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Anantt3ttpyioTc.H pacnpe)leneHIDI npoTOHOB no 6b1cTpOTaM H nonepel!HhIM 
- - 0 + -HMnynhcaM B peaKUH.HX np ➔ ppre , np ➔ ppre re H np ➔ npre re . IloKa3aHo, 'ITO 

HCXO)lHa.H MO)lenh FRITIOF TOnhKO KaqecTBeHno nocnpoH3BO)lHT paccMaTp11naeMh1e 
xapaKTepHCTllKll. YlleT o6MeHa 3ap.H)l0M Me)K)ly CTMKHBa!Oll.{HMllC.H H~OHaMll 
H no)l6op nepe)laHHoro nonepeqnoro HMnymca n03Bon.HJOT )lOCTH'lh nyqUiero 

OilHCaHIDI. Ilptt 3TOM He3Ha'IHTenhHO yxy)lUiaeTC.H onttcan11e xapaKTepHCTllK re--Me-
30HOB. TaKHM o6pa30M, 3a C'leT no)l6opa napaMeTpOB MO)lenH )lOCTHrHYTO KOMnneKC
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Description of Proton Characteristics in np-Interactions at Pn = 3.83 

and 5.1 GeV/c within the Framework of FRITIOF Model 

Proton distributions on rapidity and transverse momentum in the reactions 

np ➔ ppre-, np ➔ ppre-re0 and np ➔ npre+re- are analyzed. It is shown that primary 
FRITIOF model reproduces the considered characteristics only qualitatively. Taking 
into account a charge exchange between colliding nucleons and tuning the transferred 
transverse momentum allows one to reach the better description. At these 
the description of re-meson characteristics becomes something worse. So, due 
to choosing of model parameters a complex description of np-interactions 
is reached. 
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IlporpaMMa FRITIOF (1], :u:cnom.JyeMa;r .n;JIJI M0.lleJI:u:poBaHllJI anpoH

a.n;poHHLIX, a.n;poH-JI,llepHLIX ll Jl,ll;p0-JI,llepHLIX B3allM0,lleHCTBll:ti:, umpoK0 ll3-

BeCTHa B q:>ll3llKe BLIC0KIIX 3Hepr:u:il:. 8TO o6yCJIOBJieHO ,ll0CTYilH0CTI,IO npo

rpaMMLI, xpaHJim;eil:cJI B 6:u:6JllloTeKe mypHaJia Computer Physics Commu

nication, JierK0CTbIO o6pam:eHllJI :u: npoCTOTOH q:>llJllqecKIIX ll,lle:ti:, Il0JI0)I{eH

HLIX B 0CH0BY nporpaMMLI. 

Mo.n;E:m. FRITIOF [2] rrpe.n;noJiaraeT, qTQ B Heyrrpyr:u:x a.n:poH-a.n:poHHLIX 

B3a:U:Mo.n;e:ti:CTBllJIX npollCX0.llllT B036y)I{.lleH:u:e a.n:poH0B B C0CT0JIHllJI Henpe

pLIBHoro cneKTpa Mace 6e3 o6MeHa KBaHT0BLIMll q:u:cJia1m :;1e)I{.lly cTaJIKll

BaIOm;:u:M:u:cJI a.n:poHaMll 

hi + h2 -. h; + h;. (1) 

To eCTI, npe.n;noJiaraeTCJI, qTo Bee BJallM0,ll;eIICTBllJI :u:::,1eIOT .llllq:>pam:i::u:oHHhlil: 

xapaKTep. Ilp:u: 3T0M M0)I{H0 BLI.lleJillTI, Tpll CJiy-trnJI: 

1) .llllq:>pam:i:llJI HaJieTaIOm;ero anpoHa (DP) 

hi + h2 -. h~ + h2; 

2) .n:BYXBepIIIllHHaJI .n::u:q:>paKUllJI (DD) 

hi + h2 -. h~ + h;; 

3) .llllq:>pam:i:llJI a.n:poHa MllIIIeH:u: ( DT) 

hi+ h2-. hi+ h~. 

(2) 

(3) 

(--1) 

NI:u:Hm,rnm.HaJI 11acca BoJ6ym.n:eHHhlX HYh'.JI0HHhlX cocTolIHIIii rroJiaraeTc11 

paBH0:ti: 1, 2 f3B. B CIIJIY noro B HYh'.JI0H-HYI-.JI0HHhlX n3aII1roneikTBIUIX 

np:u: ,,jsiiii ~ 2. 4 f3B IIJIII rrpII Ptab ~ l. 91 f3B/c. cornarno ::.ron:eJIII. 

