HbiX aAPOHOB. no3TOMY cpasHeHHe CBOHCTB pe-
30HaHCOB H MHOrOnHOHHbiX CHCTeM MO~eT AaTb none3Hy~ HH$Op
Ma4H~ 0 TOM, KaKHe xapaKTepHCTHKH ( ffi17) -cHCTeM o6yCJ10BJleHbl 
pO~AeHHeM pe30HaHCOB H KaKHe OTpa~a~T 6011ee 06~He 3aKOHO
MepHOCTH np04ecca MHO~eCTBeHHOH reHepa4HH 4aCTH4. 

KpoMe Tore, H3y4eHHe noseAeHHH(m17)-cHcTeM sa~Ho A11H 
nposepKH TeopeTH4eCKHX MOAeneH H nnaHHpOBaHHH HOBbiX 3KCne
pHMeHTOB Ha yCKOPHTeJlHX. 

B pa6oTax11,2 / A11H pp- H 11- p -s3aHMOAeHCTBHH 6blno no
Ka3aHo, 4TO cpeAHHH nonepe4HbiH HMnyJlbC MHOrOnHOHHbiX CHCTeM 
pacTeT C pOCTOM 3$$eKTHBHO~ MaCCbl CHCTeMbl H CJ1a6o 3aBHCHT 
OT 3apHAa H 4HCJ1a 4aCTH4 B HeH. 

B AaHHOH pa6oTe H3y4a~TCH csoHCTBa (m17)-cHcTeM, o6pa-
30BaHHbiX B HHKJ1~3HBHbiX H nOJ1YHHKJ1~3HBHbiX peaK4HHX CJleAY~~HX 
THnos: 

-
17 P-->77+X 

- p -->277+X 17 

- -->377+X 17 p 

11-p __, 417 +X 

- U-->77+X 17 

(Q=-1.+1), 

(Q=-2. 0,+2), 

(Q=-3 ,-1 ,+1 ,+3), 

( Q = -4 . -2 • 0 '+2 • + 4) • 

(Q=-1,+1), 

/1/ 

/2/ 

/3/ 

/4/ 

/51 
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"-n ... 21T+X 

"-n ... 31T+X 

11-n -+41T+X 

( Q = -2 • 0 . + 2 ) . 

(Q=-3,-1,+1.+3), 

(Q=-4,-2,0, +2, +4). 

npl1 3Heprl111 40 r3B I Q- nOJ1HbU1 aapRA ( m 1T) -ci1CTeMbl/. 

!61 

171 

!81 

HccneAOBal111Cb pacnpeAeneHI1R MHoroni10HHbiX CI1CTeM no no
nepe4HOMY 11MnyJ1bCY (P.L) 11 npOAOI1bHOi1 6biCTpOTe B C.~.M. 
( Y * = _!_ In ( E * + P * ) I ( E * - P * )) . 

2 If II 

3Kcnepi1MeHTallbHbli1 MaTep11an nony4eH np11 o6pa6oTKe CHI1M
KOB C ABYXMeTpoeoi1 nponaHOBOi1 (C 3H8 ) ny3blpbKOBOi1 KaMepbl 
nB3 OHRH, o6ny4eHHOi1 17- -Me30HaMI1 c 11MnynbCOM 40 r3B/c Ha 
cepnyxOBCKOM YCK0pi1Tene H<I>B3. nocKOJlbKY KaMepa 6b1Jla Hanon
HeHa nponaHOM, 11MeJ1aCb B03MOmHOCTb OAHOBpeMeHHOrO 113Y4eHI1R 
KaK 1T -p- , TaK 11 1T- n- B3ai1MOAei1CTBI1i1 /Ha KBa311CB060AHbiX 
Hei1TPOHaX RApa yrnepOAa/. MeTOA114eCKI1e aonpOCbl, CBR3aHHble 
C o6pa60TKOi1 <I>11I1bMOBOi1 11H<!>OpMa~l111, OT60p0M 11 11AeHTI1<!>11Ka
~11ei1 T11na B3ai1MOAei1CTBI1R, 113J10meHbl B pa60TaX / 3-5/ , 0TMe
TI1M J111Wb, 4TO BCe BTOpi14Hble 3apRmeHHble 4aCTI1~bl, 3a 11CKJ110-
4eHI1eM npOTOHOB B 11HTepeane 11MnyJ1bCOB 0,15 r3B/c ~ p na6. 
~ 0,7 r3B/c, C411TaJ111Cb ni10HaMI1. B 3TOM CJ1y4ae npi1MeCb He-

