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i-1HTepeCH8f1 38BV1Cl-1MOCTb V1HKili03V1BHbiX cneKTpOB 48CTV1l.l C 60!lbWV1-

MV1 nonepC'4HbiMV1 V1Mny!lbC8MV1 p.L, o6pa3yl0tl\l-1XCF! B B,QpOH-R,QepHbiX 

B38V1MO,Qe~CTBV1f1X npH B~COKI-1X 3HeprV1RX, OT BTOMHOrO HOMepa H,Qpa
MHWeHH A, Ha6nto.Qanacb a pR.Qe 3KcnepV1MeHToa11,21 •. EcnH TaKa~ 
cneKTp napaMeTpY130BaTb a BH.QeEda/d3p_Aa(p.L),TO noKa3aTe!lb a 

CHa4ana ysenV14HBaeTCH c pocTOM ~·a npM coaceM 6onbWV1X p.L 3Ha
'-leHIM1 a Mana MeHRIOTCfi. HanpV1Mep, .QI1R pom,QeHHR Me30HOB a p-A -

CTOI1KHOBeHY1RX npV1 p.L >374 /f3B/c/ a"' 1,171 ,2. noae,QeHio1e cneKT
pOB BTOpV14HbiX 48CTV14 B B,QpOH-R,QepHbiX COy,QapeHHRX npl'! p.L>475/f3B/c/ 

MOmHo o6bRCHI'!Tb, l'!cnonb3YH KXA HI1H MO.Qe!lb mecTKoro pacceHHVIR 
KBapKOB /3-6/ • CytlleCTByeT PRA nonbiTOK noHRTb nose,QeHV!e a (p.L) 

npH MeHbUJHX P.L, KOTOPble no,Qpo6Ho o6cym,QatoTCR a o63ope 161. HanpV1-

Mep, BbiXOA npoToHos 1-1 K-Me30HOB c p.L = 176 /faB/c/ a p-A-s3aV1MO

Ae~cTBV1HX BnOnHe Y.QOB!leTBOpV1Te!lbHO o6bACHReTCf1 MO,Qe!lbiO MHOro
KpaTHWX HeynpyrVIX pacceHHV1~ I1HAV1PYIOU\ero npOTOHa BHYTPVI A,Qpa n.~~ 
0,QH8KO 3TOT MeX8HV13M n!lOXO npHMeHHM K OnHCBHHIO V1HKI1103MBHWX 

cneKTpOB rr-Me30HOB C 60I1bWVIMH p .l , o6pa3yiOU\Y1XCR B p-A CTOilKHO

seHMAX/8/. Boo6tlle noKa He .QOCTHrHyTo nonHoe TeopeTM4ecKoe noHH

MaHMe xapaKTepa ~ -nose,QeHio1R HHKI1103HBHWX cneKTpOB O,QHH04H~X 

1-1 nap 4aCTHLI c P.L < 475 /faB/c/, o6pasytoll\HXCH a p-A ssaV!MOAe~cT
aHRX npV1 BbiCOKVIX 3HeprVIRX /6/ • 

B HaCTOAU\L~ pa6oTe aHanH3HPYtoTcf1 npollecc~ pom.QeHMR rr , K -
Me3oHoa c 6onbWHMH P.l a p-A -cTonKHOBeHVIRX npM a~coKVIX 3HeprH

RX C y4eTOM KBapKOBO~ CTPYKTyp~ B,QpOHOB. npHHHMa~TCR BO BHHMa

HHe KaK MArKHe MHOrOKpaTH~e, TaK VI )I(BCTKVIB KBapKOB~e COYAapeHHR 

BHyTpV1 RApa. 
PaccMoTpHM HHKI1103MBHbl~ npo4ecc pomAeHVI.A Me30HOB P+A -•MesoH + 

+X c 6onbWV1MH p.L np1t1 BbiCOKMX 3Hepn'lfiX. AnH era onHl.:BHHfl MOmHo 

npHMBHVITb MO,QC!lb, nopo6Hyl0 MBXBHVI3MY, 06bRCHRIOU\BMY pOm,QBHl-18 4ac

THl~ c 6onbWHMH p.l a mecTKOM ap,poHHOM npm.1ecce 14 •61 • KaK Bl-1/J.HO 1'13 

pV1C. 1 , KB»<,(\ble1 113 COCTBBJlfi~U\HX KBapKOB npOTOHa p B3aV1MO,QB~CTE:lYBT 

c RAPOM, a saTeM ¢parMeHTVIpyeT s MesoH c. KaapK Ha4a~bHoro npo

TOHa flOCIJe B3aV1MOAB~CTBVIR C A,QpOM MOmeT npVI06peCTM 60J1bWO~ P.l 
ABYMR cnoco6aMH: I11160 nocpeACTBOM )1(8CTKV1X KBapK-KBapKOB~X coy

ABpeHH~ q-q /npVI 3TOM, KBK riOKa3aHO B pa6oTe / 91, Hai-!60J1ee sepO.RT·
Hbl OAHOKpaTHble q-q-CTOI1KHOBCH1o-Lfl H npeHe6pe»<HMO Mail BI<JlBA no

