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1. OCHOBH~E nonO*EHHR nYHA-HOAEflH,/flH/ 

Ha-3a OTCYTCTBHA nonHOH TeopHH CHnbHWX B3aHMOAeHCTBHH 
a CBA3H C H3BeCTHOH npo6neMOH KOH~aHHMeHTa /nneHeHHA/ ~BeTHWX. 
napTOHOS Ha paCCTOAHHAX ~ 1 ~M WHpOKO Hcnonb3Y~TCA pa3nH4HWe 
MOAenH aAPOHH3a~HH napTOHOB C ~eHoMeHonorH4eCKHMH napaMeTpaMH, 
nony4eHHWMH H3 aHanH3a 3KCnepHMeHTanbHWX AaHHwx 11• 41 • npH 6onb
WHX nepeAaHHWX HMnynbcax (Q2 ;::: 1 f3B,c 2 ) 3KcnepHMeHTW onHcwaa
~tcA C noM~b~ TeopHH B03MY~eHHH KBaHTOBOH xpOMOAHHaMHKH /TB 
KXA/, KoTopaA ceH4ac ABnAeTCA ocHoaHWM npeTeHAeHTOM Ha reopH~ 
CHnbHWX B3aHMOAeHCTBHH/ 4/ , 0AHaKO H B 3TOM cny4ae AnA onHCaHHA 
CTaAHH nepexQAa ~BeTHWX napTOHOB B 116enwe11 aAPOHW /CTaAHH aA
poHH3a~HH napTOHOB/ H806XOAMMO MCnonb30BaTb MOAenbHWe npeACTaa
neHHA o crpyKType KOH~aHHMeHTa141 • E~e cno*Hee CMTYa~MA AnA 
MArKHX npo~eCCOB (Q 2 $ 1 f3~Ce) , AnA KOTOPWX npMMeHeHMe TB 
KXA, Aa*e Ha Ha4anbHOH CTaAHM npo~eccoa, ABnAeTCA npo6neMaTH4-
HoH. 0AHaKo, KaK noKa3waaer 3KCnepMMeHT, CTaAMA aAp0HM3a~MH 
napTOHOB a MArKMX M *ecTKMX npo~eccax MMeer. MHoro o6~ero, oco
fieHHo B MHKn~3MBHOM nOQXOQe, 4TO H Aa8T ~3MO*HOCTb paccMaTpM
aaTb ee eAMHWM o6pa30M BO acex TMnax a3aHMOAeHCTBMH
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1. OA

HOH M3 HaM6onee nonynApHWX MOAeneH aAPOHM3a~HH ABnAeTCA TaK 
Ha3WBaeMaA flYHA-MOAenb /flH/, C03AaHHaA ~H3HKaMH flYHACKOrO 
YHMBepCMTeTa /r.flYHA, Wae~MA//1-8/ •. 

flH nwTaeTCA onMcaTb WHPOKMH KPYr AaneHHH: OT o6paaoaaHHA 
04apoeaHHWX M,npeneCTH~X 48CTM~ M TOHKMX rn~OHHWX 3~eKTOB 
/HanpMMep, 11cTpHHr-3~eKTa11/ a *ecTKMX npo~eccax AO PO*AeHMA 
48CTM~ B MArKMX B38HMOAeHCTBMAX 8APOHOB C HyKnOHaMH M AAPa
MM 11•47 • B flH, KoHe4HO, KPOMe TB KXA 11aKn~4eHw11 ~HoMeHonorH-
4eCKMe napaMeTpW AnA nepBM4HWX KBapKOB M aAPOHH38~MH napTOHOB, 
B3ATwe H3 aHanMaa 3KcnepMMeHTanbHWX AaHHWX /1-4/ , Ho onMcaHHe 
acex TMnOB B3aHMOAeHCTBMH nenTOHOB M KBaPKOe'npH BWCOKHX 3Hep
rMAX npHMepHO C OAHMMH H TeMY *e napaMeTpaMM nOK83WBaeT, 4TO 
flH B AOCT8T04HOH cTeneHM OTPa*aeT eAM~Y~ npHpOAY ~H3MKH 4aCTH~. 
H ~eHoMeHonorM4eCKY~ CTPYKTYPY KOH~aHHMeHTa/1-4/ • KpoMe Toro, 
C03A8HHe ~enoH CMCTeMW nporpaMM HoHTe-Kapno AnA reHepHpoeaHHA 
aaaMMOAeHCTBMH no flH cnoco6crayeT ee 6wcrpoMY pacnpocrpaHeHH~ 
cpeAH 3KCnepMMeHTaTopoa. TeM caMwM npoaoAMTCA wHpoKaA npoaep
Ka ee nocTynaTOB H napaMeTpoa, KOTOpwe, ecTeCTBeHHO, YT04HA~T
CA no Nepe HaKonneHMA 3KcnepHMeHranbHWX AaHHWX. B pesynbTaTe 
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TaKOH 11o6paTHOH 11 CBA3H flM H8XOAHTCA B HenpepWBHOM pa3BHTHH: 
B 1978 rOAY 6wna C03AaHa nepBaA aepCHA flM AnA OAHH04HWX 
KBapKOBWX CTPYH, a B HaCTOA~ee apeMR flM Ka4eCTBeHHO H OT4aCTH 
KOnH4eCTBeHHO onHCWBaeT npaKTH4eCKH ace *eCTKHe npo~eCCW C o6-
pa30BaHHeM AO 4 CTPYH aAPOHOB 11 4aCTH4HO MRrKHe aAPOH-RAepHwe 
H RApO-RAePHWe B3aHMOAeHCTBHR. 3AeCb cneAyeT OTMeTHTb, 4TO 
aepCHH 6,2 11 4,3 12•81 nporpaMM MoHTe-Kapno flYHA-MOAenH BKn~
Lia~T a ce6R TB KXA 11 nonynRpHble MOAenH o6paaosaHHR 11 aAPOHHaa
~HH napToHoB /HanpHMep, MOAenb ~HnAa-~eHHMaHa, KnacTepHy~ 
11 AP./1-4/j, HoAenHpoeaHHe co6wTHH no flH npHBOAHT 11 K HeKoTopwM 
HeAOCTaTKaM - CYMMHPY~TCR He aMnnHTYAbl pa3nH4HWX KaHanoa npo-
1,4ecca, a HX aepORTHOCTH, 4TO ecTeCTBeHHO npHBOAHT K 11 nOTepe 11 