11AeHTI1<1>11~11POBaHHbiX npOTOHOB cpeA11 BTOPI14Hb1X nonomi1TeJ1bHbiX 
4aCTI1~ cocTaanReT = 15%, a npi1Mecb K±-Me30HOB 11 l±-rl1ne
POHOB He npeBbiWaeT 4-5% 1 4 •51 . 

npi1BeAeHHble B pa60Te pe3yJ1bTaTbl noJ1y4eHbl Ha OCHOBe aHa
J1113a = 17000 17-p- 11 = 6000 17-ll -Heynpyri1X B3ai1MOAei1CTBI1i1. 

§ 2. PACnPEAEnEHHE MHOronHOHH~X CHCTEM,06PA30BAHH~X B 
11-p - B3AHMOAE~CTBHRX, no nonEPE4HOMY HMnYnbCY 

KaK yme OTMe4anocb, cpeAH11i1 nonepe4Hbli1 11Mnynbc MHoroni1-
0HHbiX CI1CTeM B OCHOBHOM onpeAeJlReTCR ee 3(jl(jleKTI13HOi1 Maccoi1 
11 He 3aBI1CI1T OT 3aPRAa CI1CTeMbl / 2/ , npi1BeAeM pe3yJ1bTaTbl aHa
I1113a caMI1X pacnpeAeneHI1i1 (m11)- CI1CTeM no nonepe4HOMY 11M
nynbcy a aaei1C11MOCTI1 OT Q . Ha p11c.1 npeACTaaneHbl pacnpeAe
neHI1R no P .l ABYXni10':'Hoi1 CI1CTeMbl Af1R ecex 3(jl(jleKTI1BHbiX Mace 
np11 pa3Hb1X aapRAax. B11AHO, 4TO e npeAenax 3Kcnepi1MeHTanb
HbiX OWI160K 3TI1 cneKTpbl He 3aBI1CRT OT Q . 3AeCb M ~anee Ha 
rpa(jli1KaX 6YAYT npi1BOA11TbCR TOilbKO OTAellbHble xapaKTepHble 
OWI16KI1 '*/ 

* Ow116K11, yKa3aHHble Ha rpa(jli1Kax, TOilbKO cTaTI1CTI14eCK11e. 
CI1CTeMaTI14eCKI1e OWI16K11, CBR3aHHble B OCHOBHOM C npi1MeCbiO npo
TOHOB, Mbl O~eHI1BaeM B /1-2/%. 
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P11c. 1. PacnpeAeneHI1e ABYXni10HHbiX CI1CTeM no nonepe4HOMY 
11MnyllbCY np11 pa3HbiX 3apRAaX CI1CTeMbl. 

AHanori14Hbli1 peaynbTaT nony4eH AJ1R Tpex - 11 4eTblpexnl1oH
HbiX CI1CTeM. 

PacnpeAei1eHI1e (m 11) -ci1CTeM no nonepe4HOMY 11Mnynbcy np11 
<!>11KCI1POBaHHOM 3Ha4eHI111 11X 3<!><!>eKTI1BHbiX MaCC cna6o 3aBI1CI1T 
OT 411cna ni10HOB a CI1CTeMe. AnR 11I1IliOCTpa~l111 Ha p11c.2 noKa
aaHo pacnpeAeneHI1e no P ..L AI1R (217) - 11 (317) - c11cTeM a o6-
naCTI1 3<l><!>eKTI1BHOi1 MaCCbl 0,6 r3B ..S:: M3 (m11) ~ 0,9 r3B. 