CI1eAYIO~HX meCTKHX nepepacce.RHHA/, 111160 nyTeM MHOrOKpaTH~X MRr

KMX KBapKOBWX CTOilKHOBBHH~ BHYTPH RApa. 
npoaH8I1H3HPYBM BTOpyiO B03MO)l{HOCTb, npep,nonarafl BH84ane, 4TO 

KalKA~~ COCTaBJlRIOll\H~ KBapK Ha4aJ1bHOrO npOTOHa B38HMOP,e~CTByeT 

C A,QpOM He3aBHCHMO APYr OT p,pyra, a 3aTeM Y4TeM KBapKOBW~ KOH

¢a~HMBHT, T.e. RBileHio1B YAepmaHH.A KBCl_PKO_B _B _a_~p_oHe., nocKOJlbKy 

.,.· 
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Gq_p 
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Puc.l. CxeMaTuqecKoe H3o6p~eHHe 
npou;ecca p + A-+Me30H + X. 

3AeCb paccMaTpHBa~TCR npo~eccw 

C fionbWHMH p~, TO, KaK noKa3aHO 

B pafioTaX 110,111,MeXaHH3M peKOM-

fiHHa~HH cocTasnR~~ero KsapKa 11 

MopcKoro aHTHKBapKa c nocneAy~

~eA aApOHH3a~HeA K TaK~M npo~ec

caM HenpHMeHHM, n03TOMY MW ero 

He Y'-IHTbiBaet-1. 

8KJ1aA B HHBapHaHTHbiH HHKI1103HBHblH cneKTp Me30HOB C fionbWH/<111 

P.1., HanpHMep p ~ >1 /r3B/ c/, peaK41111 P+ A -•Me30H +X F ;A= E dd3~ , 

ofiycnosneHHbiH MflrKI1MH CTOnKHOBeHHP.MH COCTaBnRIOUIVIX KBapKOB BHyT

PH RApa, cornacHo awwecKaaaHHOMY 1-1 pa6oTaM 1 12,3,4/,MomHo aam1caTb 

a BHAe: 

3 1 3 
F 8A (x, p .l) = X R :£ f fi d 

2
p. { ll dx i a (X 1 , P 1 ) * 

p q i = 1. I~ 0 i = 1 qp ~ 

* fqA (x
2

, p
2
.t )D ~ (x 3 , p3.t )8(x- x 1 x 2x 3 )a<2

\p .1. /1/ 

-P1.1. -p2.1.-P 3 .L). 

3AeCb aaeAeHbl cneAY~!l.\He o6oaHa4~HH.A: Gqp (x 1, p 1.~.) - ¢YHKl.IHR pa~
npeAeneHHR COCTaBnP.I0~11X KBapKOB B npOTOHe no Xl 1-1 Pu; Xl- ¢eHH

MaHOBCKafl nepeMeHHaR KaapKa a c.Q.M. N-N, p 1 .L- ero nonepe4Hbli1 

HMnynbc; 

f ( da , 
qA x2' P 2J.) ~ ~~9.-!.. 

d 3p 2 

- 11HKJ1103HBHb!H cneKTp pacceRHHbiX KBapKOB 13 npOl.leCCe qA-+ q'X B aa

BHCHMOCTI-1 OT \l)eHHMaHOBCKOH nepeMeHiiOH X 2 KBapKa q' 11 ero none

pe4HOrO HMnynbca p 
2

J.; D ~ (x 3, p 3 ~) - ¢yHKl.ll-1i'l ¢parto~e~natl>11-1 Kaap-

Ka q' B Me30H C /eM. p11c.l/; XR =yX2 +4(pf+m~)/B - ¢eHHMaHOB

CKafl nepeMet1Ha.fl KOHe4~Joro MeaoHa a c ·1..1· M. N-N , P ~ - ero nonepe4-

HW~ HMny~bC, S - KBaApaT nonHOH 3HeprHH B C.t.~.M. N-N. 
. CyMMHpOBaHHe B /1/ np0~1CXOf.il1~ no BCeM COCTaBJlR!OI.(!!-1M KBapKaM 

HaneTa~•ero npoToHa. 

3aMeTI1M, '-ITO a Bblpamem111 /1/ Y'-IHTblsaeTcR aaB!IlC~1MOCTb <l>YHKL\Hei 

pacnpeAeJleHI-il'l ~1 ¢part~eH"rat\HH KBapKOB He TOJlbKO OT X, HO H OT PJ. • 

nocKOnbKY Mbl paCCMaTpHaaeM MHOrOKpaTHble MflrKHe CTOJ1KHOBeHI1fl 

KSapKOB, T.e. nOCJ1CAOBaTeJ1bHOCTb npot.~eCCOB C He60J1bW11MI-1 nepeAa

.'-taMI-1, TO 11HKJ1~3HBHbli71 cneKTp KaapKOB nocne B3a:.1MOACHCTBHS1 HX C RA-

2 

J ' 

. ,, 
.. , 

J 

pO~I MOiKHO Bbi4HCni1Tb B npH6nH>KCHoH1, 6JlH3KOM K 110nTH4CCKOMy11
, 

KaK J;J B pa6oTaxll3,14< HO C Y4CTOM 3aBHCHMOCTH ¢YHKl.IHH pacnpeAe

JlCHI1fl KBapKOB OT p~ 

A (n) 
fqA = aqA n~1 p qn Qqp (x, p ~); /2/ 

P =-
1-,J(a T(b))nexp(-a NT(b))d 2b/a • 

qn nl qN q q ... 

