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npu P n = 1 + 5 faB/c a paMKax MO)leJIH FRITIOF 

Pl-97-315 

Haii)leHhI napaMeTpbI MO)leJIH FRITIOF u npe)lJIO)l(eHhI HJMeHeHm1 cooTBeT
cTByiomeii nporpaMMbl, Il03Bomnomue, no MHeHHIO aBTOpOB, y)loBJieTBOpHTeJibHO 

onucaTb HCCJie)lyeMble np-B3aHMO)lettCTBIDI, B qi;tCTHOCTH pacnpe)leJieHIDI 1t--Me30HOB 
no 6bICTpOTaM u nonepeqHbIM HMilYJibCaM. YcoaepweHCTBOBaHHrul MO)leJib TaK)l(e 
KaqecTBeHHO aocnpOHJBO)lHT COOTHOWeHIDI Me)l()ly TOilOJIOrnqecKHMH ceqeHIDIMH 
peaKQHU. 113MeHeHIDI KaCaIOTC51 TpaKTOBKH xapaKTepa pacna,na Cl])YH C MaJIOH 
Maccou " aepo51THOCTell HX 06paJOBaHID1. YcoaepweHCTBOBaHHllil MO)le.llb MO)l(eT 
6b!Tb HCilOJibJOBaHa KaK )lJI51 OilHCaHIDI )lHq:>paKLIHOHHbIX B3aHMO)leUCTBHU, TaK 
H )lJI5I aHanHJa B3aHMO)leHCTBHH 51)lep C 51)lpaMH npu YMepeHHbIX :meprn51X. 

Pa6orn Bb!IlOJIHeHa a Jla6opaTOpHH BbiqHCJIHTe.libHOU TeXHHKH u aBTOMaTHJaQHH 
mum. 
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Ganhuyag B., Uzhinskii V.V. Pl-97-315 
Description of 1t--Meson Characteristics in np-lnteractions 
at Pn = I+ 5 GeV/c within the Framework of FRITIOF Model 

The model parameters are found, and corresponding changes of the code 
are proposed that allow one to describe satisfactorily according to the author point 
of view the np-interactions under the study. In particular, it allows to describe 

1t--meson rapidity and transverse momentum distributions. The modified model 
reproduces qualitatively also the relations between the topological cross-sections 
of the reactions. The changes are in the treatment of character of low mass string 
decay and the probability of the string creation. The modified model can be used 
at a description of diffraction dissociation and at an analysis of nucleus-nucleus 
interactions at intermediate energies. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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B II0CJie,UHee npeMJI D. CDJI3II C rrpo6JieMOll pa3pa6oTRII II0.llRPIITIItieCRIIX 

3JieRTp0JI,llepH1IX ycTaH0D0K D03p0,llIIJICJI IIHTepec K a.upoH-JI,llepHhlM II 1mpo-

1I.llepHhlM B3aIIMO.llellCTDIIJIM IIpII yMepeHHhlX 3HeprIIIIX ~1-2 r-:iB/HYRJIOH. 

TpanHI(IIOHHO' TaKIIe D3aIIM0.llellCTDIIJI 0IIIIChlDaJOTCJI D pm.max RacRa.UH0-

IICIIa pIITeJil,HOll: M0.lleJIII. O.uHaKO, KaK II0Ra3aH0 B pa6oTax [1,2], RaCRa.llH0-

IICIIapIITem.HaJI M0,lleJII, .llJIJI coy.uapeHIIll ,ll0CTaT0tIH0 T/llliCJihlX JI.llCp IIpII 

E ~ 3,L-, 3,4 f3B/HYRJI0H rrepeoueHIInaeT MH01Rec·TneHH0CTI, p<>IR.llCH

HhlX tiacTIII( .I:I nepoJITH0CTI, rrpoueccon CIIJil>Horo pa3pymeHIIII JI.Uep. D To 

me npeM11,.11pocrnJI Mo.ueJil> FRITIOF .[3,4] .uaer .uocrnTotIHo xopomIIe p<'-

3JJI:hTanr [2], II rrpe.llCTaDJIJICT IIHTepec CHII3IITI, rropor ('(' .IIpIIMCHCHIIII .ll0 

E ~ 1-3 f3B/HYRJIOH. 