Af1R BCeX 3(jl(jleKTI1 BHbiX Mace pacnpehi~eHI1R MHOrOni10HHbiX 
CI1CTeM no nonepe4HOMY 11MnyJ1bCY 3aBI1CRT OT 411CJ1a 4aCTI1~ B 
CI1CTeMe. Ha pl1c . 3 npeACTaeneHbl pacnpeAeneHI1R no P..L(217)11 
( 4 11) -cl1cTeM Af1R ecex 3(jl(jleKTI1 BHbiX Mace. BI1AHO, 4TO c yae

I1114eHI1eM m MaKCI1MYM e pacnpeAeneHI111 no nonepe4HOMY 11Mnynb
cy CAB11raeTCR B CTOPOHY 60J1bWI1X 3Ha4eHI1i1 p .J... 3TO CBR3aHO 
C pOCTOM AOI111 CI1CTeM C 60J1bWI1MI1 3(jl(jleKTI1BHbiMI1 MaCCaMI1 np11 
yBeJ1114eHI111 411CJ1a ni10HOB B CI1CTeMe. 

TaKI1M o6paaoM, He TOilbKO cpeAH11i1 nonepe4Hbli1 11Mnynbc, HO 
11 caMI1 pacnpeAeneHI1R ( m") -cl1cTeM no P .L He aae11CRT OT aa
PRAa c11cTeMbl 11 np11 OA11HaKOBbiX 3Ha4eHI1RX 3(jl(jleKT11BHoi1 Maccbl 
cna6o aae11cRT OT m • 
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P. (m,), riB/e 

P11c.3. PacnpeAeJleHI1e ABYX 11 4eT~peXn110HH~X CI1CTeM 
no P .L • 

PacnpeAeJleHIHI rr- Me3oHoe 11 (2rr) - CI1CTeM no Y * npeA
cTaeJleH~ Ha pl1c.4. CneKTp AJlR n110Hoe 3Ha411TeJlbHO w11pe 

/-3,1 :S Y* ~ + 3,9/, 4eM AJ1R (2rr)- CI1CTeM /-2,1;:;Y* ~ 2,5/, 
TO eCTb, C yeeJ1114eHI1eM 411CJla 4aCTI1~ B CI1CTeMe 11X pacnpeAe
JleHI1R no npOAOJlbHOH 6~cTpoTe cyma~TcR. TaKaR me KapTI1Ha 
Ha6Jl~AaeTcR H AilR Tpex- 11 4eTblpexni10HH~X CI1CTeM. CJleAoea
TeJlbHO, npH m = 2, 3, 4 60JlbWaR 4aCTb ( mrr)- CI1CTeM naAaeT 
e o611acT11 jY*j;:;l, 4TO AJlR ni10HOB cooTeeTcTeyeT ~eHTpaJlb
HOH o611acT11. 
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PHc.4. PacnpeAeJleHHe ni10HOB 11 (2rr) -cl1cTeM no npOAOJlb
HOH 6~cTpoTe. 

npeACTaBJlReTCR 11HTepeCH~M 113y4eHI1e noBeAeHI1R (mrr)-ci1C
TeM 8 nOJlYI1HKJ1~311BH~X peaK~I1RX, rAe 411CJ10 BTOpi14HbiX 3apR
meHH~X 4aCT11~(nch) ~11KCI1poeaHo. H3-3a MaJlOH cTaTI1CTI1KI1 co-
6~TI1H npOBeAeHI1e AeTaJlbHOrO aHaJ1113a xapaKTepi1CTI1K MHOrOni1-
0HH~X CI1CTeM, KaK 3TO AeJlaJlOCb B 11HKJ1~311BH~X peaK~11RX, He
B03MOmHO. no3TOMy ~ 113y4aJ111 TOJlbKO 3aBI1CI1MOCTb cpeAH11X 3Ha-
4eHI1H nonepe4H~X 11MnyJlbCOB 11 3~~eKTI1BH~X MaCC (mrr) -ci1CTeM 