HHTep~epeH~HOHHWX 3~eKTOB. 0AHaKO 3TH 11 nOTePH 11 TeM MeHbWe, 
4eM 6onbwee 4HCnO KOHe4HWX COCTOAHHH B03MO*Ho 111 . HeKOTopwe 
113 HHX, TaKHe KaK, HanpHMep, 3~~eKTW HHTep$epeH1,4HH H3ny4eHHA 
MRrKHX rn~OHOB, 3$$eKTHBHO Y4HTWBa~TCR npH MOAenHPOBaHHH C0-
6WTHH nocpeACTBOM 3aAaHHR yMeHbWeHHR yrna H3ny4eHHR Ka*AOrO 
nocneAY~~ero rn~oHa/1-4/ • noA6op ~eHoMeHonorH4ecKHX napaMeTpoa 
AnR aAPOHH3a~HH napToHOB TaK*e AaneK oT aaaepweHHR. HanPHMep, 
B flM /1-8/ 1'\MnynbCHWe pacnpeAeneHHA U• H d-KaapKOB B nepBH4HbiX 
aAPOHaX 6epyTCR OAHHaKOBWMH, 3TO npHBOAHT npaKTHLieCKH K OAH
HaKOBWM no ~OpMe pacnpeAeneHHAM "±-Me30HOB B pp-B3aHMOAeHCT
BHAX, 4TO npoTHaope4HT 3KcnepHMeHranbHWM AaHHWM. KpoMe roro, 
B flH OTCyTCTBY~T npo~eCCW aHHHrHnR~HH H AH$paK1,4HH, 0AHaKO flM 
nP~ACTaBnAeT COCO~ rHOKY~ CHCTeMy nporpaMM, B KOTOpy~ aano
*eHW H3BeCTHble MaTPH4HWe 3neMeHTW B3aHMOAeHCTBHR nenTOHOB 
H KBapKOB AnA *eCTKHX npo~eCCOB H Ha6op $eHoMeHOnOrH4eCKHX 
napaMeTpOB, OnHCbiBa~~HX CTaAH~ aAPOHH3a~HH napTOHOB B aApOHW. 
HecoMHeHHo, 4TO WHPOKoe cpaaHeHHe pacLieToa no flH 11 APYrHM 
~eHoMeHonorH4eCKHM MOAenAM c peaynbTaTaMH onwroe noMo*eT 
HaHTH YHHBepcanbHWe 3aKOHOMepHOCTH aAPOHH3a~HH napTOHOB, KO
TOpble He06XOAHMbl AnR C03AaHHA nonHOH TeOPHH CHnbHWX B3aHMO
AeHCTBHH. 

C nOM~b~ flH WHPOKO aHanH3HpoaanHCb AaHHWe no *eCTKHM npo
~eccaM, a peaynbTaTe H 6wnH nony4eHw aHa4eHHA ~eHoMeHonorH-
4eCKHX napaMeTpOB AnA onHCaHMA aAPOHH3a~HH napTOHOB /l-4/ • 
B MeHbWeH CTeneHH 3To 6wno CAenaHo AnR MArKHX npo~eccoa B3aH
MOAeHCTBHR aAPOHOB/5-18/, 3AeCb cneAyeT nOA4epKHYTb, 4TO B flH 
He Bb14HCnR~TCR nonHwe ce4eHHR /ynpyrHe 11 Heynpyr11e/ aaaHMo
AeHCTBHA aApOHOB H nHWb B nocneAHHX ee MOAH$HKa~HRX AenaeTCR 
nonwTKa paccMoTpeHHA H AH$paKI,4HOHHWX npo1,4eccoal8/. B CBR3H 
c 3THM peaynbTarw pacLteToa no flM o6w4Ho HOPMHPY~TcR Ha 3Kcne
pHMeHTanbHble AaHHble no nonHbiM ceLteHHAM HeynpyrHx HeAH~paK1,4H-

• OHHbiX B3aHMOAeHCTBHH aAPOHOB, H nocne 3TOro npOBOAATCR cpaBHe
HHA aepORTHOCTeH /HnH ce4eHHH/ pa3nH4HbiX KaHanOB Heynpyroro 
B3aHMOAeHCTBHR aAPOHOB H xapaKTepHCTHK BTOPH4Hb1X LtaCTH~. 
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Uenb HaCTOR~e~ pa6oT~ - npoeecT~ cpaBHeH~e npeACKa3aH~~ nM 
06 ~HKn~3~BH~X xapaKTep~CT~KaX BTOP~4H~X aAPOHOB C P~~1 r3B/c, 
o6pa3y~~~xcR e MRrK~X coyAapeH~RX aAPOHoe, c 3Kcnep~MeHTOM 
B ~HTepeane ~MnynbCOB nepB~4H~X 4aCT~~ OT 4 AO 360 r3B/c /vis!= 
= 3,1+27,6 r3B/. 

nocne 3T~X o6~~X 3aMe4aH~~ nepe~AeM K paCCMOTpeH~~ OCHOBH~X 
3neMeHTOB CTPYHHO~ eepc~~ nM, Heo6XOA~M~X AnR noH~MaH~R ~X 
BKnaAOB np~ pa3n~4H~X 3Hepr~RX nepB~4H~X aAPOHOB. nepB~~ ~3 
H~x- 3TO pacnpeAeneH~R f(x, p~) KBapKoB IA~KeapKoB/ e nepe~4-
H~x aAPOHax no X~ p~, rAe X- AOnR ~Mnynbca aAPOHa, yHOC~MaR 
KBapKoM IA~KBapKoM/. CTpyKTypH~e ~YHK~~~ aAPOHOB AnR TOKOB~x 
/To4e4H~x/ napToHoe o6~4Ho nony4a~T ~3 aHan~3a AaHH~x no rny-
6oKoHeynpyroMy pacceRH~~ nenToHoe Ha aAPOHax 141 • OH~ xapaKTe
P~3Y~T pacnpeAeneH~R To4e4H~x ~eeTH~x o6DeKTOB BHYTP~ nepe~4-
H~x aAPOHOB. B nM ~cnonb3Y~TCR pacnpeAeneH~R f(x,p~ ) AnR TaK 
Ha3~BaeM~X COCTaBH~X /KOHCT~TyeHTH~X/ KBapKOB, BBeAeHH~X 
e~e B aAA~T~BHO~ KBapKOBO~ MOAen~ 11 •41 • B 3TOM cny4ae B Me3o
He ~MeeTCR ABa COCTaBH~X KBapKa (M =qq) . 0A~H ~3 H~X, 6onee 
MeAneHH~~ e c.~.~ .• o6o3Ha4aeTCR CHMBonoM I, BTopo~ KBapK L 
/n~A~PY~~~/ nPOAOn*aeT AB~*eH~e ecerAa Ha KOH~e CTPYH~ /o6-
Uie~ AnR B3a~MoAe~cTBY~UI~X aAPOHoe/ ~ xL = 1 - xI . B 6ap~oHe 
(B = qiqJqL)~Me~TCR TP~ COCTaBH~X KBapKa, KOTOp~e pacnono*eH~ 