B03MO)I{HLI T0Jil>Ko npouecchl on:HoBepIIIIIHHoii .n:ml>paI-.UIIH. llpII 6oJiee Bhl

coKIIX 3Hepnmx B03M0IRHhl npouecchl .n:nyxnepunrnHoii .n:ml>pah'.UHII. CooT

HOIIIeHIIe lie,RB:y ceqeHIUIMII pa3JIIIqHhlX rrpoueccon orrpe.:re.rIJieTcJI pacrrpe

.:teJieH:u:eM no Macecur a.n:poHon h'1 II h~ (J1,,; II JI,,~). 1I.rr11 Bhl6opa :-.race HC

IIOJil>JyeTcJI CJie.n:yIOIIIIIH rro.rrxon:: B CIICTe:-.re UE'HTpa :-.race CT<tJ1I{HBclIOIUIIXCII 

an:poHOB 3aI-.OH coxpaHeHIIfI 3HeprmI - H:-.III_\"J1bCa 3<1IIUChlllcH'TCII B nu.rre 

£1, 1 + £1,2 = E1,; + E.,,; = ~
Ph,=+ Ph,= = P1i;: + JJ1,;= = 0. 

0 - ' -= Ph;1. T }JhSl.· 

© O6'LC.IIHHCHHhlii HHCTHT}"T lUICpHLIX HCCJ!C.II0BaHHii. )ly6Ha, I 997 
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(.j) 

r.n:e E1, 1 :u: E1, 2 (E1i;, E,.~) 3Heprllll :u:cxo,n:HhlX (KoHeqm,rx) a.n:poHon h1 :u: h2 
(hL h~), a JJhi= II J)h2 : - npo,n:oJibHLie Km.moHeHThl IIMITYJil>COB (npoem:i::u:II 

m.myJII,COB Ha OCI, B3am.rn.n:eil:cTBIIJI). 

CKJia,n:hlBaJI II BLtqIITaJI rrepnhle .n:na ypanHeHIIfI CllCTeMLI (5), npeo6pa-

3yeM ee K Bll.n:}' 

Piti + P,~ 
Pi:.+ P;;_, 

0 

r.n:e p+ = E + Pz, p- = E - Pz· 

= p~ +P~ 
=. p~ +PM, 

f1i;1. + JJ1,;1., 

IlpII BhlC0KllX 3Heprll1IX np:u:6JIII)I{eHHO IIMeeM 

P~ ~ m;,j2 I JJh\z I, P,~ ~ m;,j2 I Ph;= I • 

(6) 

(7) 

Ilo3ToMy :u:cnoJil>JyeMoe n Mo,n:eJIII pacnpe,n:eJieHIIe rro P~ II P1~ rrp:u:o6peTaeT 

BII.ll: 

dW 

dW 
~ dP;;; / Pi; ~ drn;,, /m;,,, 

1 1 1 1 

~ dR1,-+; / Ph-+; ~ drn:,.2, /m2
h,. 

2 ·2 2 2 

Ilpe.n:em,1 ll3MeHemrn P~ II P~ onpe,n:eJIJIIOTCJI RaR 

[P~,P;;_,],· [P~,P~]-

(8) 

(9) 

Bo36ym,n:eHHLie a.n:poHhl h~ II h~ paccMaTp:u:naIOTCJI RaR RnapRonLie cTpy

HLI, ll ,n:JIJI orr:u:caHllJI IIX pacna.n:on rrpIIBJieRaeTCJI COOTBeTCTBYIOlUaJI KBap

ROBaJI MO,n:eJII, [3]. CqIITaeTCJI, qTo RnapK0BaJI .110.n:eJII, rrpIIMeHIIMa rrpII .n:o

CTaToqHo 6oJibIIIllX Maccax CTPYH, I{OTOphle B03HIIRaIOT npII BhlCORIIX 3Hep

rIIJIX. Ilo3TOMY nporpaMMY FRITIOF npIIMeHJIJIII n ocHOBHOM np:u: Bhl

CORllX :meprIIJIX. MomHo oiirn.n:aTh, qTQ rrpe.n:cKa3aHIIJI Mo,n;eJIII FRITIOF 

noil:,n:yT B npOTIIBOpeq:u:e C 3KCIIepIIMCHTaJibHhlMII ,n:aHHhlMll O rrpoueccax, B 