OT n ch . B Ta611. 1 npeACTaeJleH~ 3Ha4eHI1R < P .L (mrr)> 11<M 3cpcp (mrr )>, 
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rAe m = 1,2,3 AnR rr-p-aaa~MOAe~cTa~~. B~AHO, 4TO c yaen~4e
H~eM nch nonepe4H~~ ~Mnynbc ~ 3¢¢eKT~BHaR Macca yMeHbwa~T
CR. nony4eHH~e 3Ha4eH~R cpeAHero nonepe4HOro ~Mnynbca np~ 
< M3¢¢ ( mrr ) '· a npeAenax ow~6oK coanaAa~T c o6l!le~ aaa~c~
MOCTb~ < Pl.> = !(M 3cp<jl(mrr)) AnR ~HKn~3~BHbiX peaKLI~~ / 2! , 

nocne o6cy>KAeH~R o6l!l~X xapaKTepJ.1CTJ.1K MHoron~oHHbiX c~c
TeM Mbl nepeXOAJ.1M K ~ccneAOBaHJ.1~ BOnpoca 0 Bn~RH~~ pO>KAeH~R 

pe3oHaHcoa Ha cao~cTao AByxnHOHH~X CJ.1CTeM. B pa6oTax 16 - 9 / 

6bJno noKa3aHo, 4TO pacnpeAeneHJ.1e peaoHaHcoa ( p, w , !) no 
KBaApaTy nonepe4Horo HMnynbca xopowo annpoKCJ.1M~pyeTcR 3Kcno
HeHTO~: 

.JLrL = A. EXP (-BPi ) . 
dP_[ 

191 

I 
-2 c napaMeTpOM HaKnOHa B "' 3,0 r3Bicl . no3TOMy aa>KHO no-

CMOTpeTb, KaK BeAYT ce6R TaK~e >Ke pacnpeAeneH~R AnR AByx
n~OHHbiX C~CTeM B o6naCTJ.1 3¢¢eKT~BHblX MaCC pe30HaHCOB . .QnR 
3TO~ 1.1en~ cTpoHn~cb pacnpeAeneH~R (2rr) -cHcTeM a o6nacT~ 
p" -Me30Ha 10,62 r3B .:S ~13¢¢ (2rr) :> 0,92 r3BI no KBaApaTy 
nonepe4Horo HMnynbca. nony4eHH~e cneKTP~ annpoKC~M~poaan~cb 

B~pa>KeH~RMJ.1 191 ~ 1101 ' 
dN ( 2 ( 2 --=A1 . EXP -B 1P )tA . EXP -B P , ), 1101 
dP 2 .l. 2 2 ..._ 

l. 

rAe A, B , A 1 , B1 , A2 ~ B 2 6bln~ cao6oAHbiM~ napa MeT paM~. 
PeaynbTaTbl annpOKC~MaLIJ.1~ npeACTaaneHbl B Ta6n. 2, 1-13 KOTQ

po~ BJ.1AHO, 4TO pacnpeAeneH~R ABYXn~OHHWX CJ.1CTeM no KB8APaTy 
nonepe4Horo J.1Mnynbca a o6nacT~ 3¢¢eKTJ.1BHO~ Mace~ P0 -Me3oHa 
HeB03MO>KHO annpOKC~M~pOB8Tb OAHO~ 3KCnOHeHTO~, K8K 3TO ~Me
eT MeCTO AnR peaoHaHcoa. CneKTP dN / ctP£ xopowo on~cbJaaeTCR 
¢opMyno~ I 10 I, rAe 3Ha4eH~R napaMeTpoa paaHbl 
B 1 "' 5,6 lr3Bicl - 2 ~ B2 "' 2,2 lr3Bicl - 2. HaAo oTMeTJ.1Tb, 
4TO 3Ha4eHJ.1R 3T~x napaMeTpoa AnR c~cTeM ( rr+rr +) , ( rr+rr -) ~ 
(rr_rr_) a npeAenax ow~6oK coanaAa~T, 4TO yKa3blaaeT Ha TO 
o6CTORTenbCTBO, 4TO 3T~ cneKTpbl He4YBCTB~TenbHbl K pO>KAeH~~ 
p 0 -Me30Ha · (p 0 -+ rr+rr-). 0AH8KO cneAyeT y4eCTb, 4TO OTHowe
H~e 4~cna P 0 -Me30HOB K 06l!leMy 4~cny (rr+rr-) -nap a 3TOM 