APYr 3a APYroM: Ha KOH~e AB~*y~eHCR cTpyH~ L-KeapK, 3aTeM 
J-KeapK /ecerAa BXOARUI~H BO BTOP~4H~~ 6ap~oH/ ~, HaKOHe~, 
!-~~~pw P~rnnPnPnPH~R J. ~ 1-KBaDKOB BHYTP~ 6ap~OHa 3aAa~T-
CR ~YHK~~RM~ 

dP 

dxt 

B(xJ-xl) =f~(x 1 ); 
XJ 

dP = { B( X _ ) = 6 X J ( 1 - X J) 
dxJ J J 

H AnR 1-KBapKa B Me3oHe 

M t
1

(x 1) = 2(1-x1 ). ~ 
dx1 

/1/ 

/2/ 

EcnH pa3p~e CTPYH npoHCXOAHT no3aAH J-KeapKoB, TO Mo*eT o6pa-
30BaTbCR nHAHPY~~H~ 6apHOH, COAeP*a~H~ HCXOAH~~ (LJ)-AHKBapK, 
e APYroM cny4ae /pa3p~e CTPYH Me*AY L· H J-KeapKaMH/ o6pa3y
eTcR nHAHPY~~~~ Me3oH c L -KeapKOM /1,2/ . B np~H~Hne, e 3TO~ 
MOAen~ MO*HO 3aAaTb H pacnpeAeneHHR KBapKOB no p~ B nepB~4H~X 
aAPOHax 111 • 

CneAY~~~M Ba*H~M 3neMeHTOM nM RBnReTCR MeXaH~3M o6pa3oea-
H~R HOB~X KBapKOB ~ A~KBapKOB (q8 q 8 ; q 8q~,KOTOp~~ CBR3aH 

4 

c pa3p~BOM CTPYH~. 3Hepr~R Ha eA~H~~Y An~H~ cTpyH~ k = 
= 1 r3B/~M =0,2 r3B 2, ~ np~ paCCTORH~~ Me*AY KBapKaM~ X nonHaR 
3Hepr~RE=kx, 4To ~ np~BOA~T K KOH~a~HMeHTY KeapKos. T~n~~M~~ 
pa3p~B CTPYH~ ~ o6pa30BaH~e ABYX HOB~X CTpyH (q8q1 ~ q 8 q 1 ) 
npo~cxoA~T Ha paccTORH~Rx =1 ~M. B pe3ynbTaTe nocneAoBaTenb
HOCT~ TaK~X pa3p~BOB B KOH~e o6pa3y~TCR 6ec~BeTH~e COCTORH~R 
- aAPOH~ /e AaHHOM cny4ae- Me3oH~ M(qq)/. 06pa3oBaH~e MopcKoH 
nap~ KBapKoe IA~KeapKoe/ ~3 KXA-eaKyyMa npo~cxoA~T 3a c4eT 
TYHHenbHOrO 3~~eKTa B none ~BeTH~X c~n C eepORTHOCTb~ 

( 2 2 ( mn2\ ( "P~) W p~) - exp ( -ITm /k) = exp - k /xp - k . /3/ 

PeanbHOe pacnpeAeneH~e no p~ MOPCK~X KBapKOB 3aAaeTCR B B~Ae 

W'(pf) 1 2 I 2) = - exp ( -p .L a , 
m2 

/3'/ 

rAe, Hanp~Mep, a= 0,4 +0,45 r3B/c noA6~paeTCR 3KCnep~MeH
TanbHO. ~aKTOP~3a~~R /3/ no m ~ Pl np~BOAHT K He3aB~C~MOCT~ 
oT apoMaTa KBapKoB ~x pacnpeAeneHH~ nopf AnR (qq)-nap. ~opMy
na /3/ TaK*e AaeT COOTHOWeH~R Me*AY B~XOAaMH pa3n~4H~X apo
MaTOB MOOCK~X KBaOKOB: . . 

u:d:s = 1:1:0,3, /4/ 

/1-4/ 
KOTOp~e np~MepHO COOTBeTCTBy~T 3KCnep~MeHTY . np~ 3TOM MaC-
e~ COCTaBnR~UI~X KBapKOB nonaran~Cb paBH~MH: mu =md = 0,32 r3B, 
me= 0,5 r3B. B ~cnonb30BaHH~x eepc~Rx nM nonaranocb, 4To P~= 
= 0 AnR KBaPKOB B nepBH4H~X aAPOHaX, n03TOMyp}h) onpeAenRnCR 
nHWb ~opMyno~ /3'/. AnR o6pa3oBaHHR MopcKHX AHKeapKoe 6panocb 
COOTHOWeHHe 

P(q
8 

q
8

) : P(q
8

) ... 0,07: 1. /51 

nap~ (qq) o6pa3Y~T nceBAOCKanRpH~e (P) H eeKTOPH~e (V) SU(3) 
-MynbT~nneT~ Me30HOB. B nepBOM np~6n~*eH~H ~X COOTHOWeHHe 