- BepORTHOCTb n-KpaTHOro B3aHMOACHCTBI1fl KBapKa C HYKJlOHaMH RA

pa; aqA - Ce4CHHC Heynpyroro B3ai1MOAeHCTBH.fl KBapKa C RAPOM, 

oHo o6bi4HO Bb14HCnReTCfl a 11onTH4eCKOM11 np116m1>KeH1111 1 1 3~ T(b) = 
00 

= f p(b, z)dz; p (b,z)- ~AepHaR nnOTHOCTb, aN- Ce4eHHe q-N 
-oo ) q 

paccef!HI-151, a (n (x, p .L) - ¢YHK1..111R pacnpeAeJ1CHHR KBapKa nocne n 
v gp 

B3aHMOAeHCTBHI-1 era B RApe. 

¢yHKl.ll110 a~~ (X,p.t) Bb14HCnReM aHanorH4HO TOMy, KaK 3TO Aena

CTC.A B pafioTaX 113,14/HO C y4eTOM ee 3aBHCHMOCTI1 OT p .L 

a~~><x. P.~. > .. ! dx1 1 dx2 f d
2
p 1.l d2 p 2 ~ aqp cxl'p 1 J.) * 

(n) 0 0 (2) . . /3/ 
*rq (x

2
,p

2
.L)8(x-x

1
x

2
)8 (p.t -Pu -p 2~), 

3AeCb (~)(X, p .L) - eepORTHOCTb HMCTb KBapKy nocne Q B3aHMOAei1-

CTBHH C HyKJlOHaMH .AApa AOJ110 npOAOilbHOrO HMnynbca X 11 nonepe4-

Hb1H HMnynbc P.t· 0Ha Bbi4HCJ1.ACTCR aHanorH4HbiM o6paaoM: 

() 1 n n n 
rn (x, p.L)""f n dxi In r (xl,pi.L)B(x- n x'i)* 

q 0 i= 1 i = 1 q i = 1 

*8(p.L -· :f pj.l)d
2
pj.l' 

1=1 

/4/ 

npH 3TOM ( (X, p .L ) ;;; _l da - HOPMHPOBaHHOC Ha 1 A11¢4lepeHI..II-1anb-
q a dxd2p~ 

HOe Ce4eHI1e KeapK-HyKJlOHHOrO B3aHMOACHCTBI1Ril4~HMnynbCHbiH cneKTp 

KBapKOB B npOI.IeCCe qN-+ q'X, cornaCHO pa6oTaM118,141, B03bMeM Ta

KHM >Ke, KaK 1-1 a peaK~HH NN ... NX 171 · 

iq(x, p.l.) •({3 +1)xf3 ~,e-Bp.l. 
2tr 

nOCTOfiHHble MHOiKHTenH 3ACCb o6yCJlOBJ1CHbl HOpMHpOBKOH: 

1 
f W(x)dx .. t 
0 

rAe 

W(x)- ({3 + l)x f3 

2 
fcll(p~)d p.l. = 1. 

cll(p.L) = £ e -Bp.L 
2tr 

/51 
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PacnpeAeneH~e COCTaBnH~~~X KBapKOB B npOTOHe no 1x np~BOA~TCH, 
Hanp~Me~, B pa6oTe/15~dHO OTI1~4aeTCH OT pacnpeAeneH~H KBapKOB
napTOHOB I saneHTHbiX KBapKosl, a OCHOBHOM, np~ Manblx x. 0AHaKo, 

KaK noKa3aHO B pa6oTax 116•17;rAe ycTaHaBnHBaeTCH CBH3b MemAY MHr
K~M~ ~ meCTK~M~ npo4eccaM~, COCTaBnH~~~H KBapK, y4aCTBy~~~H BO 
B3a~MOAeHCTB~~ C APYrHMH KBapKaM~, ~MeeT x-pacnpeAeneH~e np~ 

-a (0) 
x ... 0 cneAY~~ee: q(x) - x R · , rAe a R(O) - 3Ha4eH~e TpaeKTop~~ 
PeAme np~ t=O, 4TO coanaAaeT c pacnpeAeneH~eM aaneHTHbiX KBap
KOB /4,5/ .BbiTeKa~~~M ~3 rny6oKoHeynpyroro nenToH-HYKnOHHoro. 