( / 10 / 
~HTepaane 3¢¢eKT~BHblX Mace Mana "' 5%) 

B pa6oTe 16 1 noKa3aHo, 4TO AnR on~caH~R pacnpeAeneH~~ 
rr- -Me30HOB, o6pa30BaHHblX B rr+p -a38~MOAe~CTB~RX np~ 

P = 16 r3Bic, no KBaApaTy nonepe4HOro ~Mnynbca T8K>Ke Tpe6y
~TCR ABe 3KCnOHeHTbl, 4TO CBR3aHO C KJ.1HeMaT~KO~ pacnaAa pe-
30HaHCOB. no3TOMy nORBneH~e ABYX HaKnOHOB B pacnpeAeneH~~ 
ABYXn~OHHb!X C~CTeM no p .i , no- B~A~MOMY, MO>KHO 06"'bRCH~T b 3T~M 
CBO~CTBOM OAH04aCT~4HblX cneKTpOB . 
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Ta6n~4a 2. PeaynbTaT~ annpoKc~Ma4~H pacnpeAeneHH~ 
(mrr) -cHCTeM a o6nacTH p 0 -Me3oHa no KBaApaTy no
nepe4HOro HMnynbca (rr-p-B3a~MOAe~CTB~~ C p = 40 r3B/c 

T•n c•cTe""" B t A B(roB/c)"1 x ~cT·.co. B1t AB[rot/c )"
1

a;ABo<rol/c)-1 x•/cT . co. 

J[ t JLt 8,2G.t0 ,03 IS2/:3C 5,5,;tO,G ~.:3j:0 ,2 ·>0/38 

:iL t .JC 3,35-_!;0,02 :1•19/2~ 5,Gj;0,3 8,2;t(l, I 52/3C 

3rJc 3,43;t(),03 !92/013 6,CJ;tO,G · ~',~C;tO ,2 S7/'2£ 

~SL s,~o.cr p3::J/::.S 5,G±0,2 ?,2 j;O,I 45/30 

§ 3. XAPAKTEPHCTHKH (mrr)- CHCTEH, 06PA30BAHH~X a 
B3AHHOaE~CTBHRX nPH P = 40 r3B/c 

-
" n -

B 3TOM paaAene M~ np~aeAeM peaynbTaT~ ~3y4eH~~ pacnpeAe
neH~H MHOron~OHH~X C~CTeM, o6pa30BaHH~X B rr-n -e3aHMOAe~
CTB~~X, ~ cpaBHHM HX C aHanor~4H~MH AaHHbiMH An~ rr- p -cOyAa
peH~~. 

KaK ~ B cny4ae rr-p-aaa~MOAe~CTBH~, cpeAHH~ nonepe4H~H 
HMnynbc (mrr) -c~cTeM, o6paaoeaHHbiX a rr-n -coyAapeHH~x, pac
TeT C POCTOM 3$$eKT~BHOH MaCCbl C~CTeM ~ He 3a~CHT OT ee 
aap~Aa. Ha pHc.5 An~ Hnn~cTpa4HH noKaaaHa aaa~c~MocTb cpeA
Hero nonepe4HOro ~Mnynbca An~ (4rr) -c~cTeM, o6paaoeaHH~x a 
rr-n -eaaHMOAe~CTBH~X, OT 3$¢eKTHBHOH Mace~ npH pa3H~X 3Ha-
4eH~~X aap~Aa: Q = -2, o. + 2. 