P:V=l:l. /6/ 

KeapK~ ~ AHKBapK~ o6pa3y~T 6ap~OH~ (B = qqq): OKTeT~ C S = 1/2 
H AeKynneT~ c S = 3/2. B~cwHM~ cocTORH~RM~ c L ~ 0 o6~4HO npe
He6peraeTCR/l,2/. PacnpeAeneH~e no npoAonbHOMY ~Mnynbcy 4aCTH~, 
cocTOR~~x H3 MopcK~x KBapKoe IA~KeapKoe/, 3aAaeTCR ~YHK~HeH 
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~parMeHTa4HH CTPYH~, HMe~~e~ cneAY~~H~ BHA AnR BepcH~ 6,2 
H 4,3: 

f(z) = z-1(1-z)aexp[-(bm~(z)], 171 

rAe a ... 1, b "'0,7 r3B-2, z =(W+/W ), w+ =E.± p H f(z) = 
2] - 0 - z = [ 1 - a + 3 a ( 1 - z ) • 3Aec b a = 0 , 77 • 

nocne pa3p~aa CTPYH~ H o6pa3oBaHHR aApoHa c 3HeprHe~ z 1W0 
OCTaBWaRCR l.laCTb CTPYH~ C (1- Zl)W0 nepeXOAHT B aApOH~ no TeM 
~e npaBHnaM*. B pe3ynbTaTe TaKo~ HTepaTHBHo~ cxeM~ AOCTHraeT
CR B~nonHeHHe 3aKOHOB COXpaHeHHR 3HeprHH - HMnynbCa H KBaHTO
B~X I.IHcen B3aHMOAe~cTBY~~Hx aAPOHOB. M~ KpaTKO nepei.IHCnHnH 
ocHOBH~e nocTynaTbl H ~eHoMeHonorHI.IeCKHe napaMeTp~ llM, 6onee 
AeTanbHOe ee OnHCaHHe MO~HO Ha~TH B OpHrHHanbH~X pa6oTaX 
H o63opax 11 "41. 

2. CPABHEH~E nPEACKA3AH~~ llYHA-MOAEll~ 
C 3KCnEP~MEHTAllbHbiM~ AAHHbJM~ np~ pz4+1 0 r3B/c 

npeACTaBnReT HHTepec Ha~TH H3 cpaBHeHHR npeACKa3aHH~ JlM 
C 3KCnepHMeHTOM, Hai.IHHaR C KaKHX 3Ha4eHH~ OHH B~nonHR~TCR. 
C 3TO~ 4enb~ 6~no npoaeAeHo cpaeHeHHe HHKn~3HBH~x xapaKTepH
cTHK BTOPHI.IH~X 4aCTH4, o6pa30BaHH~X B pp-s3aHMOAeHCTBHRX npH 
p=4,0 r3B/c. 3AeCb cneAyeT OTMeTHTb, I.ITO 3KCnepHMeHTanbH~e 
AaHH~e B 3TO~ o6naCTH HMnynbCOB (p ~ 10 r3B/c) B OCHOBHOM no-
nyl.leH~ AnR OTAenbH~X THnOB 4aCTH4/6,8,l1,1S,l4/. 

AnA cpaBHeHHR C 3KCnepHMeHTOM npH p = 4, 0 H p = 10 r38/C 6~
nH CMOAenHpoeaH~ Ha 38M EC-1061 0~~~ no 3,5 T~CRI.IH pp-aaaHMo
Ae~CTBH~ no JlM /aepCHR 6,2/ 6e3 BBeAeHHR HOB~X napaMeTpoa, B 
oTnHI.IHe oT/2/. Pe3ynbTaT~ cpaaHeHHR cpeAHHX 3Hal.leHH~ /eM. 
pa3Aen 1/ xapaKTepHCTHK BTOPHI.IH~X 4aCTH4 npeACTaaneH~ B 
Ta6n. 1 H 2. 

Hy~Ho OTMeTHTb, I.ITO 3KCnepHMeHTanbH~e AaHH~e npHBeAeH~ 6ea 
B~I.IHTaHHR AH~paK4HOHH~X np04eCCOB, B~AeneHHe KOTOp~xnpH HH3KHX 
3HeprHRX npeACTaBnReTCR npo6neMaTHI.IH~M/5/. 0AHaKO ecnH npHHRTb, 
I.ITO Cel.leHHe OAHOBepWHHHO~ AH~paK4HH COCTaBnReT, HanpHMep, 
"'7 M6, TO 3TO H3MeHReT cpeAHHe MHO~eCTBeHHOCTH HyKnOHOB, npH
BeAeHH~e B Ta6n. 1 H 2, nHWb Ha aenHI.IHHy .. 0, 1 , I.ITO npH AaHH~X 

* 2 
3TO npOHCXO~HT ~0 TeX nop, DOKa W+ W,_ ~ Wmin , r~e Wmin 3aBH-

CHT OT THna 'laCTHIJ; H < W i > • 2, 4 fsB, mn 
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3KenepHMeHTanbH~X OWH6KaX H HeonpeAeneHHOCT~X napaMeTpOB ~M 
He ~Bn~eTe~ ey~eeTBeHH~M. 

KaK BHAHO H3 Ta6nH4, 3TH xapaKTepHeTHKH HyKnoHoB, nHOHOB 
H K-Me30HOB B npeAenax OWH60K XOPOWO onHe~Ba~Te~ ~M e napaMeT
paMH aAPOHH3a4HH eTpyH~, B3~T~MH H3 AaHH~x no ( e+ e-) -aHHHrHn~-
4HH, H e ~YHK4H~MH paenpeAeneHH~ nepBH4H~X KBaPKOB no X no ~Op
Myne /1/. 

Ha nepe~~ earn~A,Ka~eTe~ YAHBHTenbH~M, 4TO eTpyHH~~ Mexa
HH3M KOH~a~HMeHTa 11 pa6oTaeT 11 npH eTOnb HH3KHX 3HeprH~X, 0AHa
KO OTMeTHM, 4TO npH 3THX 3HeprH~X oeHOBHY~ ponb B 3THX np04ee
eax Hrpa~T nepH~epH4eeKHe B3aHMOAe~eTBH~ HyKnOHOB e o6pa30Ba
HHeM H306ap, 4TO y4HT~BaeTe~ B ~M BBeAeHHeM nPOAOnbHOro ~aao
Boro 06DeMa /eM. ~OpMyn~ /3/, /3'//, 3¢$eKTa nHAHPOBaHH~ /~o~
Myn~ /1/ H /2/ I, o6paaoeaHHeM aAPOHOB SU(6 )-MynbTHnneTaMH118• .v. 
B TO ~e epeM~ ~eHoMeHonorH4eCKHe napaMeTp~,oTHoe~~Hee~ K po~Ae
HH~ 6o30HH~X pe3oHaHeOB, MOpCKHX AHKBapKOB H T.n., npH 3THX 
3HeprH~X Hecy~eCTBeHH~. HanpHMep, npH p = 4 r3B/c ee4eHH~ o6-
pa3oBaHH~ cu- H h-Me30HOB eoeTaBn~~T 0,08± 0,03 M6 H 0,04 ± 
.± 0, 02 M6 eOOTBeTCTBeHHO/&,lS/. 3TO Y4HT~BaeTe~ B ~M BBeAeHH
eM napaMeTpa Wmin - 3HeprHH B CTpyHe, HH~e KOTOPO~ ee AeneHHe 
npeKpa~aeTe~ /eM. paaAen 111,21 I. 