(£ -N) p~cceHH~H. no3TOMy, cor naCHO pa6oTaM 116 •171, np~ KOHKpeTHbiX 
pac4eTax a Ka4eCTBe q(x) MOmHo ~cnonb30BaTb pacnpeAeneH~e aa-
JleHTHbiX KBapKOB B HYKilOHe /4,5/, 

KaK ~ B pa6oTe 151,<!lYHK4~~ Gqp(X,p.l.) ~ o;cx,p.l.) n~eACT<lB~M B 
$aKTOp~30BaHHOM B~Ae: 

Gqp (x, p.!.) =·..!-q(x)Gq(P.~.); 
XR 

Gc(x,p.J.) ... ..!_,i)c(x)j (p.J.). 
q XR, q q 

161 

rAe Gq(p.J.) , q(x) - <llYHK4~~ pacnpeAeneH~H KBapKa q e _npoToHe, 
-c cr 

3aBHCH~He OTAeflbHO OT p.!. -~ .X COOTBeTCTBeHHO j 0 q (X) , .J q (pll.) 
$yHK4VI~ ,$parMeHTa4~~ KBapKa q'. ,.9 Me30H C,. 3aB~CH~~e OT X H p.l., 
<llyHK4~~ pacnpeAeneH~.A KaapKoa G q (p.J. ) -~ <PparMeHTa4~~ KsapKa 
B Me30H C j7 (p.l. ) , 3BB~C.R~~e OT p.!., Bbt6epeM B B~Ae /5/ : 

q . 

G (p ) b 2 
-b q .!. = -~ P.!.. 

277 ' 
j7q(p.l.) 

b2 -bp.!. 
=-e 

277 

0H~ HOpM~pOBBHbl TaK me, KaK ~ cfl(p.!. ), napaMeTp b CB.R3aH CO Cpe,q
H~M nonepe4HbiMW ~MnynbcoM ~sapKa a HYKnoHe 151 < Pq.J. > =·2lb. no
CKOJlbKY cpeAH~~ nonepe4HbiH HMnynbc COCTaBn.R~~ero KBapKa 3KCne
PHMeHTanbHO He~3BeCTeH, a V13BecTeH JlHWb cp~HHH P.1. saneHTHOro 
KsapKa ~3 rny6oKOHeynpyroro £-N pacce.RHI-I.R 1, TO b 3AeCb Bbt
CTynaeT KaK HeK~A napaMeTp . .an.R npocTOTbl pac4eTa Bbl6epeM .b .. B. 
A sen~4~HY B onpeAen~M H3 ycnos~.R Ha~ny4wero'on~caHH.R ~Kcn~p~
MeHTanbHoro ~HKJ1~3HBHoro cneKTpa 3JleMeHTap~oro n~o4ecca p + p ... 
~ Me30H + X. <!lyHK4~R <!lparMeHTa4~~ KBapKa a Me30H D~ (x) 6panacb 

~3 pa60Tbl 
141 

H npeACTaBJlRJlacb B BHAe xDqc(X) = ~ a X 0, K03<lJ<!l~4HeH-
n=O 0 

Tbl a 0 A11.R <PparMeHTa4~H 
Hbl B np~nomeH~~. 

U, d KBapKOB B 77±-; I{±-Me30Hbl np~BeAe-

noACTaBJl.R.R <!JaKTOp~30BaHHbiH B~R 161 
~ BbtpameH~e I 51 AflR f q (x, P ) ,a /1/, 
KBapKOBbiX COYAapeH~A .F PsA (x, p .!.) t-'IOmHO 
TOp~30BaHHOM BHAe: 

4 

AilR 0 qp (X, p.!. ) , D g (x, p.!.) 
BKJlaA MHOroKpaTHbiX M.RrKHX 
TaK)I(e n'peACTaB~Tb B <!JaK-

' : 

.F :A (x, p.!. ) = xaqA ~ p qn F in\x) F2(n)(p ) , 
n,q .!. 171 

np~4eM AllR F~n)(p.J.) nocne HHTerpi-iposaH~.R Ill no d2pi.J. nonyqaeTC.R 
cneAY~~ee aHanHTH4ecKoe BblpameH~e: 

(n) B 2 Bp.l. .l!.n+ 2 
F

2 
, (-) 2 

(277) r(.!. n + 3) 2 
2 

Ks (Bp.~.). 
2n+2 181 

3AeCb r(a) - raMMa-<!JyHKLI~R' Km(y) - ¢lYHK4~R MaKAOHaJlbAa. nOPRA
Ka m. HHTerpHpOBaH~e no dXi B 111 npOBOA~JlOCb 4~CJ1eHHO, T,K, 
Aflfl Fin) (x) He nony4aeTcf!, K comaneHH~, aHaJ1HT~4ecKoro Bbtpame-
H~H. 

nonaraH a 17 I n = 1, MOmHo Bbi4~ClJ1HTb ~HK11~3~BHbtA cneKTp Meao
HOB a npo4ecce P+P-+Me30H +X; np~ 8=5+5,5 lr3Bicl-1 nony4a
eTcH Hennoxoe cor-nacHe c 3Kcnep~MeHTanbHbiMH AaHHbiMH np11 p .J. ~ 