ITporpa:w.rn FRITIOF [4], IICII0Jil>3Y<'MHII .UJIII M<>.ll<'JIHponaHIIII a.upoH~ 

a.upoHHhlX, a.upoH-JI.llepHhlX II JI,llp0-JI.llepm.rx DJHIIJ\IO.ll<'ll('TDMii:. lliMJH>IW MJ

necTHa n <l)IIJIIRe DhlC0RIIX 3HeprIIii:. 8To o6ycJionm·Ho .uo<T,VIIH<>CTl>KJ rrpo7 

rpa11m11, xpaHmue:iicJI n 6II6JIIIOTeRe lliypHaJia Computer Physics Comnm

nication, JICrR0CTI,10 o6parueHIIJI II rrpocTOTOH <JIHJII'l<'C'RHX II.ll<'H, II0JI0iRCH

HhlX D 0CH0DY rrporpaMJ\(I,I, 

l\fo.ueJI1, FRIT.IOF rrpe.urrom1raeT, 'ITO n m•.vnp~THX HC'.llH<J>pai<uII<>HHI.IX 

a.upoH-a.upoHHI.IX DJaIIJ\IO.llCHCTDIIJIX IlJ)0HC'X0.llHT DOJ6y;i;.ueHIIe a.upomm n. 

C0CT0IIHIIII HCilJ)('PI.IDHoro CITCRTpa J\la('(' 

Il .lllI<J)pclRI(llOHHIJX DJaII:l,IO.llC'HCTDMIIX M:II<'<'T ~l<'C'T0 DOJfi,Vm.ll<'HII<' T0JII,R0 

0.llHoro anpoHa 

NlIIHIIJ\IaJihmi11 ~iacca' noJ6Vin.llCHHIJX HVRJI0HHhlX c·oc·To11HHii rroJiaraeTor 

1;aDHOH 1.2 f,,>13, n CIIJIY: ':JTOro D H,VR

0

JI0H-HYRJI0HHI.IX D3aIIJ\IO.llCHCTriHJIX 

npII JsNN $ 2.4 f3Il HJIM npII ~"b $ 1.91 r"'¾Il/e, cornacHo Mo.neJIH, 

D03110mHI.I TOJihR0 .llHCJ>paRI(ll0HHIJC ~Jam.wneiicTDIIII. IlpII 6c>Jiee DI.ICORIIX 

3HCprIIJIX D03M0inHI,I He nmi)J>clRUIIOHHIJe DJrlIIJ\IO.llC:'H('TillllI. CooTHOlliCHIIe 

J\ICa<.lly CC'ICHIIIIMH° .umJ>paKUMOHHi.rx II n:e.umI>paRUIIOHHhlX D3aIIMO,llCHCTDIIH 

orrpene.i11IeTCJI pacnpeneJieHIICJ\1 110 11rncca11I anpoHOD h1 II 1i; (M1 II M2)-' 
ITpII IlI,IC0RIIX 3HeprIIJIX pacrrpe.llCJICHIIC 6JIII3R0 I( pacrrpeneJieHIIJO 

'11\, ' 

B036y}I{JleHH1Ie a.ll})0HI.I h1 II h~ paccMaTpnnaJOTCJI RaK RBapRon11e cTpy~ 

HI.I, II .llJIJl 0IIIICaHIIJI IIX pacrranon IIpIIDJICKaeTCJI C00TBCTCTDYJOIUaJI RBapRo- : 



nan Mo.n:em, [5]. C<J:IITaeTCJI, 'ITO Knap1wna1I 110,n:eJib rrpm1eHIIMa rrpII .n:ocTa

TO'IHO 6oJII,IIIIIX :uaccax CTpyH, KOTOpbie B03HIIKaIOT rrpn BbICOKIIX 3HeprII1IX. 