AHanorH4HOe epaBHeHHe 6~no npoBeAeHo npH p = 5 r3B/e An~ 
n-p-eaaHMOAe~eTBH~/ 121 . 8 3TOM eny4ae H3-3a OTeyTeTBH~ B MO
AenH KaHanOB aHHHrHn~4HOHHOrO THna no 3~P~AY /HanpHMep,•-p~ 
... nm7f>) An~ onHeaHH~ 3KenepHMeHTanbH~X AaHH~x noTpe6oeanaeb 
MOAH~HKa4H~ MOAenH/12/. 8 PP-COYAapeHH~X TaKHe np04eec~ OTeyT
eTBY~T. 

TaKHM o6paaoM, ~M YAOBneTeopHTenbHO onHc~eaeT HHKn~3HBH~e 
xapaKTepHeTHKH BTOPH4H~X 4aCTH4 B pp- H "p-eaaHMOAe~eTBH~X y~e 
npH OTHOCHTenbHO HH3KHX 3HeprH~X ( p = 4 + 10 r3B/e). An~ 6onee 
AeTanbHOrO epaBHeHH~ C ~M Heo6XOAHM~ HOB~e 3KenepHMeHTanbH~e 

. AaHH~e, nony4eHH~e KaK B HHKn~3HBHOM nOAXOAe, TaK H An~ 3KeKn~-
3HBH~X peaK4H~. 

3. JlYHA-MOAE~b nN1 BbiCOKHX 3HEPrHSIX 

npH B~eOKHX 3HeprH~X (p ~ 20 r3B/c) AH~paK4HOHH~e np04eee~ 
B~Aen~~Te~ cy~eeTBeHHO ny4WHM o6pa30M, 4eM npH HH3KHX /eM. 
pa3Aen 2/, XOT~ H B 3TOM eny4ae norpeWHOeTH H3MepeHH~ HX ee4e
HH~ AOeTHra~T /20 + 30/%/S/ . An~ Hnn~eTpa4HH BnH~HH~ 3THX npo-
4eeeoe Ha pHe.1 npHBeAeH~ paenpeAeneHH~ npoTOHOB no ~e~HMa
HOBeKo~ nepeMeHHO~ (XF = 2p= /.Ji) An~ PP-B3aHMOAe~eTBH~ npH P = 
= 22,4 r3B/e, nony4eHH~e 3KenepHMeHTanbHO H B ~M, HOPMHpOBaH
H~e Ha MaKeHManbHoe 3Ha4eHHe dN/<J;. npH x F"" -0,6 i'lO/ • KaK BHA-
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PHc.2. HHBapHaHTHoe pacnpe
geneHHe A0-qacTH~ B pp-B3aH
MogeacTBHHX npH p=22,4 f3B/c, 
llyHKTHp - Mogenh. 

PHc.3. Pa£npegeneHHH A0
-

qacTH~ B PP-B3aHMogeHCTBHHX 
no P~ /nyHKTHP- ITM/. 

HO H3 pHeyHKa, ~M Ka4eeTBeHHO OnHC~BaeT HMnynbCH~~ eneKTp 
npOTOHOB npH X F;;;; -0,8 H pe3KO npOTHBope4HT 3KenepHMeHTY B o6-
naCTH AH~paK4HOHHoro nHKa /Xr$; -0,8/, nocKonbKY 3TH npo4eee~ 
e AaHHo~ eepeHH MOP,enH He paecMaTpHBa~Tc~. B AanbHe~weM npH 
cpaeHeHHH 3KenepHMeHTanbH~x AaHH~x H pae4eToB no ~M AH~paK4H-
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OHH~e np04eCC~ /B cn~4ae HX Cy~eCTBeHHoro BKnaAa/ HCKn~4a
nHC b no AaHHbiM pa6oT 1 1 1 • 

B~we oTMe4anocb /eM. pa3Aen 1/, 4TO flM He paccMaTpHeaeT 
1-1 npo4ecc~ pp -aHHHrHnR4HH, AOnR KOTop~x np~-1 3HeprHH E ~· 20 f38 
COCTaBnReT ~ 20%, a AOnH o6pa30BaHK~X B HHX "--1-1 K-Me30HOB 
COOTBeTCTBeHHO paBH~ "" 30% H 40%_1 181

, no3TOMY B 3TOM cny4ae 
AnA cpaeHeHHR c flM Hcnonb30BanHCb AaHH~e no A0 -4aCTH4aM, 
B KOTOp~e BKnaA 3THX np04eCCOB Man. 

Ha p1o1c.2 1-1 3 npHBeAeHbl pacnpeAeneHHR A0 -4acTH4, o6pa3oBaH
H~x B peaK4HH 

P + P -+ A0 + X /8/ 

no XF H pf. 3AeCb H HH*e TeopeTH4eCKHe KPHB~e HOpMHPOBaH~ Ha 
MaKCHManbH~e 3Ha4eHHR pacnpeAeneHHH, nony4eHH~X B 3KCnepHMeH
Te. KaK BHAHO HX 3THX PHCYHKOB, flM /nyHKTHp/ YAOBneTBOPHTenb
HO on1o1c~saeT 3TH AaHH~e np~-1 xr ~ -0,6 ""p; '1 f38 2/c2. B To *e 
speMR np1o1 XF ~ -0,6, rAe cy~eCTBeHeH BKnaA Mano4aCTH4H~X ne
Pio1~epH4eCKHX np04eCCOB /B OTnH4He, HanpHMep, OT pp-B3aHMOAeH
CTBHH npH TeX *e 3HeprHRX/, MOAenb He OnHC~BaeT 3KCnepHMeHT, 

AnA "-P-B3alo1MOAeHCTBHH npH P= 40 f3B/c, KOrAa Y*e Hec~ecT
BeHH~ aHHHrHnR4HOHH~e no 3aPRAY KaHan~ /CM. pa3Aef 1/, flM 
xopowo onHc~saeT pacnpeAeneHHR A0-4aCTH4 no x F H p .a. I eM. pHc. 4 
lA niAC:- r:;t/8,9/_ flnR K~-MF!~nl-lnR nM n.::IF!T flnnhUJJ.tF! ~l-l.::ll.IPI-IIAR (da/dx ,.) 