::')+If lr3Bicl~ 
3aMeT~M, 4TO BblpameHHe 111 aanHcaHo e npeAnonomeHI-lH, 4TO 

KamAbiH ~3 COCTaBnfi~~HX KBapKOB B Ha4aJ1bHOM npOTOHe B3aHMOAeAcT
ayeT c HYKIJOHaM~ HApa HeaasHC~Mo APYr OT APYra. 3To npeAnonome
HHe BnOIJHe onpaBAaHO np~ MaJlbiX nonepe4Hb~ ~MnyiJbCaX POA~BWHXtfl 
Me30HOB B p-A CTOJlKHOBeH~H, KOrAa Ha4aJ1bHble KBapK~ He pa3JleTa
~TCfl APYr oT APYra AaneKo nocne npoxomAeH~H 4epea RAPO. B HaweM 
me CJ1y4ae He06XOAHMO Y4HTb1BaTb, 4TO fiBJleHHe KOH<!JaHHMeHTa He no-
3BOJl.ReT KaapKaM YAanHTbCH APYr OT APYra Ha 6onbWHe paccTOHHHH. 
Y4TeM 3TO .RBJleH~e s. paMKax MOAen~ 4BeToaoA Tpy6KH/18~CornacHo 
3TOH MOAeJlH,ynpo~eHHO np04ecc npOXOmAeH~R Ha4aJlbHOro KBapKa 4e
pe3 HAPO MomHo paccMaTp~aaTb cneAY~~HM o6paaoM.nocne ero nepaoro 
CTOJlKHOBeH~R C KBapKOM BHYTP~.Aj:\epHOrO HYKJlOHa MemAY pacCt:;.RHHbiM 
KBapKOM ~ KBapKOM-cneKTaTOpOM 8 KaKoA-TO MOMeHT BpeMeHH nOCTO.RH
HOe XpOMOCTaT~4eCKOe none <!JopMHpyeT 4BeTOBY~ Tpy6Ky. _nnfl npo
CTOTbl 04eHKI-1 MO>KHO npeAnOJlOM<~Tb, 4TO MemAY KBapKaMH HaTl'!rHBaeTCfl 
CTpyHa, no ~CTe4eHI-1~ HeKOTOporo speMeHH ~3 BaKyyMa pOmAaeTCfl 
(q -{j) napa, 3aTeM CTpyHa paeTC.A, H npo4ecc $OpMHpOBaH~1fl CTPYH 
~ pomAeH~fl (q- qj nap npOAOI1>KaeTCR 118~ B pa6oTe 1. 191 Bbi4~CnHeTCR 
BepOHTHOCTb ~X pOmAeH~R ~ B eAHH~4Y 06ceMa 4BeTOBOH Tpy6K~ ~Jl~ 
AJl~Hbl ·CTPYHbl ~ eAHHH4Y apeMeHH. TorAa sepoHTHOCTb cTa6~nbHOCT~ 
BaKyyMa Ha pacCTOfiH~Jit f MemAY KBapKaM~ B Te4eH~e speMeHH t 6y
geT HMeTb B~A p;,.,e -c.>rt *. B HaWeM me CJ1y4ae sepOHTHOCTb TOro, 4TO 
nepBOHa4aJlbHbiH KBapK n pa3 pacceeTC.A BHYTP~ RAPa H npH 3TOM He 
POAHTCfl HH OAHOH (q-q)' napbl, eCTb: 

p -c.>rntn 
n =·e • 

* . noxom~A y4eT KOH<!JaAHMeHTa paccMaTp~saeTCfl B pa6oTe /21/. 
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3AeCb r n - paCCTOfiHJ..1e MelKAY 0 -KpaTHO pacceftHHbiM KBapKOM H ero 

nep80Ha4a!lbHbtM HanpaeneHHeM, t 0 - apet.\r~, a Te4eHHe KoToporo Ha-

431lbHbl~ KBapK n pa3 CT~IlKH~IlCfl ~ KBapKaMH BHYTPHfiAepHbiX HYKilO

HOB, B CHCTeMe ·'h ~ c =1• t n"' n·ro~ rAe r 0 - cpeAHee paccTOfiHI1e Mem-

AY HYK110H3Mft, r n ""0 roSin 61 L , '(} L- yro11 Bbl!leTa KOHe4HOro Me3o-

Ha 8 peat<4HH P+A ... Me30H +X 8 n.c. 3aMeTI1M, 4TO Pn Bbi411CJlfteM 

BeCbMa npl161111lKeHHO, 4T06bl oqeHI1Tb 4YBCTBHTe!lbHOCTb 3H34eHH~ 11H

KI1~311BHOrO cneKTpa Me30HOB, A3BaeMbiX BblpalKeHI1eM /7/, K y4eTy 

KaapKoaoro KOH$a~HMeHTa. Aanee aepoftTHOcTb npoxomAeH11fl Ha4anb

Horo KBapKa 4epe3 fiAPO 6e3 pOlKAeHHfl AOnO!lH11TeilbHO~ napbl (q-~) 
113 BaKyyMa 9'0 Mbl AOillKHbl YMHOlK11Tb Ha BepOftTHOCTb 0-KpaTHOrO pac