I{OT0phlX MoryT IlOJIBllTI,CJI COCTOJIHIIJI C 111aJihlMll Macca:ivm. 8To IIJill rrpo

uecchl .llllq:>paRUllOHHOil: ,ll;llCCOUIIaUllll rrp:u: BhlCOKllX 3Heprll1IX, IIJIII rrpo

uecchl coy.n:apeH:u::ti: npn yMepeHHLIX :meprll1IX. Bhl,n:eJieHne ,n:IIq:>paRun

OHHLIX npoueccon np:u: BLICOKIIX 3Heprwx conpJimeHo c onpe,n:eJieHHLIMII 

3KCrrep:u:MeHTaJII,HhlMII Tpy;zi:HOCTJIMII. Ilo3TOMY Mhl o6paTIIJIIICI, I{ ,n:aHHhlM 

0 xapaRTepIICTIIRaX npoTOHOB B np-n3aIIMO,n:e:ti:CTBIIJIX rrpII Pn = 3,83 II 

5,10 f3~/c, JII06e3HO npe.n:ocTaBJieHHhlX rpyrrrro:ti: rio lI3yqeHIIIO He:ti:TpOH

rrpoTOHHLIX n3a:u:Mo,n:eficTBllH IO.A. TpoJIHa. B npe,n:LI,n:yni:e:fi pa6oTe [4] MLI 

1 l}b1.cu;il:i:::Li, 1;~,:n.fl'ii' ~t 
l 'illl~?1~UA t!i'.t,l::~i:;\~l?,tj l: 
·; 6,11;F',IlHOTd{,1 v 
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paccMOTpeJill xapaI<TepnCTllKII 7r- -Me30HOB B np-B3am,IO)leIICTBll/IX ll noKa-

3aJill, 'ITO MllHllMaJII,Hhle ll3MeHeHllJI MO)leJill no3BOJI/IIOT YJlOBJIE'TBOpllTE'JII,HO 

onncaTI, 3KcnepnMeHTaJII,Hhle )laHHhle [5]. 
B pa6oTe [4] Mhl ll3MeHHJill xapaKTep pacna)la cTpyH c !lraJioii Maccoii 

- B cJiy1Iae )lBJX1IaCTll1IHoro pacna)la cTpJHhl c iraccon Mem,nre L7 r 3B 

Mhl MO)leJinponaJill lI30TponHhlll pa3JieT 'laCTlIU. RpoMe Toro, 6hlJIO ll3Me

HeHO MlIHlIMaJII,HOe 3Ha'leHne MaCChl B036y)K)];eHHhlX HYKJIOHOB co 3Ha'leHllJI 

1,2 r3B )lO 1,1 r3B. 8TO no3BOJilIJIO OIIIICaTI, pacnpe)leJieHll/I 7r- -Me30HOB 

no 6hlCTpOTaM lI nonepelIHhlM llMnyn1,caM. B ,n:aJibH<:'llllI{'i\1 )Ihl 6y)leM HH3hl

BaTb 3TOT napnaHT MO)leJill "ncXO)lHhlM napnaHTOM". 

AHaJill3 cneKTpOB npoTOHOB .n:aeT )lOnOJIHI:ITeJibHYIO nmpop!IIaUllIO ll no-

3BOJIReT TO'IHee onpe,n:eJillTI, napaMeTphl MO)leJill . .l(JIII am1Jill3a Mhl ncnoJII,-

30BaJill ,n:aHHhle no CJie)lyIOIIIllM peaKUllJIM: 

np-+ pp1r-; 

np-+ pJnr-1r0
: 

np-+ np1r+1r-. 

(10) 

(11) 

(12) 

B peaKunn ( 10) cornacHo Mo,n:eJII:I )lOMHHnpyroT npouer-chl )lmppaKUI:IOHHoil: 

.n:nccounaunn HaJieTaIOIIIeii -qacTHUhl. B peaKunn ( 11) - npouecchl .n:nyxnep

llillHHOH .n:mppaKD;llll. HaKOHeU, B peaKUllll ( 12) 1Ihl ll1IE'e!lf paBHhle BKJia)lhl 

npoueccon O)lHOBepnrllHHOll H .n:nyxnepnrllHHOM .n:mppaKUllM. I1o3TOMY n3y-

1IeHne yKa3aHHhlX peaKunil: no3BOJIReT npoBepHTI, pa3Jill1IHhle KOMnOHE'HThl 

MO)leJill. 

