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1. BBEAEHHE 

YcnewHoe Hcnonb3osaHHe rnay6eposcKoro, 3~KOHanbHoro noAxo
Aa B OnHcaHHH OCHOBH~X xapaKTepMCTMK B3aMMOAe~CTBM~ aApOHOB 
M HAeP c HAPaMM npM B~COKMX 3HeprMHX nopOAMno ecTecTBeHH~e 
non~TK~ npMMeHMTb ero npH aHanM3e COYAapeHM~ aAPOHOB C aApo
HaMM, KOTOp~e paccMaTpMBaOTCH KaK COCTOH~Me M3 ABYX MnM Tpex 
npOCTpaHCTBeHHO-pa3AeneHHbiX, 11 0AeTbiX 11

, saneHTHbiX KBapKOB. 
C 3TO~ T04KM 3peHHH aHanM3MpOBanHCb noKa TOnbKO ynpyrMe aA
poH-aApOHHble peaKI..IMM / 11. 0AHaKO npeAnOno>KeH!-Ie 0 nOA06MI-1 CTpyK
TYPbl aApOHOB CTpyKType nerKMX HAeP/ onpaBAaBwee ce6R npi-1 OnM
taHI-1M ynpyroro p p -pacceHHMR I eM. 11 I, no3BOJmeT nocTaB!-ITb 
sonpoc o pacnpocTpaHeH!-IM 3~KoHanbHoro noAXOAa M Ha onMcaHMe 
HeynpyrMx aAPOH-aAPOHH~x B3a!-IMOAe~cTBI-1~. B HacTOR~e~ pa6oTe 
06CY>KAaeTCH TaKaH B03MOlKHOCTb Ha npMMepe Ai-1$paKI..IMM aAPOHOB Ha 
aAPOHax 1-1 HApax. 

KaK M3BeCTHO, AM$paKI..IMH aAPOHOB npeACTaBnHeT co6o~ cnei..II-1$M-
4ecKM~ npOI..IeCC, npM KOTOpOM CMCTeMa /CMCTeM~/ pO>KAeHH~X 4ac
H11..1 coxpaHHeT OCHOBHble KBaHTOBble 4Mcna CTanKMBaO~MXCfl 06beK
TOB. TaKO~ npOI..IeCC MO>KHO COnOCTaB!-ITb C KBa3MynpyrMM pacceHHM
e~ RAeP RApaM!-1. noA KBa3MynpyrMM pacceRHMeM 3AeCb 1-1 Aanee no
HMMaeTCH pacceHHMe, B pe3ynbTaTe KOTOpOrO OAMH 1-lnM o6a B3aMMO
Ae~CTBYO~MX napTHepa nepeXOAHT B B036Y>KAeHHOe COCTOHH!-Ie. npH 
3TOM Ha CTaA!-11-1 B3aHMOAe~CTBMH pO>KAeHMe HOB~X 4aCTMI..I He npOMC
XOAMT, HO OHO MO>KeT MMeTb MeCTO npM 11 CHHTMM 11 HAepHbiX B036YmAe
HH~. 

npol..leAYPa pac4eTa KBa3!-lynpyrMX Ce4eHM~ B rnay6epOBCKOM 
npH6nH>KeHHH AOCTaT04HO xopowo pa3pa6oTaHa/2/, no3TOMY non~Ta
eMCH npMMeHMTb 3TOT annapaT np~-1 onMcaHMM aApoH-aAPOHH~x coyAa
peH!-1~. 

2. HCXOAH~E COOTHOWEHHH 

rnay6epoecKaH aMnnMTYAa HAPO-HAepHoro pacceHHMH AaeTcH cne
AYO~MM XOpOWO M3BeCTH~M B~pa>KeHMeM: 
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F. . = iPB_, f d2be iqb <'I' II' 
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B KOTOpOM ~B- MMnynbC HaneTaO~ero HApa C MaCCOB~M 4MCnOM A 
B CMCTeMe nOKOfl HApa-MMWeHM C MaCCOB~M 4MCnOM 8; q- none
pe4Hbli1 nepeAaHHbl~ MMnynbc; 'PiA 'PiB H 'PrA 'l'fB- BOnHOBble $YHK-

I..IMM RAeP A 1-1 B AO M nocne pacceHHMH; lsA.l(lrttl> - KOOPAMHaTbl 
HyKnoHoB RAPa A(B) B nnocKOCTM, nepneHAI-1KynHpHoC1 npMI..IenbHo-
MY napaMeTpy; y(b)- aMnnMTYAa ynpyroro NN -pacceHHMfl B 
npeACTasneHMM npMI..IenbHoro napaMeTpa, KOTopaH 4a~e scero npeA
nonaraeTcH He3aB!-ICH~e~ OT CnMHOB~X M i-130CnMHOB~X nepeMeHH~X. 