I10:no11y rrporpm.n.IJ FRITIOF rrpm1eH1IJIII, n ocHoBHOM, rrpII BbICOKIIX 

3HeprIIJix. MomHo o}KII,n:an,, 'ITO rrpe,n:cKaJaHIIJI 110.n:eJIII FRITIOF noil:.n:yT 

B rrpOTIIBope'IIIC C 3KCIIepII:HCHTaJibHbIMII ·.n:aHHbIUII O rrpoueccax, B KOTO

pbIX MoryT IIOJIBIITbCJI COCTOJIHII1I C MaJibI:UII 1rncca11II;•<:ho IIJIII' rrpoueccbI 

.n:mppaKUIIOHHOll .n:nccouIIaunn rrpII BbICOKIIX 3HeprII1IX, l'IJIII rrpoueccbI co

y.n:apeHIIll rrpII yuepeHHbIX 3HeprIIJix. BbI.n:eJieHHe .n:mppaRUIIOHHbIX ·rrpo

ueccon rrpII DbICORIIX 3HeprIIJIX corrpJiiRCHO C orrpe.n:eJieHHbIMII 3RCIIepII:UeH

TaJibHbIMII Tpy.n:HOCTJIMH. I1o3TOMY Ubl o6paTIIJIIICb K .n:aHHbIU [6] o,xapaK-' 

TepIICTIIKax 'ii'--Me30HOD D np-D3amrn,n:eil:CTBII1IX npII P,; = 1.25; 1,73;'2.23; 
3,83 u 5,10 r3B/c. 

Ha pnc. 1 rrpe.n:cTaDJICHbI 3Kcrrepm1eHTaJibHbie II pac'ICTHbie pacrrpe

,n:eJieHIIJI 'ii'- -MeJOHOB no 6bICTpOTe y =-ln ~~;,'.. 3.n:ecb E H :P= - 3Heprun 

II npo,n:OJibHbIH II1IIIJJlbC 7r-:Ue30Ha. KaK BII.D:H'o II3 pucyHKa,,paC<J:CTHbIC 

pacrrpe.n:eJICHIIJI o6Jia,n:aIOT 6uMo,n:aJibHOll CTpyKTypoil: oco6eHHO IIPII' HII3-

I{IIX 3Hepnrnx. Ka3aJIOCb 6bl 3TO JIBJIJICTCH CJIC,UCTDIIPH rrpe,n:rroJiaraeMoro 

.n:mlJpaRUIIOHHoro ·xapaRTepa D3amro,n:eil:crnun: ::;;_,, rruR rrpu '6oJibIIIIIX 6bI

cTpoTax, CB1I3aH C ,n:IIqJpaKUIICll HaJieTaIOIIIero a,n:poHa, a IIIIK rrpII 1IaJlbIX -

6bICTpOTax - CBJI3aH C .n:mppaRuneil: HYKJIOHa-1rn:IIIeHII. 0,n:HaRo rrpu IIM

IIYJibCe Heil:TpoHa, panH0111 1,25 r3B/c, .n:mlJpaRuuoHHaJI cIIcTe1rn c 1rnccoil: 

1,2 r3B .D:OJliRHa IIOKOIITbCJI D ClICTeMe UCHTpa :uacc CTaJIKIIDaIOrn;IIXCJI a,n:

poHOB. To ecTb 6uMo,n:aJibHaJI CTPYKTypa pac<J:eTHoro pacrrpe,n:eJieHHH He 

JIBJIJieTcJI cJie,n:cTDIIeM: ,n:IIclJpaKUIIOHHoil: .n:nccounauIIII a,n:poHoB, a oTpamaeT 

aHH30Tporruro pacrra,n:a CTP.YH c MaJioil: 11accoil:. Ilpmroe 1rn,n:em1pOBaHIIe 

pacrra.n:on cTpyH c MaJioil: 1rnccoil: rroKa3aJio, 'ITO , fon.ro,n:aJI,LHa~ CTPY!(Typa 

xap~~TepHa )J.JIH p~crra,n:on CTP.YH C i~accoil: M€Hbllle IIJIII p~IlHOll i, 7, 'r3B'. B 

pac:rr;.n:ax Ta~II~ CTPYH .D:OMHHIIpyIOT ,UD)?~'l~C~IItiHbI~ KaHa_Jibl. DRI,I 6oJib~
0 