Ta6mn-1a 1. BKJia.n;M pa3m1qHhlX rrporreccoa B ce<1emrn np·i)ea1,rr11ti rrpn Pn = .5, l r3B/c B 

nporreHTax. CJexp - ,mcrrepnMeHTaJibHOe 3Ha'!emie ceqemrn Hana;ra peaKrrnn [G] 

I KaHaJI pea~IIM I O"exp. (M6) I DP I DD IDT I 
np--+ pp1r - 2.35 ± 0.12 100 0 0 
np--+ pp1r-1ro . 1.83 ± 0.13 17 83 0 
np--+ np1r-1r+ 6.46 ± 0.32 25 50 25 

Ha pnc. 1 npe,n:cTan.r.reHhl 3KcnepnMeHTaJil>Hhle M pacqPTHhle pacnpe.n:e

JieHnJI npoToHon no 6hlcTpoTe y = -2
1 ln EE~p, . 3.n:ec1, E H p 0 -- 3HeprnJI M npop,. 

,[(OJII,HhlM lIMIIYJibC IIpOTOHa. 3KrrrepIIMeHTaJil>HhlC ,uaHHhll' rrpe,uCTaBJieHhl 
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'l 

J 

rncTorpaM!liaMH, pacqen,r no llCXO)lHOllIY napnaHT~· )IO)lPJIU -- cneTJihl!llll TOq

Kmrn. JI01H1Hhli\Ill KpllDhl!IIH - IIOCJI<:')lHlle pacqeThl. 0 I-.OTOphlX pe-qI, no:fi,n:eT 

HlltK<'. 

:>, 
'u 
~1.0 
0.. z 
'u 

£0.5 
~ ..... 

0.0 
:>, 
'u 
~1.0 
0.. z 

'u 

£0.5 
~ ..... 

0.0 
:>, 
'u 
~1.0 
0.. z 
'u 

£0.5 
~ ...... 

0.0 0 

np -)pp,r-

3.83 I'3B/c 

np -)pp,r·,rO 

3.83 r3B/c 

1 2 0 

np -)pp1T-

5.I I'::iB/c 

np -)ppn-,r° 
5.1 I'aB/c 

1 \7 ·> ,_., 
• .i 

Puc. l. Pacnpe.n;rJiem111 npoTonoH 110 6J,H'.TporaM H 11p-H:i;11rno;wiicrnirnx 

RaK nn,n:Ho ll3 pncyHKon, n peaRUHH ( 10) Haf>mon:anrn 6m10.n:aJil>HaJI 

cTpyRTypa pacrrpe.n:eneHnii. I1nR rrpn :w1.11hlx 6unporax o6ycJioDJI<'H co

xpaHHDIIIll!IH"JI IIpOTOHOM !IIHIIIC'HH. I11m npn OOJibllIUX OIJ<TIHlTaX CDJI3ilH 

c nJ><JToHmrn, 06pa3onannrtt1nH"JI rrpu .n:mlipaI-.IUIII Ha.TH'Ta10mnx qacTIIU. 

n peaRUllJIX ( 11) CTPYRTYllcl p,H'nlH')l('JI('HHii: Bhlpai!-;('Hil ropa3)l0 ("JlilO('('. 

HaROH<:'U, D peaRUllJIX ( 12) lll\H'<'T l\H'C"TO IIIH'JL\I>"III('('TD('HHO(' o6pa30DclHHP 
npoTOHOD n o6nacni: <l>par!IH'HTaunn 11rnIII<'HM. 
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Pac"<IeT11 no ncxo,n:Hm.ry BapnaHT)' 110.n:emr corm1cy10rc11 c mrnH111m no 

peam:i:mrM (10) n (11). B TO a-e npewr pac--qer11 paC'np<'llP.TH'Hllii ,n:.rrn peaR

unn (12) HMeIOT Illl:K B 06.rraCTll y ~ 1. 8. HC Ha6mo.uae::,.rnii: D '-)Ii('Ilf'PllW'HT('. 