np~ X~0,4, 4T~,no-~HAHMOMY, CBR~aHO C nepe04eHKOH ponH nHA~
py~HX KBapKOB B nepBH4H~X Me30HaX /~pMyna /2/, pa3Aen 1/. 
AHanorH4HaR CHTYa4HR HMeeT MeCTO H AnA npo4eCCOB 

"- + p .... Po +X /9/ 

npH XF ~0,4 /pHc.6/. 0TPa*eHHe 3TOrO ~aKTa OCo6eHHO RPKO npo
RBnReTCR B pacnpeAeneHHRX "--Me3oHoB B npo4eccax 

"- + p .... rr + X, /10/ 

KOTop~e B 6onbWHHCTBe 1~ 60%/ RBnR~TCR npoAYKTaMH pacnaAoB 
pe3oHaHcos /pHc.7! 141 • B To *e speMR o6nacTb xF~0,2+0,4 xo
powo onHc~saeTCR flM. Ha pHc. 8 npHBeAeH~ pacnpeAeneHHR p0

- H 
2 "--Me30HOB no p~, OTKYAa BHAHO, 4TO B o6naCTH pf ~0,7 (f38/c) 

3Ha4eHHR AH~epeH4HanbH~x ce4eHHH, nony4eHH~x B flM, cy~ecTBeH

HO MeHbWe, 4eM B 3KCnepHMeHTe. nocneAHee MO*eT 6~Tb CBR3aHO 
Y*e C He06XOAHMOCTb~ y4eTa nony*eCTKHX np04eCCOB B flM (p.L~ 
:? 0,8 f3B/c). 

Pe3ynbTaT~ cpasHeHHR AH~epeH4HanbH~x ce4eHHH no P! H HHBa
pHaHTH~x HOPMHpoBaHH~x ce4eHHH F(xF)no xF AflR A~ 1-1 K~-4acT1-14, 
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PHc.4. CeqeHHH o6pa3oBaHHH 
~-Me30HOB ( 0) H A0-qacTH~ 
(•) B 3aBHCHMOCTH OT ltF B 

"-P-B3aHMOAeACTBHHX npH 
p=40 f3B/c /xpHBhle- ITM/. 
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PHc.5. CeqeHHH o6pa3oBaHHH 
K8-Me3oHoB ( 0) H A0-qacTH~ 
( e) B 3aBHCHMOCTH OT p~ B 
"-p-B3aHMOAeACTBHHX npH p = 

. . . . . 
= 4U 1'3ti/C /DYHKTHp- MOAenbf, 

PHc.6. CeqeHHH po~eHHH p0
-

Me30HOB B 3aBHCHMOCTH OT ltF 
AJIH "-p -B3aHMOAeHCTBHA npH 

fp p = 40 f3B/ c /nyHKTHP - ITM/. 
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PHc.7. HHBapHaHTHoe pacnpeAeneHHe IT--MesoHoB no 
X F B IT-p-BsaHMop;e:H:CTBH.fiX npH p = 40 rsB/c /nyHKTHP 
- JIM/. 

o6pa30BaHH~X B IT-p-esaHMOAe~CTBHRX npH p = 360 r3B/c, npHBeAe
H~ Ha pHc.9-12. KaK BHAHO H3 3THX pHCYHKOB, pacnpeAeneHHRA0 (Ks) 
-4aCTHI.I no pf XOPOWO onHC~BaiOTCR .flM, B TO >Ke BpeMR OHa AaeT 
6&nbWHe 3Ha4eHHR Ce4eHH~ npH XF ~ 0,1, 4eM B 3KCnepHMeHTe, 4TO 
y>Ke OTMe4anocb H AnR IT- p -B3aHMOAe~CTBH~ npH p = 40 r3B/c. AHa
norH4Hoe 3aKnl04eHHe cneAyeT H H3 cpaeHeHHR .flM c pacnpeAeneHHeM 
~-Me30HOB no npOAOnbHO~ 6~CTpoTe npH 3THX >Ke 3HeprHRX /eM. 
pHC. 13/. 

TaKHM o6pa3oM, cpaeHeHHe ~opM~ pacnpeAeneHH~ A0
-, K~-, P0

-
+ H IT--4aCTHLI c pac4eTaMH no .flM noKa3~BaeT, 4TO MOAenb Hennoxo 

onHC~BaeT o6naCTb ~parMeHTai.IHH npOTOHa B MRrKHX 1T-P-B3aHMOAe~cT
BHRX H AaeT 3aBbiWeHH~e 3Ha4eHHR Ce4eHH~ B o6naCTH ~parMeHTai.IHH 
nHOHOB ( x F ~ 0, 4} • AnR pp -e3aHMOAe~CTBH~ HMeeTCR oTMe4eHHoe 
B~we paCXO>KAeHHe H B o6naCTH X F ~ -0,6, 

B 3aKnl04eHHe npHBeAeM HeKoTop~e pe3ynbTaT~ no cpaeHeHHIO 
a6coniOTH~x ce4eHH~ e .flM H e 3KcnepHMeHTe. AnR 3TO~ 1.1enH Heo6-
XOAHMO HCKni04HTb H3 3KCnepHMeHTanbH~X AaHH~X AH~paKI.IHOHH~e 
npo1.1ecc~ /pa3Aen 1/. KaK Y>Ke OTMe4anocb, H3MepeHHe ce4eHH~ 
3THX OPOI.IeCCOB RBnReTCR CnO>KHO~ MeTOAH4eCKO~ 3aAa4e~, OC06eHHO 
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PHc.13. PacnpeAeneHHH " -
Me3oHoB no ohlCTpoTe AnH 
"-P-BsaHMOAeHCTBHH npH p = 
= 360 f3Bic I • -MoAenb, 
nyHKTHp- 9KCnepHMeHTI. 

o,s 

TaonH~a 3 
CeqeHHH IMol HHKniD3HBHhlX npo~eCCOB "-p ~ kX AnH 
"-p-B3aHMOAeHCTBHH npH p = 40 H 360 f3Bic 