B cny4ae ynpyroro pacceHHMH 'PiA =·'PrA M 'I' iB='PrB , npM 3TOM 
w 2AB 1 aMnnMTYAa paccef!HI-IH AaeTCfl CYMMOI-1 - 4neHOB, npeACTas-

nHO~MX B3aMMOAe~cTBMfl pa3nM4H~X KpaTHOCTe~. CpeAI-1 3TMX 4neHOB 
AOBOnbHO MHOro nOA06H~X, n03TOMY peanbHO aMnnMTYAa onpeAenR
eTCfl MeHbWMM 4McnoM cy~ecTBeHHo oTnM4H~x 4neHoB. HanpMMep, 
np~-1 A= B =3 TaKHX 4neHOB scero 25. 0AHaKo MX Bbi4McneHMe 
Conpfl>KeHO C onpeAeneHH~MI-1 MaTeMaTM4eCKI-IMM TPYAHOCTHMI-1, KOTO
Pble 3Ha4MTenbHO ner4e npeoAoneTb, ecnM npeAnono>KMTb, 4TO 

B B -+2 R2 2 -+ -r ./ B 
1 =Co(~r./B)IIe 1 

i=l I i=i I'PiB 

A-+ A _;~/R2 
I 'Pi 1

2 
= C 8 ( 2: rj I A) II e J A 

A j=1 j=l 

... b2 
y(b)=~e-2"ii'": a=atot (1-iRefNN(O)/lmfNN(O)). 

4rra NN 

npM 3TOM 

el ip 2 i-+b A B -+ -+ -+ 
FAB (q)=KA(q)~(q)-2 B · fd be q 11- f[H II (1-y(b-si+rk))]x 

77 J=l k=l 

A B A d-+ B -+ -+2 2 -+2 2 si dr· 
x exp[- 2: sj /RA _, .~ r. /RBl[ .II ~2 H.II ~ 1. 

j=l 1=1 J J=1 rrR A J=1 rrRB 

R2 2 
K A (q) = exp ( ..:L.) 

4A ' 

R2q2 
K B( q) = exp (-:.::D;-) 48 • 

/2/ 

131 

/4/ 

/51 
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PaCCMOTpeHHble npM6nMmeH!-Ifl AOCTaT04HO rpy6bl, HO OHM n03BOnHOT 
Ka4eCTBeHHO nOHHTb CTPYKTYPY aMnnMTYA~ ynpyroro pacceHHI-IH, no
CKOnbKY BCe B~4MCneHMH B~nonHHOTCH aHanMT!-14eCKM. npM AeTanb
H~X me cpaBHeHMHX C 3KCnepMMeHTOM npaKT!-14eCKM BcerAa npMXOAMT
Cfl MCnOnb30BaTb 6onee KOppeKTHble napaMeTpM3ai..IMM BOnHOBbiX $YHK
I..IMC1, npM 3TOM 06beM Bbi4MCneHM~ 3Ha4MTenbHO yBenM4MBaeTCfl. 

nepe~AeM K KBa3MynpyroMy pacceflHMO. B 3TOM cny4ae Heo6xo
AHMO 3aAaTb CMCTeMy KOHe4HbiX BOnHOBbiX $YHKI..IM~ IJifA M 'PrB . 4a-
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~e 8Cero 8 Ka4eCT8e TaKoA C~CTeM~ B~6~Da~T ~n~ C~CTeMy BOnH0-
8~X ~YHK~~A raDMOH~4eCKOrO OC~~nnHTODa, ~n~ C~CTeMy nnOCK~X 
BOnH, 4TO n03BOnHeT On~caTb ~MnynbCH~e cneKTD~ aADOHOB ~ HAeD, 
pacceHHH~X Ha HAeDH~x M~WeHHx121 . M~ me DaccMOTD~M ce4eH~H 
KBaa~ynDyroro DacceHH~H, nDOCYMM~D08aHH~e no KOHe4H~M cocToH
H~HM: 