AHaJIII3 pacl:J:eTOD no1m3an, "<ITO Illl:K D pacnpenem'Hllll npOTOHOD. 06pa3ona

BlllllXCJI npII ,zi:Hcl)paRUIIII HaJieTaIOIIIe:it "<Ia<'TIIUhl no :KaHaJI_v 11
1 -+ 11 rr+ 11- Ha

XO.UIITC/I B 06.rraCTll y ~ 0, 4 ( C!.L CDPTJlhlP :Kna.n:paTHhll' TO"<II\ll Ha pH('. 1). B 
TO:M )I{e MecTe Haxo,n:IITCJI ITIIR II n pacnpe.ue.rreHIIII nporoHon npII .uml>pa:KUIIII 

npoTOHOB MllIIIeHll no RaHaJiy p1 -+ J>1T+ 7[- ( CM. TC'11Hhl(' 1ma,zi:paTHhlP TO"<IRII 

Ha pIIc. 1). B TO )I{e BpeMJI Illl:K D pacnpe.ue.rreHllll npoTOHOD, 06pa3ona

BIIIIIXC/I B npoueccax llBJXBepIIIIIHHOH nml>paRUIIII (11 1 -+ 1nr-. /-+ nrr+). 
Jie)I{IIT B 06.rracTn y ~ 1, 8 (cM. 3DP3.UO"<IRII Ha pnc. 1). TipocTeii:IIInii: n:vn, 

ycTpaHeHII/I paCXO)I{,lJ:eHIIJI - ,n;onycTIITb 3ap1Ill0Dhlii: ofoieH MPiR,ll;.V CTaJIRll

BaIOmIIMllCJI a,zi:poHaMII B npoueccax ".unyxnepIIIIIHHo:fi: .n:ml>paRUIIII". 1.ho 

Mhl II c,n;e.rraJIII. To ecn B 50 % c.rry-qaen .unyxnepIIIIIHHo:it .n:ml>paRUIIII l\111 

npoII3D0,1J:IIJIII o6MeH 3apJI,1J:OM ME'ffill:V CTam.nna10mID1llC'/I H:VRJIOHa1m. '.:ho 

Il03BOJillJIO JIJ"<Illle OIIllCaTb peaRUIIll ·( 12)' HO YX:V'.lllllll.JIO OilllCaHIIe pen:KUIIi,i: 

(11 ). 
Ha pnc. 2 npe,zi:cTaBJieHhl ")I{CilepIIMf'HTiUlbHhlf' II pacl:J:eTHhle pacnpe

,zi:eJieHII/I npoTOHOB no nonepe"<IHOM:V IIMny.rrhcy B pacnraTpnnae:tdhlX peaK

UllJIX. RaR BlI,lJ:HO II3 pIICJHRa, D 60.'lblllllHC'TDC ui:~·-q,wn Mhl llMCeM pacxo

)I{,ll;eHIIe 1fe)I{llJ pacl:J:eTaMII no llCXO,ll;H01IY napmrnTy ::-.10.ue.1rn II ''lI{CilepIIHCH

TaJibHhlMII .uaHHhlMll ( CM. cneTJihle TO"<IRll II rllcTorpcnDihl Ha pllC. 2) - MO

,zi:eJib npe,zi:no.rraraeT 66.rrbIIIIIii: nonepe"<IHhlii: mmy.rrbc. HeIBe.rm ">TO Tpe6yeTcJI 

,ll;JIJI onncaHIIJI 3RcnepIIMeHTaJinHhlX ,n;aHHhlX. 3To 06:vcJIOBJif'HO TeM, 'ITO B 

110.n;eJIII pacnpe,n;eJieHIIe no nonepe11Hmry II1myn1,c_v ])1, 1
1 
.L 611.rro n116paHo n 

BII,D;e 

clW = e -\ph;.1\2/<Pi> d2p1,1.L/1r <Pi>, <Pi>= 0. 30 (r">B/c)2, (13) 

RaR II B pa6oTe (7]. B opnrnHaJibHOM nepCIIll MO.UeJIII lICITOJII,30BaJIOCb 3Ha

-qeHne < Pl >= 0, 08 (f::::,B / c )2. B [7] aHaJIII3npona.rrnc1, n3an110,n:eii:cTnu11 

11,zi:ep 30JioTa c JI,n:paMn q>OTO">MJJincnn npII ">Heprnn 10. 7 f3B /HyRJIOH. Bo.rrb

IIIoe 3Ha"<IeHne cpe.n;Hero nonepe11Horo IIMnJJibca n [7] 611.rro n116paHo II3 Tpe-

6onaHII/I onncamUI pacnpe,n:e.rreHnii: po)I{.UCHHhlX 11acTIIU no ncen.n;o611cTpo

TaM, npU3TOM aDTOphl [7] He pacnrnTpnmtJIII onucaHne H:VRJIOH-HYRJIOHHhlX 

D3aIIM0,1J:eii:CTDllM. 