--p 40 360 
f9Bic 

THn JlyHA-MOAenb 3KcnepHMeHT JlyHA-MOAenb 3KcnepHMeHT 
qacTH~ 

--
Po 8,5 ±0,1 8, 1 ±0, 7 11 '8 ±0, 2 8,55±0,17 
(J)o 7, 2 ±0, 1 7,3 ±0,8 
AO 1,17±0,04 1 '38±0, 12 2,0 ±0, 1 1,63±0,11 
Ko _s 2,39±0,05 2,42±0,15 6,5 ±0,12 4,55±0,21 
Ao -o -o 0,36±0,01 0,48±0,07 
"- 44,8 ±0,2 46 ±1 72,4 ±0,1 71 ,6 ±0 ,6 
"+ 33,4 ±0,2 36 ±1 55,8 ±0,5 62,0 ±0,4 
"0 - - 75,4 ±0,5 78,5 ±2,3 
A++ 1,88±0,05 - 2,41±0,1 

TaonH~a 4 
CeqeHHH IM61 HHKnJ03HBHbiX npo~eccoB pp ~ kX npH p=24 f3Bic 

THn 
qaCTH~ JlyHA-MOAenb 3KCnepHMeHT 
--

Po 6,3±0,1 3,5±0,4 
(J)o 5 ,4±0' 1 
p 35' 1 ±0, 3 30,5±0,5 
"+ 35,3±0,3 53,0±1 ,0 
"- 25,3±0,3 30,0±1 ,o "0 30,3±0,3 41,5±1,0 
A++ 4,3±0,1 
A+ 11 ,6±0,2 
Ko 1, 3±0, 04 1 ,43±0,03 s 
Ao 1,71±0,05 1,96±0,03 
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.~ /5/ nDH HH3KHX 3HeDrH.RX lv" .~ 10 r3BI . 8 CB.R3H C 3THM B HCnOI1b-
3yeMbiX HaMH Ce4eHH.RX O'd= 4,4~0,2 (PP, 24,0 r3Bic); 0d = 

= 3,2± 0,2 (IT-p, 40 r3Bic) 11 Od= 3,6::1:0,3 M6 (IT-P, 360 r3Bic). 
YKa3aHbl 11HWb cTaTHCTH4eCKHe owH6KH. CHcTeMaTH4eCKHe norDeWHo
CTH B H3MeDeHHH Od MoryT AOCTHraTb 110-151% 151 • TaKHM 06Da~OM, 
nol1y4eHHble i}aHHble no JlM HOPMHDOBallHCb Ha COOTBeTCTBYIOIIIHe 0'1n

1
) = 

= qn- od 15• • B Ta6n.3 11 4 nDHBeAeHbl AaHHble no ce4eHH.RM o6Da-
3osaHH.R KaK 11 HenocpeACTBeHH011 DO>KAeHHblx 4aCTH4 ( p0 

, CzJ
0 

, t\++, 
t\+), TaK 11 nDOAYKTOB HX DacnaAa ( "• p). CooTseTCTBYIOIIIHe u,~1) 
paBHbl 23,0~ 0,2 M6 (pp ); 19,0 ± 0,4 M6 (IT-p., 40) 11 18,0±0,4 M6 
(~r-p, 360). H3 3KcneDHMeHTal1bHbiX AaHHbiX HCKI1104ai1HCb IT-Me3o-
Hbl 11 nDOTOHbl, o6pa30BaHHble B AH~DaK4HOHHbiX np04eccax C y4eTOM 
HX TononorH4eCKHX ce4eHHH; All.R ocTallbHbiX 4aCTH4 ( p0 

, I'U
0 

, A0 
, 

Kg) nonarallOCb, 4TO OHH 06Da3YIOTC.R B OCHOBHOM B HeAH~DaK4HOH
HbiX nD04eCcax, TaK KaK HH~ODMa4H.R no 3TOMY BOnDOCY nDaKTH4eCKH 
oTcyTCTsyeT. KaK BHAHO 113 Ta6n.3, AaHHble no ,-p-eaaHMOAel:icTBH.RM 
nDH D = 40 r3Bic YAOBI1eTBODHTel1bHO onHCbiBaiOTC.R JlM, B TO BDeM.R 
KaK nDH J> = 360 r3Bic B JlM .RBHO HMeeTC.R H36b1TOK p0

' K~
Me3oHoe*. BeDO.RTHO,Ail.R 11Y4Wero cornacH.R MOAe11H c 3KCneDHMeH
TOM npH D = 360 r3Bic He06XOAHMO y4eCTb 06Da30BaHHe BbiCWHX 
De3oHaHcoe ( L ,f. 0) "' YT04HHTb cooTHoweHHe V: P I Da3Ae11 1 I. 
B Ta6n.4 nDHBeAeHbl noA06Hble AaHHble All.R pp-e3aHMOAel:icTBHH nDH 
D = 24 r3Bic. An.R CTDaHHbiX 4aCTH4 (A0 ,K§)pac4eTbl no JlM 611H3KH 
v I':)U"r"oniAU~UT:anL..Ut..IU M::ll-ll-n .• n.A R Tl"\ \UP RnPMQ nM n~PT ~~AI-JIIIP: .... I-U,IP .. -··-··-r-····-------- -- .-.- ----- - -- ---- .-- -- - .• - -
3Ha4eHH.R Ce4eHHH o6pa30BaHH.R p0 -Me30HOB H nDOTOHOB. 0TMeTHM, 
4To A11.R nDOToHoe "' IT:I:-Me3oHoe 113 3KcneDHMeHTal1bHbiX AaHHbiX 
HCKI1104ai1HCb AH~DaK4HOHHble nD04eCCbl, CHCTeMaTH4eCKHe norDew
HOCTH 1= 10%1 B H3MeDeHHH HX Ce4eHHH He Y4HTb1Bai1HCb, 

CneAoBaTellbHo, JlM All.R onHcaHH.R M.RrKHX HHKI1103HBHbiX nD04ec
coe nDH BbiCOKHX 3HeprH.RX C OAHHMH 11 TeMH >Ke naDaMeTDaMH 1Da3-
Ae11 1/. HMeeT orpaHH4eHHYIO o6naCTb nDHMeHHMOCTH, yKa3aHHYIO Bbl
we /1 ,161. 