IIIHX MaccaJ-: ,n:oMIIHnpyro~ 1rnoro<J:aCTH'l:1rne\aHaJibl pacrra.n:a,:u NCtie-r:H'ble. 

pac~pe.n:eJieHnJI CTaHOI!JIT,CH 6oJiee r,~'ry~p~blll~~;., , . , ··' , , · ,-
, . • ' . ' ..... ' .. , . ' ' .. ' ·~ ' '1 

,Y1IIITbIDaJI xapaKTep 3KCrrepIIMe~TaJihH?1X iJacrrpe.n:eJI,CHHil:,,rrpu Pn = 
1, 25; 1, 73 r3B/c rrpe,n:cTaBJUICT~JI pa3y1,rnmr 1io.n:eJIIIpOD~Tb,_;II30TpOIIHblll 

'. ' ... ' , , ' " 

pacrra.n: CTPYH c MaJioil: Ma~coil: B ,cJI):t1ae .n:nyx1.rncTII1IHo,r,9 K~H~Jia;P'\_<;lla.n:a: 
1 

rpaHJI'IHOe 3Ha1ICHIIe JlfaCCbI CTpyH - 1,7 r3B, HII;f;e ROTOporo IIpIIMCHJI

JiaCb rrpe,n:Jiaraeuan rrpoue.n:ypa, DbI6paHo II3 TIW6onaHII1I HaIIJI,Y<J:IIIero orrn

caHIIJI 3KcrrepII11IeHTaJII,HbIX ,n:aHHbIX. Ra1- · BII.D:Ho II3 pIIcymrn 1 ( CIIJIOIIIHbie 

KpIIBbie ), 3TO II03BOJIIIJIO rrpaKTII'leCKII TO'IHO OIIIICaTb, 3I{CIIepIIMCHTaJibHbIC 

pacrrpe.n:eJJeHIIJI. 
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Pnc. 1: Pacrrpe,n;enemrn 71"- -Me30II0!l no 601CTpora~1 B np-B3aHMOJI.ei1crBllflX,--TncrorpaMMLI~ 

3Rc11ep11Me11raJibHUe naHHbie (6]. CBeTJIJJe ro•mu - pac•1en1 no ucxonnoii Monenu. C11no11n111e 

Rp~IB!,le ~ pactJeT1J IIO;llO,Zl;UCjHIUIIJ)OBilHIIOil Bepcnn ~IO,n;enu • 
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CJim1mee 01mJaJioc1, .n:eJio c orrncam1eM pacrrpe,n:eJieHnil: 71"--MeJoHon rro 

rrorrepeqHoMy ·mmyJI1>cy - PT. Mo,n:eJII, rrpe.n:cKaJ1rnaJia cpe,UHne rrorre

peqm,re IIMIIYJII>Chl, npenocxo,zunu:ne COOTBeTCTBYIOllllle 3KCIIepm.reHTaJII>Hhle 

JHaqeHIIJI ( cM: cneTJIIJe roqKn Ha pnc. 2) .uame rrpn IIJMeHeHnn xap~rnrepa 

pacrra.n:a crpyH c MaJioil: Maccoll:. 3.n:ec1, rr01mJareJI1>HhlM JIBIIJIOCI> pacrrpe

.ueireHne npn P0 = 1, 25 n~B/c. OHo xapaKrepHo .UJIJI nJorporrnoro pac

rra.ua. IIpn ::>TOM MaKCIIMYM pacrrpe.n:eJieHIIJI orrpe.n:eJIJieTcJI Maccoll: pacrr~

.uaromeiicJI cncreMIJ. )lJIJI y_1reH1>IIIeHIIJI cpe,n:Hero rrorrepeqHoro IIMIIYJII>ca 

Mhl, yMeHI>IIIIIJill MIIHII:r,rnJII>HYIO Macey BOJ6yJR,UeHHIJX HYKJIOHHhlX COCTOJI

Hllii .uo 3HaqeHIIII 1,1 r::>B. 8ro, KaR Bll,UHO ll3 pnc. 2, ,n:aJIO 3HaqnreJII>HO 