CeftH11fl KeapKa BHYTPI1 fiApa, TorAa BMeCTO /7/ nony4aeM C!leAY~~ee 
BbtpameHHe: 

Fc=Xa I P PF(n)(x)F(n)(p) 
pA qA n,q qn n 1 2 J. /91 

$113114eCK11~ CMbiCil KOTOporo COCTOHT B TOM, 4TO y4TeHO OC!la6neHI1e 

Ha43IlbHOro ny4Ka KB3pKOB, npOXOAft~er-o 4epe3 RAPO, 33 C4eT B03-

MOlKHOro pOlKAeH11R KBapK-aHTI1KBapKOBbiX nap 113 eaKyyMa, OnHCaHHO-

ro Bblwe. 

KOI1114eCTBeHHO BKilaA MRrKHX CTOilKHOBeHH~ COCTaB!lfi~~I1X KBapKOB 

B• HHKI1~3HBHbl~ cneKTp, B 4aCTHOCTI1, 71 -Me30H08 C pJ. 2:1 /raB/c/, 

POlKAeHHbiX B p-A CTOJ1KHOBeHI411 np11 E0 == 300 /raB/, 61 L == 77 MpaA, 

nOAP06HO aHaJ111311pOBancR. npH p J. 53 .;-4 /raB/ c/ F ~A 3Ha4HTeneH 

11 B OCHOBHOM onpeAe!lReT cneKTp Me30HOB, a np11 pJ. ~ 3+4 /f.aB/c/F:A 

yMeHbwaeTcR 11 c"{aHOBHTC.A npeHe6pelKHMO ManbiM npH pJ.~.6 /r~B/c/. 
KaK noKa3aHo a PRAe pa6oT 16 • 91, np11 PJ. >3 /raB/c/ mecTKHe 

CTOilKHOBeHHR KBapKOB, B OCHOBHOM OAHOKpaTHble,, Aa~T 3Ha4HTe!lbHbl~, 

a npH PJ. ~ 5+6 /faB/c/ - onpeAeJ1R~~I1~ BKJlaA B cneKTp BTOPI14Hb1X 

aApOHOB, B HaweM CJ1y4ae - Me30HOB, pOlKAeHHbiX B P-A B3ai1MOAe~cT
BHH, 4aCTb cneNTpa, o6yC!lOBJ1eHHaR lKeCTKI1MI1 OAHOKpaTHbiMH q-q 
pacceRHI1RMI1 FpA (x, p ), npeAcTaenReTcR a B11Ae: 

H H 
FpA (x, PJ.) .. AF PP (x, p J. ), /10/ 

rAe: A - aTOMHbl~ HOMep f!Apa; F:;, (x, p ) - HHBapl1aHTHbl~ HHKI1~3HB
Hbl~ cne~Tp Me30HOB e peaK4111-1 P+P-+ Me30H +X, o6ycnoeneHHbl~ mecT-

KHMH q-~ COYAapeHHRMI1. F:p npH pJ. ~4 /faB/c/ MOlKHO Bb1411C-

IlHTb, HCnOilb3YR 111-160 ~XA, 111-160 nony$eHOMeHOI10rH4eCKY~ MOAe!lb 
mecTKoro pacceRHHR KaapKoe /8-G/, CornacHo 3TO~ MOAeilH /4/: 

F
8 

(x,pJ.) =I(X.L, 61*) -
1-,, /11/ 

pp pf 
3AeCb l(XJ.,O*) - $YHK411R, ~a6o 33BHCR~aR OT XJ., Bb1411CJ1ReMaR 

a pa6oTe/4/, rAe x.L .. 2p.L/ys, s- KBaApaT nonHo~ aHepr1111, 0* 
yrOJl pacceRHI1R Me30Ha B C,4.M. p-p. noACTaBJlRR /11/ B /10/, Ha-

XOAI1M BKilaA FP~ (X. p ..l. ). / 
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PHc,2. 3aBHCHMOCTb a = ln F"pAl /ln~. 
FPA2 A2 I 

A 1 = 9 Be , 

A 
2 

, 47T1. a/ AIISI peaKI..\HH pA ... IT+ X. 6/ AIISI peaKI..\HH 

pA ... IT -x ; a/ AIISI peaKI..\HH pA ... K+x ; r I AIISI peaKI..\HH 

pA ... K- X. CruwmHble KpHBbte - pe3yJibTaTbl pacqeTa 6e3 

y'!eTa KBapKOBOI'O KOH<1JafiHMeHTa; WTPHXOBble KpHBblC 

C Y'!CTOM KOH<1Jaii:HMeH'ta; e - 3KCIIepHMCHTaJibHble p;aHHble/2/ 

IIPH Eo= 300 /f3B/' eL = 77 Mpap;. 