.[(.rm onIIcaHIIJI ,zi:aHHhlX, npe,zi:cTaDJieHHhlX B m1CTO/I1Ueii: pa6oTe, Mhl llC

noJib30DaJIII 3Ha1IeH;11e < pl_ >= 0.15 (f'-'>B/c)<. 'ITO .n;a.rro 3Ha111ITefilHO 

JIY"<IIIIIIC pe3yJinTaThl ( CM. JIOMaHhlC RpIIDhlC Ha pm:. 2). 
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0.0 
0.0 0.4 

np -}ppn-

3.83 I'3B/c 

np -)np1r•1r-
3.B3 foB/c 

0.8 0.0 

np -}ppn-

5.1 I'3B/c 

np -)ppn•1r0 

5.1 foB/c 

np -)npn•TI-

5.1 foB/c 

0.4 0.8 
PT (r8B/c) 

Pnc. 2: Pacnpe,i;enennJI rrpoToHOB no rronepe,rnouy HMrrynhcy B np-B3anuo,i;eficTBHJIX 

CyM no pncyHRY, ,zi:JIJI .rry11IIIero onIIcaHIIJI pacnpe.n;eneHIIJI npoTOHOB B 

peaRunn (10) no nonepe11H11M mmy.rr1,caM )I{eJiaTeJinHO yBeJIII'IIITn cpe,zi:Hee 

3Ha11eHne nonepe1IHoro nMnyfilca. B TO )I{e Bpe1rn, llJIJI .rry11IIIero onncaHuJI 

peaRUIIM (11) II (12) ero HJ)KHO ytreHnIIIllTI,. Be3JCJIOBHO, ,lJ:JIJI pa3HhlX Ra

Hanon peaRunii: MO)I{HO 3a,n;aBaTn pa3JIII1IH11e pacnpe.n;eneHIIJI no nonepe11-

HOMY lIMnyJincy B036y)I{,ll;eHHhlX a,n;pOHOB, O.[{HaRo 3TO npnne.n;eT I{ 3Ha1In

T€JI1,HOMY ycno)KHeHJIIO rrporpaMMhl, tJ:To He meJiaTeJinHO. Ilo:;iToMy ,uocTII-
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rHyTI,IM ypoBeHI, orrn:camrn MI,I paCC11aTpn:BaeM !{al{ pa3)-'1IHhlM I{OMnpOMHCC 

Mem.rzy ycJIO)I{HeHIIeM MO,n:eJin: H TOqHOCTbIO onncaHHJI 3Rcnepn:MeHTaJibHI,IX 

,n:aHHfilX, HMeJI n;emIO I{aqecrBeHHOe Bocnpon:JBe,n:eHne xapaRTepn:CTHR qa

CTHD; B np-BJaHMO,ll;eMCTBHJIX. 

MHTepeCHO OTMeTHTh, qTo Mo,n:eJib BocnpOHJBOL{HT He TOJibI{O HHI{JIIOJH

BHI,Ie pacnpe,n:eJieHHJI npoTOHOB no 61,1cTpOTa1I HJIH nonepeqHI,IM HMn)-'Jib

caM, HO n COBMeCTHOe pacnpe,n:eJieHne npoTOHOB no 61,1cTpOTa1I npn paJHI,IX 

:rronepeqH1,1x HMnymcax. 
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0.0 O 

0.0(PT(0.2 0.2(PT(0.4 

0.4(PT(0.6 0.6(Pr 

1 2 0 1 2 y 
P1Ic. 3.- Pacrrpe.n:eJieHIIJI rrpoT0H0B no 6h!CTpOTaM B np-B3amm.n:el\CTHUIIX npn pa3I!h!X IT0II<'

pe'!Hb!X IIMIIJJibcax rrplI Pn = 5, 1 f3B/c. O6o3Ha'!eIIIIH Ran II na p11c. l 

Tarui:M o6paJoM, B pa1rnax cpanHn:TeJibHO npocTO:lI 110,n:eJin y,n:aeTcJI ,n:o

cTnq1, I{OMnJieRCHoro onncaHHJI cneRTpa npoTOHOB B np-nJan110,n:e:lICTBHJIX? 