Jiyqrnne peJyJI1>TaThl. 
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Pnc. 2: Pacrrpe,n:enemrn 1r- -Me30H0B no rrorrepe'IHhlM 111111ynhcaM B np-a3a1rno,11eitcTB1111x. 
O6oaHa•remrn,.KaK n Ha pnc. 1 · 

Mo,n:eJII, FRITIGF npe.n:rroJiaraer, qro n xo.ue BJaIIMo,n:eiicrnn.11 craJIKn-
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J ,· 

J 
~ 

naromIIec.11 a.upoHLI h1 II h2 06MeHIIna10rc.11 nonepeqHIJM nMnyJI1,caMII Pr. 
Pacnpe,n;eJieHIIe no PT IIMeeT nu.n: 

dW = b2e-BPT PTdPT, B = 12, 5 (r~n/c)-1
• 

B [7] 6LIJIO npe,n;JioJReHo IICIIOJII,Jonar1, JHaqeHIIe B = 3, 33 (P:,B/c)-1, qro 

MLI II' ,n:eJiaJIII B pacqerax. 

l1HrepecHo orMerur1,, qro.110.unqmnIIponaHHaJI 110.n:eJII. nocnponJno.unr 

He TOJII,KO IIHKJI103IIBHhle o,UHoqacrIIqHIJe pacnpe,n;cJif'Hllll 7r-: -MeJOHOB no 

6IJcTpore IIJIII no norrepeqffOMY IIMnyJI1,cy, HO n C0B11C'CTH0C pacnpe,n:eJICHIIC 

1r--MeJoHon no 6Mcrpore u rrorrepeqHoMy mmyJI1,cy. 
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Pnc. 3: Pacrrpe,n:ene111111 1r- -Me30H0B no 6LICTpornM B n11-a3anMo,n:eilcTBIIJIX rrpn Pn = 
5, 1 r:~B/c rrp11 pa3nn•111Lix·rrorrepe'!111,1x nMrrynhcax: a) 0 :S Pr< 0.1; 6) 0.1 :S Pr< 0.2; 
a) 9.2::; Pr< 0.3; r) 0.3 :S Pr< 0.5; ,n:} 0.5::; Pr; e} 0 :S:Pr raB/c 

Ha pnc. 3 rrpe:i(cranJieHIJ p~~rrpe~eJ!e~~~·7f:__ -MeJOH0B no 6LicTpOTaM 

rrpII pa3HLIX JHaqeHIIJIX rronepeqHoro m,myJII,ca. , RaK nn,n;Ho HJ pucyHKa, 

5. 



ecJin ncxo.zmaJI uo.z:i:em, nocrrpon3D0,llllJia ar,crrepnueHTaJibHLie pacrrpe.z:i:eJie
HIIJI ,ll0D0JibH0 rpy6o, TO MO,llllqmunponaHHalI 110,lleJib OIIIICLIDaeT 3KCrrepII
MCHTaJihHLie ,llaHHLie 3Ha"CJ:IITCJibH0 t'0"CJ:Hee. 

BamHLI11ll xapaRTepIICTIIRaMII 'n3al!1IO,ll€llCTDIIll JIDJIIIIOTCJI Ce"CJ:eHIIJI 0T
,ll;CJibHLIX RaHaJIOD peaRUIIM. B Ta6JI. 1 - 3 MLI rrpIIDO,llIIM paC"CJ:CTLI, HOpMII:.. 
ponaHHLie Ha 3RCIIepIIMCHTaJibHO ll3MepCHHLie IIOJIHLie Heyrrpyrne ceqeHIIII 
np-n3am10.n;eil:cTnII.il: rrpII P,, = 3, 83 II 5, 10 r.3B/c, nuecTe c aKcrrep1ni:eH
TafilHLI1rn ,llaHHLIMII [8]. Pac"CJ:eTHLie, neJIII"CJ:IIHLI ,llaHLI D CRo6I.ax.,, 

Ta6mma 1: Ce,1emurneynpyrux peirnru1it 1-ny,rem,rx 3Be3.n: (M6)" 
,, 

RaHaJI peam:i:nil: 
MurryJihCLI (raB/c) 
3.83 5.1 ' 

np ---+ 1ip +, m1r0 6.53'± 1.04 4.03 ± 0.95 
·. (6.17) (5.18) 

n p ---t n n:rr+ + m 1r0 4.18 ± 0.18 5.13± 0:3..t .. ~~ 

(4:94) · · (4;77) ' .. 
. I .. 