Ha pHc.6 npeACTaeneHa aaeHCHMOCTb cpeAHero nonepe4Horo 
~MnynbCa OT 3$$eKTHSHOH Mace~ AnR ABYXn~OHHbiX CHCTeM, o6pa-
30BaHHbiX a rr- p- H rr- n -aaa~MOAe~cTB~Rx. B npeAenax 3Kcne
p~MeHTanbHbiX OWH60K 3aBHCHMOCTb OT THna MHWeHH (p HnH n) 
oTcyTcTayeT. CaMH pacnpeAeneHH~ ( m rr) -cHcTeM no nonepe4HO
MY HMnynbCy TaK*e He 3aBHC~T OT THna CTanKHBa~HXC~ 4aCTH4. 
an~ npHMepa, Ha PHC.] noKa3aHO pacnpeAeneHHe (3rr) -cHCTeM 
no P.J.. o6paaoaaHHbiX a rr-p- H "- n -coyAapeHHRx. 

TaKHM o6paaoM, cpeAHHH nonepe4HbiH HMnynbc MHoronHOHH~x 
CHCTeM pacTeT C pOCTOM 3$$eKTHBHOH MaCCbl H cna6o 3aBHCHT 
OT ee 3aPRAa H THna MHWeHH (p,n). 

B Ta6n.3 npeAcTaeneH~ cpeAHHe 3Ha4eHHR nonepe4Hb1X HMnynb
coe H 3$¢eKTHBHbiX Mace AnR nHOHOB, AByx- ~ TpexnHOHH~X C~C

TeM, o6paaoeaHHbiX B rr-n -e3aHMOAeHCTBHRX, B 3aBHC~MOCTH OT 
nch . C yaenH4eHHe~ nch3Ha4eHHR < P.l(mrr) > H < M 3cpcp(mrr) > 
yMeHbWa~TC~, KaK B rr-p -e3aHMOAe~CTBH~X /CM.Ta6n.1/, HCKn~-
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PHc.5. 3aeHCHMOCTb cpeAHero nonepe4Horo HMnynbca OT 
3~~eKTHBHOH MaCC~ An~ 4eT~pexnHOHHbiX CHCTeM npH paa 
H~X 3ap~AaX 

J"N-21f•X I 
40r.& lc 

O.~f- • J"p 
• J·n ·v e IC 

• ,.. K 

O,?Of- IC • 
• I. 
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a! I 
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0 0,55 I, OS 1,55 2,05 2,55 

M (t.':)li& 

PHc.6. 3aa~c~MOCTb cpeAHero nonepe4HOro ~Mnynbca OT 
3iiiiilei<T~BH0H MaCe~ An~ (2rr) - CHCTeM, o6pa30BaHH~X B 
rr- p ~ rr-n -eaa~MOAeHCTB~~x. 
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P1-1c. 7. Pacnpe,qeneHI-1e (3rr) - CI-1CTeM no nonepe4HOMy 
!-1MnYI1bCy 

-

4eH!-1eM 1-13 3TO~ o6~e~ 3aB!-1CHMOCTH RBilRIOTCR peaK41-11-1 C nch =5, 
B KOTOp~x HMeeTCR npHMeCb KOrepeHTH~X np04eCCOB. 

B pa6oTax
12

·
11 1 6~110 noKa3aHo, 4TO 3aBHCI-1MOCTb HeHHea

pHaHTHoro .QI-1$$epeH41-1ai1bHOro Ce4eHHR ,QilR pe30HaHCOB 1-1 MHOro
nHOHH~X CI-ICTeM OT nonepe4HO~ 3HeprHH (E l = yi~':j:MT) y,qOBileT-
BOpHTeilbHO OnHc~eaeTCR $OPMYI10~: ~ 

1 d 2a [ ] - =A. EXP -(E -M)/ T m, 
rrE* dE 2 dY* ..l. . 

l. 
/11/ 

r,qe T RBilReTCR napaMeTpOM, CI1a6o 3aBHCR~HM OT THna 1-1 4HCI1a 
4aCTH4 e CHCTeMe 1-1 oT ee 3$$eKTHBHO~ Maccbl IT= 120-130 M38/. 