~CXOAfl 113 Bb1WeCKa3aHHOrO, 11HKJ1~311BHbl~ cneKTp Me30HOB B peaK-

41-111 p +A ... Me3oH + X FpA (x,p.L) np11 ~.L ;::1 /raB/c/ npH6nl1meHHo Mom-

HO npeACTaBHTb B B11Ae HeKorepeHTHOI1 CyMMbl BKn3AOB MRrKI1X 11 mecT

KHX CTOJ1KHOBeHI1~ KBapKOB BHYTPH RApa: 

FPA (x, p .L) ,. F p~ (x, p J.) + F :A (x, p .L ) , /12/ 

CpaBHI1M Tenepb A -3aBI1CHMOCTb 11 a6comoT Hbte 3Ha4eHI1R 11HKJ110311B-' 

HbiX cneKTpOB-Me30HOB C p .l.'"' 1+6 /raB/ c/, pOlKAeHHbiX B p-A B3311MO

Ae~CTBHI1 c 3KcnepHMeHTaJ1bHbiMH AilHHbiMI1 npl1 E 0 = 300 /raB/' e L = 
== 77 MP3A 121 • 

Ha p11c.Z npHBeAeHbl pacC411T3HHble 11 aKcnepi1MeHTaJlbHble 3Ha4eHI1fl 

FPA1 A1 9 
a- ln--/ln-·:. A 1 .. Be, 

FPA2 A2 

47T1 A2"' • 

~ 
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P, (r>Gfc) 
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R F :3Kcn.1 F 
PHc. 3. 3aBHCHMOCTh =· pA · pA 

3KCn. 
oT P J. ; F pA, , F~A - 3Ha"leHHa sKcue-

PHMeHTanbHorol / H TeopeTH"leCKOro 

HHKJ1103HBHbiX CIIeKTpOB 17+ -MeSOHOB 

B peaK~HH p +A-> MesoH +X ,gnll 

A =
47Ti IIPH E 0 = 300 /fsB/, 0 L = 

77 Mpag. 

R .. 
15 

1.'1· 

12 

,, 

PHc. 4. 3aBHCHMOCTh R oT p J. ~H h., 
peaK~HH p + A ... "-· +X ; A= 4 Ti. V" 

Ha PMC.3,4 npMBe,qeH~ OTHOWBHMR 3KCnepMMBHTanbH~X 121 
+• 47 . 

TM4BCKMM sHa4eHHRM cneKTpoe "--Me30HOB ,qnR A= T1 npM 

1+6 /r3B/c/. CnnOWH~e M WTPMXOB~e KpMB~e 03Ha4a~T TO 

M Ha PMC.2. 

K Teope

P J. = 
me, 4TO 

Hs pMc.2-4 BMAHO enonHe YAOBneTBOpMTenbHOe cornac~~te TeOpMM 

M 3Kcnep~~tMeHTa s wMpoKoill o6nacn; p.J. , ecnM npeHe6pe4b KsapKOBbiM 

KOH$aHHMBHTOM, T.e. C4MTaTb, 4TO KBapKM Ha4anbHOrO npOTOHa nepe

paCCBMBa~TCR s RAPB HesaBMCHMO APYr oT APYra. Y4eT KOH$aiiiHMBHTa, 

KaK yKas~eanocb e~we, nposo,q~~tncR eecbMa np~~t6nMmeHHO. B 4aCTHO

cn;, eeJJM4MHa pomABHMR napbl (q-{i) M3 saKyyMa 6panacb M3 pa6o-

Tbl /19/ B KOTOpOH OHa Bbi4MCJ1RnaCb npMMBHMTBJlbHO K B3aHMO,qeHCTBMIO 

ceo60AH~X 4acTM~. Ho, KaK yKa3aHo a pa6oTe 120~aepoaTHOCTb pom,qe

HMR (q-:{i) B a,qpoH-R,qepHOM B3aMMO,qeHCTBMH ,qOn>KHa 6b1Tb MBHbWe co

OTBeTCTBY~~eH BepORTHOCTM B a,qpoH~a,qpOHHOM CTOJlKHOBeHHM. no3TOMY 

sepoRTHOCTb cTa6HJ1bHOCTH eaKyyMa P0 e Haw~~tx pac4eTax saH~~tmeHa. 
KpoMe Taro, M3-3a TPYAHOCTM Bbi4MCJ1eHMH Mbl He Y4MT~BaJ1M BKJlaA 

pO>KAaiO~MXCR M3 BaKyyMa (q-q) nap B CneKTp KOHe4HbiX Me30HOB, no3-

TOMy WTPMXOBaHHble KPMBble Ha PMC. 2-4 Ha,qo nOHMMaTb KaK HMIKHHH 

npe,qeJl BJlHRHMR KBapKOBOrO KOH$a~HMBHTa. 

no,qBBABM Tenepb MTOr npoee,qeHHOMY MCCne,qoeaHH~. np11 aHaJ1M3e 

npOL~eCCOB pO>K,qeHHR Me30HOB C 60J1bWMMH nonepe4HbiMH HMnYJlbCaMH p ..1. 