qTo HMeeT 6oJibIIIOe JHaqeHHJI .D:JIJI MO,n:e,n:n:ponaHH/I a,n:poH-JI,n:epHI,IX n: JI,n:po

JI,n:epHfilX BJaHMO,n:e:lICTBHM npn: BI,ICOI{HX 3HeprHJIX. I{ CO}I{aJieHmo, Mhl 

,ll;OJI)KHI,I OT1IeTHTb, qTo noCJIC,ll;HHe HJMeHeHHJI napaMeTpon MO,ll;CJIH npn:

BCJIH I{ HeI{OTOpoMy yxy,n:IIIeHHIO onncamrn cneRTpon Tt- -MeJOHOB B np
BJaHMO,ll;CMCTBHJIX. 

8 

0.6 

::>. 
"d 
~0.4 
z 
"d 

zo.2 
"-
..-I 

5.1 f:>B/c 

O.O -2-1 0 1 2 3 4 

y 

~3.0 
"d 
"-I; 

Z2.0 
"d 

t, 

~1.0 ·-
0.0 

D.0 0.4 0.8 
P1 (f3B/ c) 

Pnc. -1. Pacrrpe.n:eJiemrn K- -11e:10110H no 611npor,ui 11 110J11'JW'lllhn1 1111rry:11,ca11 H 11p
B3a1u1o;witcrHHIIX npn Pn = 5. I f'3B/c. l\1norpa~nlhl ➔ liC'IIP])IBWIITaJihHble .n:amme [5]. 
l(j)IIHhlC.' - TIOCJIC')llllllt pact1er 
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P11c. 5. Pacnpe,!l('JieHnn ll'- -11r:mnoH 110 61,1<·Tpon1M 11pn pa:1111,ix 11011<'JH"lllh!X 11M11.n11,cax H 

np-B:Jaf!MO}\(:'HCTBHJIX rrpn P,, = :i, 1 l'·➔ B/c. l'ncrorp,DIMl,I - 'll,Clll'JIIIW'IITil;ll,111,1(' Jlilllllhl!' [:i]. 
Hj)HBbl(' - ITO('Jl(:',!{TIHl\ pac'IC'T 
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B 3aRJuoqem1e rrepeqIIcJIII!\I II3MeHeHIIII. rrpoII3nem'HHhlP n rrporpmme 
FRITIOF: 

1. yMeHI,llieHa HII)I{Hf!JI rpaHIIIla Mace D036:ViR1I<'HHhlX a.n:poHOD co 3Haqe-
HIIJI 1,2 r::iB no 1,1 r:1B; .- · 

2. B cJiyqae .n:nyxqacTIIqHoro pacrra.n:a CTP:VH c uaceoii: 11eHbme 1,7 I'·➔B 
MO,l(eJIIIpyeTCJI II30TpOIIHhlii: pa3JIE'T qacTllll D C'IICTP11(' II0KOII erpyHLI; 

3. B 50 % cJiyqaen .n:nyxnepmIIHHOH .n:ml)paRUIIII norr~TRaeTCJI 0611eH 3a
PJILIOM Memny CTaJIRIIDaIOlllIIMIICJI a.n:pcrnmm: 

4. yneJIIIqeHo 3HaqeHIIe cpe.n:ttero 1rna.n:para rrorrepeqHoro m.myJILca. KO
ropLIM ofo.reHIIBaIOTCJI CTaJIKIIDaIOmIIeCII a.n:poHhl. ('() 3HaqeHIIII 
0,08 (r:1B/c)2 no 0,15 (r:1B/c)2

• 

Anrophl BhlpaiI<aIOT 6Jiaro.n:apttoCTb IO.A. Tpontt~· II A.IT. I1epycaJIII
:uony 3a IIHTepec K pa6oTe II IIOJI('3Hhle o6cya-;.n:eHIIII. Anrophl IIpII3Hc\T('JlbHhl 
rpyrrrre no IICCJie.n:onaHIIIO ttcnrpott-rrpoTOHHhlX n3am10.n:eii:CTDIIH IO.A. Tpo
JIHa 3a rrpe.n:ocraBJieHHhle 3KCIIepIIMCHTc\JibHhlC lic\HHhl('. Pa6ora IlhlII0JIHCHa 
rrpII qacrnqHon rro1I1IepmKe P<I><I>I1 (rpaHT No.96-02-17216). 
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