. , O'top(meL) 10.7 ± l.1 9.2 ± 1.0 
(11.1) (10.0) 

Ta6Jrnua 2: Ce,1e1nrn; ueynpyrnx pe,munn 3-Jiy<JeBh!X 3Be:1n (M6) 

. ,, 
' MMrryJILChl• (raB / c) 

· i RaHaJI peaRitnil: 
. 3.83, 5.1 

np ~ pp1r - . 2.35 ± 0.12· 2.13 ± 0.11 
( 1.40) ( 1.15) 

np ---+ ppiC- 7r~. , ,_ 1.83 ± 0.13 2.05 ± 0.12 

'' 
; (3.33) (2.85) 

np ---+ npiC+1r- . 6.46 ± 0.32 -6.22 ± 0.28. 
' 

',. 

(4.57) ( 4.48) 
np.---t 3 3ap1I)f;. + m. Heii:Tp. 1.91 ± 0.24 5.37 ± 0.30 

, .. , (2.71) (6.02) 
. 3 

(]'top 12.6 ± OA 15.8 ±: 0.4 
(12.0) ( 14.5) 

RaK DII,llHO II3 Ta6JIIIU, MO,n;eJih Ka"CJ:eCTDeHHO nocnpoII3DO,ll;IIT. COOTHOllle:' 
HIIJI Mem.z:i:y T0IT0JI0rII't!eCRIIMII CC't!CHIIi?.III. B TO )f(C DJW1IiI, p'aCXOIB,lleHHe 
Me}I{l(y .3Rcrrepm,reHTaJILHLI11ll II pacqeTHLIMII C(''llCHIIII1Ill OT.IIeJILHhIX Ra~rn-
JIOB pJaRuII:ii MO)f(eT 6LITI, .zionOJII,HO 6~~LillIIM: . . . . , . . ', . ; 

6 

iH 

Ta6nnua 3: Ce,1eHlIH peaKUHll 5-nr1em,1x :me3;\ (M6) 

RaHaJI peaRUIIii: 
MunyJihChI ( f-i>B / c) 
3.83 5.1 

np ---t pp1r+1r-1r- 0.31 ± 0.04 0.56± 0.04 
(0.51) (1.00) 

11.J) .---t JJJJ7r+7r-7r-7rU 0.08 ± 0.01 0.34± 0.03 

(0.04) (0.22) ', 

· np ---+ np1r+1r+1r-1r- 0.10 ± 0.02 0.42 ± 0.04 
(0.04) (0.29) 

np --+ 5 3apJiiK. + m Heii:Tp. 0.03 ± 0.01 0.17± 0.01 

u (0.03) . (0.06) 

" 0.51 ± 0.04 1.49 ± 0.12 -O'top 
(0'.62) (1.57) 

~ ueJIO:M, MLI noJiaraeu, "CITO ,ll;OCTiffHYThill ypon'eHh OillffRHIIJI Il03DOJIIIeT 
nepeii:TII R l{OJIII't!CCTDeHHOMY aHaJIII3Y aapoH..:rrnepHLIX "n II,llpO-JI,llepHLIX 
B3aIIUO,llCMCTBIIll, 'ITO II 6y.n;eT C,lICJiaHO'B ITOCJIC.lIYIOlliIIX ny6JIIIRRUIIJIX. ~l\n
Topu BLipamaIOT 6JiaroaapHOCTb A.TI. Mepycami,i11ony.3a HHTepec R pa6oTe 
II m:lJie3HLIC o6cy}I{l(eHIIII. Pa6oTa DhIITOJIHeHa npIIqacTII"CJ:HOll no,lI,llepJKKe 

P<D<I>H (rpaHT No.96-02-17216): .. , · 
': t :,.I.)\ 
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