( da·) (da~, (da) 
d'!f" A(B) · "' (iff1 A.(B) . _, dO el' d1s d1a 

(~)'· = ~ IF·. . 2 
dO A(B)dis f(f ) l_KB-+fA(lA)iB(fs)l, 

N. B 

(..QQ-..:.) 
dO ABdis 

( da)' da =· -~, _,(-) 
dO ABdis dO el 

(~)' = I I F. . f f I~. 
dO ABdis fAf B 1A1B-+ A B 

171 
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nD~ B~4~CneH~~ nOA06H~X Ce4eH~A TDaA~~~OHH~M HBnHeTCH ~cnonb-
308aH~e nDeAnOnomeH~H 0 nOJIHOTe C~CTeM~ KOHe4H~X COCTOHH~A, 
3aKJI~4a~~erOCH B TOM, 4TO 

A -+ -+ 
I l'~'r >:<'Pr !=·.llo(r~·-·r.), 
f A A 1=1 1 1 
A 

19/ 

B 

I 1 '~'r >:<'l'r 1 =.n a(rj-;i).· 
fB B B 1=1 

/10/ 

nD~ 3TOM 

_2-+ A B -+ 2 /11/ aA_·. = (d b<'l'iA 111-<'l'iB In n (1-y(b-S.+i\))1'1'. I 'Pi>, 
d1s i=1 k=1 J 1B A 

, 2,. A B -+ -+ -+ 2 /1"/ 
a .B = fd 0 <'Pi 'I' i Ill-' .n n (1-y(b-s. +rk ))I l'l'i 'I' i >. L. 

A dis A B J=i k=1 J B A 

Hcnonb3YR 3T~ COOTHOWeH~H, DaCCMOTD~M TeneDb 3aAa4y aADOH-aA
DOHHOro DacceHH~R. 
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3. OCHOBHOE nPH5nH~EHHE 

KaK yme ynoM~Hanocb swwe, DaHee 6~n~ nDeAnD~HHT~ HeKOTOD~e 
non~TKH onMcaTb ynDyroe pacceHHHe 
Horo noAXOAa. B 4aCTHOCTH, aBTOD~ 

mmm 
f'opH30HTaJihHbl8 JIHHHH COOT-

BeTCTBYIDT KBapKaM MHW8HH, sep

THKaJihHbie - KBapKaM HaJieTaiD~I~eH 

'!aCTHLJ;bl. TO'IKH OTMe'!aiDT B3aHMO

~eHCTBHH COOTBeTCTBYIDIIIHX KBap-

KOB. 

aADOHOB B DaMKaX 3AKOHanb
Da60Tbl 131, nDeAnonaraH Ksa_pK~ 
4eDH~M~, noKaaan~, 4TO De
aynbTaTw B~4~cneH~A ce4eH~A 
ynDyroro pp -DacceHH~H no 
~ODMyne /5/ c y4eTOM scex 
4neHo8 DRAa MHoroKDaTHoro 
DaCCeHH~R HeJib3H nD~BeCT~ 
8 COOTBeTCTB~e C 3KCneD~MeH
TanbH~M~ AaHA~M~ nyTeM sa
D~a~~~ CB060AH~X napaMeTDOB 
IDaA~yca nDOTOHa ~ DaA~yca 
83a~MOAeACT8~H/. 3To, no MHe-
H~~ aBTODOB Da6oT~/S/, o6yc

nOBJieHO neDeO~eHKOA BKJiaAOB MHOrOKDaTH~X neDeDacceHH~A B COOT
HOWeH~~ /5/. CneAOBaTenbHo, AJIH YAOBneTBOD~TenbHoro on~caH~H 
3KCneD~MeHTaJibH~X AaHH~X He06XOA~MO nDH HCnOJib30BaHHH AaHHOrO 
nOAXOAa nOAaBJIHTb BKnaA~ MHOrOKDaTH~X neDeDaCCeHHHA, 4TO M 6~
no CAenaHO B Da6oTe / 4/, B KOTODOA H3 BCeX 4neHOB DRAa /5/ 6binM 
OCTasneH~ TOnbKO 4JieH~, nDeACTaBJIHeMWe AHarDaMMaMH Ha DMCYHKe. 
nDM4eM BKnaA~ ABYXKDaTH~X ~ TDeXKDaTH~X neDeDaCCeHHHA nOAaBnH
nMCb ~aKTOpaMM 1/10 M 1/20 COOTBeTCT8eHHO, a KBaDKH He nDeA
nonaranMCb 4eDH~MM. KDaAHHA cny4aR noAa8neHHH scex MHOrOKDaT
H~x 83aHMOAeACTBHA COOTBeTCTBYeT nDeACTasneHHHM XODOWO H3BecT
HOA aAAHTH8HOA K8aDKOBOA MOAeJIH 151• 3aMeTHM, OAHaKO, 4TO, He 
B80AH ~aKTOD~ noAaBneHHH, a BaDbMDYH MJI~ B~A ¢YHK~HA 'Pi , 'Pi , 