npH BbiCOKHX 3Hepn1l'IX Henb3R npeHe6peraTb BKna,qOI" MflrKHX MHOro

KpaTHbiX CTOJlKHOBBHMH COCTaBJlRIO~HX KBapKOB, npOHCXOAR~MX BH)fTpiA 

R,qpa. Y4eT KaK MRrKHX, TaK M >KeCTKMX KBapKOB~X coy,qapeHMH B R,qpe 

n03BOJ1ReT YAOBJleTBOpHTBJlbHO + OnHC.fTb MHKJ1~311BH~e cneKTPbl lA HX :A -
saBHCHMOCTb, 8 4aCTHOCTH, IT-, K--MesoHoB c p.J. =1+6 /r3B/c/, o6-

pasytOillMXCR 8 p-A eaaMMOAei1cTBMM np11 BbiCOKHX 3HeprH.RX. Y4eT KBap-
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KOBOro KOH$aHHMeHTa B paMKax MO,qenM ·I;IBeT~B_OH Tpy6KM HeMHOrO 

yXy,qwaeT' pe3_YJ1bTaTbl KOJ1H4eCTBeHHO, HO Ka4eCT8eHHO HX He MeHReT. 

O,qHH M3 aeTopos ;r.H.Jl./ Bb!pa>KaeT rny6oKy~ 6naroAapH'ocTb 

A. 8. E$peMoey, -A. Ei. Kat:1,qanoey vt. Ei .3. KonenMOBM4Y a a h.one3Hbte o6-
cym,qeHHR H COBeTbl. 

nPHJlOlKEHHE 

- lD 
xD 0 (x) = I a x 0 

q n=O n 

AnR 
-rr+" .-.,-· 
D u (x) = D d (x) MMeeM 

m ao al a2 as 

3 0,5 0' 187 -1 '95 1 '32 

-IT-' -IT+ 
AnR D u (x) = D d (x) : 

m ao al a2 

2 0,456 -1 ,025 0,602 

-K+ -K-' 
AnR Du (x) = Dd (x) 

m ao a 1 a2 as ~4 • 

4 0,403 -1 '481 1,0685 3,303 -3,293 

AnR f\K-(x) = 5 ~+(x): 

m ao a1 a2 as a4 

4 0,402 -0,718 -0,848 2,607 -1,42 

Bee K03$$H4HeHTbl 'n M cteneHb nonMHoMa m HaXOAHJlMCb nyTeM 

MHTepnOJ1R4MM 3Ha4eHHH XD ~(X), npHBe,qeHHbiX B pa6oTe / 4/. 
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JlbiKaCOB r.H •• lllepxouoo B.X. P2-82-665 
Oopasooauue Mesouon c 00J1l>IIIHMH nonepetiHbiMH HMnYJti>caMu 
B npOTOU-n~epHOM D3aHMOp;efiCTBHH D KDapiCODOH MO,D;eJ1H 

HccJte~yiOTcn npo~eccbr pol!(,IJ,eiiHn Mesouon c 60J1I>IIIHMH norre
petiHbiMH HMUYJ1bCaMH B p-A -· D3UHMO~eACTBHJIX npH Bb!COI<HX 3Hepru
HX B paMI<aX KBapKOBOf.i MO,D;eJ1H • lloKaSaHO, 'ITO y'leT DKJ1a,D;OB KaK 
MHrKHX MHOrOKpaTHbiX, Tal< H l!CCCTI<HX KBapi<ODblX COyp;ape!'!HH BHyT
pH ap;pa no3oo.rmeT BIIOJ1He y~ODJ1eTDOPHTeJ1bHO onucaTI> A-3aoucu
MOCTb H a6COJ110THble 3Ha'ieHH11 3I<CnepHMe!ITaJlbHbiX HHKJ1103HDHbiX 
cnei<Tpoo ", K-Mesonoo, oopasyiOIIIHXC.Il o p-A -•CTOJ1I<Honeuunx 
npu P.L = I +6 /f3B/ c/. Y'lHTb!Bae·rca noJteHHe J<napi<ODoro Iwu<Parin
MeHTa B paMI<aX MO,D;eJ1H ~BeTOBOH 'I'py6KH, 

Pa6oTa BbiTIOJ1HeHa B Jla6opaTOPHH Bbi'tiHCJ1HTeJ1bUOi! TeXUHKH 
H aBTOMaTHsa~uu OHHH. 

npenpHHT 06~eAHHCHHOrO HHCTHTYTa RACPH~X HCCneAOBaHHH, AY6Ha 1982 

Lykasov G.I., Sherkhonov B.Kh. P2-82-665 
Production of Meson with Large Transverse Momenta 
in p-A Interaction in Quark Model 

Large transverse momentum meson production processes in 
p-A _,interactions at high energies are investigated in the 

framework of the quark model. It is sho~~ that the inclusion 
of soft multiple and hard quark collisions in a nucleus al
lows one to describe the A. dependence and absolute values of 
experimental inclusive spectra of rr , K -mesons produced in 
p-A collisions at p.L = 1+6 /GeV/c/ quite satisfactorily. The 
quark confinement is taken into account in the framework of 
the colour tube model. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 

llepeoop; O.C.BuuorpaAOBofi. 