Mbl HCCile,qoeanH 3TY 3aBI-1CHMOCTb ,QilR (2rr) -cHCTeM, o6pa3o
BaHH~X B rr- n -e3a!-1MO,qe~CTBHRX, B pa3H~X HHTepeanax no 3$
$eKTHBHO~ Macce. nony4eHHble 3Ha4eHHR napaMeTpa T ± 1'1 T 1-1 

x2 Ha 4Hcno cTeneHe~ ceo6o,q~ npe,qcTaeneH~ e Ta6n.4. KaK 
BH,QHO, napaMeTp T CI1a6o 3aBHCHT OT 3apR,qa CI-ICTeM~ 1-1 OT ee 
3~eKTHBHO~ Mace~ (T = 120-130 M3B). 

TaKo~ ~e pe3yi1bTaT 6~11 nony4eH e pa6oTe121 , r,qe H3y4a
I1HCb 3Ha4eHHR napaMeTpa T ,qJ'IR (mrr) -cHcTeM (m = 1 ,2,3 ), o6-
pa3oeaHH~x B rr-p -e3ai-1MO,qe~CTBHRX np~-1 P = 40 r3B/c. 
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Ta6m11.1a 4. 3Ha4eHH.R napaMeTpa T AJl.R (217) cHcTeM a pa3Hblx 
HHTepBa11ax no 3$$eKTHBHOH Macce ( .,- n -saaHMOAeHCTBH.R 
npH p = 40 r3B/c) 

M3¢(jl T1-1n I T ± ~T /M3B/ I X 2/cT. ca. /r3B/ CHCTeMbl 

0,3-0,G2 1i: • .1t + :1~5±2 24/40 
Jt-+:rc- I20=.I II4/4G 
J"c-TL- I25:::.I 5::i/•1C 

O,G2-0,92! JL•Jt' I:2::_:~ ~G/4G 
Jt•JL- I.2S:.t) 3~/.~C 
:rr:-:rc- I~I::) 55/.~C 

0,92-I,.2 I ][•JL• ::2r.::::: 75/40 
.TI:' JC r:.2t.2 4G/1C 
.1r- .rr· . :: .-:~ <~ -: ·~ ~!C 

I,2-I, G I JC' JC • ~?.:.; ,. [ ~C./2[~ 
:rr-+ Jl" I 

l:~/~:t3 :j'::,f'J.; 

:iC.Tl- I2St.S ':...':./':.!L 

TaKHM o6paaoM, 3Ha4eHHe napaMeTpa T npaKTH4eCKH He aa
BHCHT Hl-1 OT MaCCbl (m17) -cHCTeMbl, Hl-1 OT ee 3ap.RAa 1-1 4HC11a 
4aCTHI.I s Heal!. KpoMe Toro, 3Ha4eHH.R T OKa3a11HCb O.QHHaKOBbi
MI-1 A11.R 17- p- 1-1 11-n -saaHMOAei1cTBHH. 

3TOT pe3y11bTaT .RB11.ReTC.R HeO~HAaHHbiM, TaK KaK fi011bWHHCTBO 
nHOHOB, nO-BHAHMOMy, ofipaayeTC.R OT pacna,QOB pe30HaHCOB, AH
HaMHKa pO~AeHH.R 1-1 KHHeMaTHKa pacnaAa KOTOpbiX Cy~eCTBeHHO 
pa311H4a~TC.R B 3aBHCHMOCTH OT Pf "' Y*. no3TOMY cy~eCTso
BaHHe YHHBepca11bHOH <!>OPMbl cneK'rpos (m11) -cHCTeM no E1 C 
n04TH nocTO.AHHbiM 3Ha4eHHeM T (T = 120-130 M3B) Tpe6yeT AO
n011HHTe11bHoro aHa11H3a AaHHbiX A11.R Bbi.RCHeHH.R ero npoHcxo~Ae
HH.R: 1-1111-1 Mbl HMeeM Ae110 CO CTaTHCTH4eCKHM pacnpeAe11eHHeM 
nHOHOB, 11111-1 3TO - 11C11y4ai1Ha.R Hrpa 11 KHHeMaTHKI-1. 