4. 3AKJ1104EHHE 

TaKHM o6Da3oM, nDoBeAeHHoe CDaBHeHHe nDeACKa3aHHI:i JlM 
c 3KCneDHMeHTal1bHbiMH AaHHbiMH npH p = 4, 10, 24, 40 "' 360 r3Bic 
All.R IT-p-H pp-M.RrKHX B3aHMOAeHCTBHH (p~ ~ 1 r3Bic) noKa3ai10, 
4TO MOAellb YAOBI1eTBODHTel1bHO OnHCbiBaeT: 

* YAoeneTBODHTellbHbiM onHcaHHeM Mbl C4HTaeM cornac11e pac4eToe 
C 3KCneDHMeHTOM B npeAellaX TDeX CTaHAaDTHbiX OTKilOHeHHH. 
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11 CDeAHHe MHO>KeCTBeHHOCTH 11 HMnyllbCHble XaDaKTepHCTHKH 
HYK110HOB 11 IT -Me30HOB nDH HH3KHX 3HeDrH.RX (P = 4; 10 r3Bic) 
I Da3Ae11 2/; 

21 DaCnDeAeneHH.R CTDaHHbiX 4aCTH4 (A 0 , Kg), pQ.. 11 IT-Me3oHoe 
no p~ nDH pf " 0, 7 (r3Bic)2 11 BbiCOKHX 3HeDrH.RX 1Da3Ael1 31; 

31 DaCnDeAeneHH.R A0
, K~ , p0

- H IT-Me3oHoe a HeAH~DaK4HOHHbiX 
nD04eccax a o6nacTH xF~o,2+o,4 1Da3Aen31. An.R onHcaHH.R 
HHKI1103HBHbiX DaCnDeAelleHHH no X F nDH X F ~ 0, 2 + 0, 4 He06XOAHMO 
MOAH~H411DOBaTb ~YHK4HIO 121, xapaKTeDH3YIOIIIYIO DaCnDeAelleHHe 
KBaDKOB B neDBH4HbiX Me3oHaX no X ; 

41 a6COI110THble Ce4eHH.R DO>KAeHH.R 4aCTH4 All.R wp-e3aHMOAel:icT
BHH nDH p = 40 r3Bic 1Ta6n.31. An.R onHcaHH.R ce4eHHH o6Da3oea
HH.R p0 -Me30HOB, nHOHOB H HYK110HOB B pp-B3aHMOAeHCTBH.RX nDH 
p = 24 r3Bic H P0 'Kg ' , -Me30HOB B ,- P-coyAaDeHH.RX "D"' p = 
= 360 r3Bic He06XOAHMa MOAH~HKa4H.R JlM 1Da3Ael1 31 11 nol1y4eHHe 
HOBbiX 3KcneDHMeHTal1bHbiX AaHHbiX, oco6eHHo no AH~DaK4HOHHbiM nDo-
4eccaM. 

AeTODbl nDH3HaTe11bHbl y4aCTHHKaM COTPYAHH4eCTB no HCCileAosa
HH.RM MHO>KeCTBeHHbiX nD04eCCOB Ha I!IOAODOAHOH KaMeDe 11JliOAMHS1a 11 

H Ha 2-MeTpOBOH nDonaHOBOH KaMepe 3a nol1e3Hble 06CY>KAeHH.R. 
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6aTOHR 6.8. HAP· Pl-88-327 
AHanH3 HHKn03HBHWX xapaKTepHCTHK aApOHHWX B3aHMOAeHCTBHH 
B HHTepaane HMnynbCOB OT 4 AO 360 raB/c C nOM~bO nYHA-MOAenH 

AHanH3HpyOTCR AaHHWe no HHKn03HBHWM xapaKTepHCTHKaM BTOPH~HWX ~aCTH~, 
o6pasoaaHHWX a MRfKHX P~. p~ H w-p-asaHMOAeHCTBHRX a HHTepaane HMnynbcoa 
OT 4 AO 360 rsB/c, C noM~bO nyHA-MOAenH /nH/, KOTOpaR paCCMaTpHBaeT 3TH 
COYAapeHHR KaK pesynbTaT B3aHMOAeHCTBHR napTOHOB /KBapKOB H rnooHOB//1·4~ 
npH aHanH3e HCOOnb30BanHCb AaHHWB, nony~eHHWe C OOM~bO BOAOPOAHO~ H nponaHO
BOH nyswpbKOawx KaMep Ha YCKOPHTenRx AY6Hw H Cepnyxoaa, a TaK*e ony6nHKoaaH
Hwe pesynbTaTw /6-10/, AnR pac~eToB no nH HcnonbsoaanHcb aepcHH 4,3 H 6,2 npo
rpaMM HoHTe-Kapno Ha 38M CDC-6500 H EC-1061 /1·9~ npo&eAeHo cpaaHeHHe pesynb
TaTOB pac~eTOB no nH C AaHHWMH no MHO~eCTB8HHOCTRM 0 Ce~eHHRM H HHKnQ3HBHWM 
HMnynbCHWM xapaKTepHCTHKaM BTOpH~HWX ~aCTH~. 0HO noKasano, ~TO nH YAOBneTBO
pHTenbHO OnHcwaaeT ~aCTb AaHHWX 8 HHTepaane HMnYnbCOB OT 4 AO 360 r3B/c. no
-~y~eHW o6naCTH B03MO~HOf0 npHMeHeHHR nH B HCnonb30BaHHWX aepCHRX AnR MRfKHX 
~ H ~~-B3aHMOAeHCTBHH B 3TOH o6naCTH 3HeprHH. 

Pa6oTa awnonHeHa a na6opaTopHH awcoKHX sHeprHH OHRH. 

OpenpHHT 061.e.rumeHHoro IDICTHTYTB RAepHbiX HCcneJlOBIUIHA. ,Zly6Ha 1988 

nepeBOA O.C.BHHOrpaAOBOH 

Batyunya B.V. et al. P1-88-327 
Analysis of Inclusive Characteristics of Hadron Interactions 
within the 4 to 360 GeV/c Momentum by the Lund Hodel 

Data on the Inclusive characteristics of secondary particles produced In 
soft 'PP- , pp • and w-p Interact Ions over 4 to 360 GeV/c momentum range have 
been analysed In the framework of the Lund model /LH/ which considers these· 
collisions as a result of parton Interaction /quark and_gluons/. The results 
obtained with large bubble hydrogen and pro~ane bubble chamber at the Dubna 
and Serphukhov accelerators and the results for other energies were used In 
the analysis. To calculate the characteristics of secondary particles within 
the LH, versions 4.3. and 6.2 of the Lund Monte-Carlo program were used on 
CDC-6500 and ES-1061 computers', JINR. The comparison of the calculated result! 
with the data on the multlpl lclty, cross sections and Inclusive momentum cha
racteristics of secondary particles shows that a part of data from· 4 to 
]60 GeV/c Is satisfactorily described by the LH. The regions of the LH appl 1-
cablllty In the used versions for soft w-p and pp Interactions In this energy 
range have been obtained •. 
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