§ 4. 3AKili04EHHE 

B pe3y11bTaTe H3y4eHH.R CBOHCTB MHOrOnHOHHbiX CHCTeM 
/m = 1,2,3,4/, o6paaosaHHbiX a 17-p -"' 17-n -saaHMOAei1-
CTBH.RX npl-1 P = 40 r3B/c, n011y4eHbl C11eAy~~He pe3y11bTaTbl: 

1. B HHKI1~3HBHbiX 1-1 n011YHHKI1~3HBHbiX peaKLIH.RX nonepe4Hbli1 
HMny11bC (m11) -CHCTeM B OCHOBHOM onpeAe11.ReTC.R 3Ha4eHHeM 3$
<!>eKTHBHOH MaCCbl 1-1 C11a6o 3aBHCHT OT ee 3ap.RAa 1-1 THna MHWe
HI-1 (p, n). 
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2. PacnpeAe11eHHe ABYXnHOHHbiX CHCTeM B 0611aCTH 3$$eKTHB
HOH Mace~ p ~ -Me30Ha no Ksa.QpaTy nonepe4HOro HMnY11bca He
B03MO~Ho OnHCaTb O.QHOH 3KCnOHeHTOH. ~11.R OnHCaHH.R 3TOrO 
cneKTpa Tpe6yeTC.R ABe 3KCnOHeHTbl C H~K110HaMH: 
B1 - 5,6 /r3B/c/- 2 "' B2 = 2,2 /r3~/c/~ 2 

3. noKa3aHO, 4TO 3aBHCHMOCTH HeHHBapHaHTHbiX .QH$$epeH-
4Ha11bHbiX Ce4eHHH OT nonepe4HOH - 3HeprHH (m~-CHCTeM, ofipa-
30BaHHbiX s 11-n -saaHMO.Qei1cTs~--t.Rx, YAOB11eTsopHTe11bHO annpoK
C~--tMHPY~Tc.R EXP [- ( E 1 - M)/ TJ , rAe 3Ha4eH~--te napaMeTpa T c11a-
6o 3aBI-1CI-1T OT 3ap.RAa 1-1 3$$eKTI-1BHOH MaCCbl CHCTeMbl 
/T= 120-130 M3B/. AHa11orH4Hbli1 pe3y11bTaT 6bl11 no11y4eH paHee 
A11.R 11 -p -saaHMOAeHCTBI-1H / 2 I . 

ABTOpbl np~--t3HaTe11bHbl y4aCTH~--tKaM CoTPYAH~--t4ecTsa no ~--tcc11e
AOBaH~--t.RM MHO~eCTBeHHbiX npOI.IeCCOB C nbMO~b~ ' A~YXMeTpOBOH 
nponaHosoi1 KaMepbr aa no11e3Hble o6cy~.QeH~--t.R. 

mHEPATYPA 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

P.Stix et. al., Phys.'Rev.D, 1977, v.16,p.558 . 
AHre11os H.C. 1-1 AP· OH~H1, P1-12110, ~y6Ha ,1979. 
A6Aypax~--tMOB A.Y. 1-1 AP· OHRH, 1-6967, ~y6Ha, 1973. 
A6Aypax~--tMOB A.Y. 1-1 AP· R<t>, 1973, T. 18, c.545. 
A6Aypax~--tMOB A.Y. 1-1 AP· R<!>, 1971, T. 18, c. 1251. 
H.Laven et.al., Nucl.Phys., B121 (1977), p.210. 
G.Jancso et al., Nucl.Phys, B124 (1977), p.1. 
D.Fong et al., Phys.Lett., B60 (1975), p.124. 

AHre11os H.C. 1-1 AP· OHRH, P1-9810, ~y6Ha, 1976. 
Wilkelman et al., Phys.Lett., B56 (1975), p.101. 

AHre110B H.C. 1-1 AP· R<!>, T.25, 1977, c.117. 
J.Bartke et al., Nucl. Phys., Bl20 (1977), p.14. 

PyKonHCb nocTyn1-111a a ~--t3AaTe11bCK~--ti1 

0TAe11 4 I-1~11.R 1979 roAa. 

15 