A B 
MJIH BMA y~), MOmHO AOCTM4b YA08neT80DHTenbHOrO cornaCMH C 3KC
nepHMeHTOM, nocKOnbKY HeAOCTaTKa B TaKHX Da6oTaX HeT, ecTecT-
8eHHO BCTaeT BOnDOC 0 TOM, KaKOA H3 nDeACTa8nHeM~X nOAXOA08 
HaH6onee neDcneKTHBeH H 6onbwe coOT8eTCTByeT ~CTMHe. M~ AYMaeM, 
4TO OTBeT H~ 3TOT BOnDOC MOmeT AaTb norH4eCKOe nDOAOnmeHHe 
rnay6eD08CKOrO nOAXOAa B nDHMeHeHHM K OnHCaHH~ AH~DaK~HOHH~X 
nDO~eCCOB. 4To6~ nDOAeMOHCTDHD08aTb HAe~ HaH6onee HDKO M He 
11YTOHYTb 11 B MaTeMaTM4eCKHX DaC4eTaX, Mbl BOCnOJib3yeMCH nDeAnO
nomeHMeM aAAMTHBHOA KBaDKOBOA MOAenH, TO eCTb 6yAeM C4MTaTb, 
4TO 

......... AB -+-+-+ r (b • 1 s l , 1 r1) =. . I .~ Y (b- s + r ) • 
100 1 J=i /13/ 

H nOCMOTDMM, K KaK~M CJieACTBMHM 3TO np~BeAeT, ecnH AOnOnH~Tenb
HO y(~ B~6DaTb B B~Ae /4/, a ~YHK~~H nnOTHOCTeA 3aAaTb COOT
HOWeH~HMH /2/, /3/. 

5 



4. nonH~E ~ YnPYfHE CE4EHHR 
A~POH-AaPOHH~X B3A~MOaERCTBHR 

04eBM~HO, 4TO B BW6paHHOM npM6J1MmeHMM MMe~T MeCTO CJle~y~
~Me COOTHOWeHMH: 

d el 2 f3 
~= _? __ I a I e 17Nt 
dt 417 qq • 

f3 17 N =·1HR!/4 +R~/3, 

dael 2 f3 
Jr< ,._!__Ia 12e NNt 
dt 16 17 qq 

f3NN =·3+:_!R2 
3 N 

atot =·6 atot 
17N qq 

tot = 9a tot 
aNN qq 

tot Hcnonb3yeM MX AllH onpe~eneHHR cso6o~HbiX napaMeTpos a q 
2 2 q 

/14/ 

/15/ 

Refqq (0)/Imfq_g (0) a, R 17 H RN. nonaraf!, 4TO npM 3Hep-
rH.RX 6onbwe ) 0 f38 aNtoNt = 4 M6, a ~k = 7, 2 M6, Re FNeNI /ImF el"' 0, 

8 /6/ - NN BNN = 11 , f38/ c , HaH~eM, 4To 

a tot 
qq 

R2 
N 

R2 
17 

4,44 M6, 

6,22 M6, 

3,11 M6, 

a = 0,28 M6, 

Ref qq (0)/Im C. qq(O)=O. 

5. ~H$PAKUHOHHWE CE4EHHR 

/16/ 

B Bbi6paHHOM np116nM>KeHHV1 H3 BblpameHH~ /7 I, !8/ 111 ycnoBH~ non
HOTW /9/, /10/ HenocpeACTBeHHO CJle,o.yeT, 4TO 

1TN 
a· 

17Ndis 

laq/ 6 12 12 6 
=~,1----·+: '+-----r:-,+-1, 

8 17 R 2 
+ 2a ~ + 2a R 2 + R + 2a 2a 

17 N 17 N 

6 

t\ 
,~) 

J\ 

J 

17N a 
17 dis 

2 
Ia I 9 2 2 

=·~IC.,-1 ~--,+----~-,}. 
417 4 1 2 1 2 R 

a+--R a+·-R +· ...::It 
3 p 3 p 2 

17N -~
2

{ 3 + 6---;r-l. 
aN -4 R2 1 2 Rp 

/17/ 

dis 17 a+ 41!.' a+ 4R"+ 2' 

2 
NN laq_ql 36 36 9 

arm dis= 87 1 R~ 2a + 2(Rr;;)+2a*"d • /18/ 

aNN =·~- Jd:.(_...!__+ ~6 2 ] ' 
N dis 4 417 a + RV3 a+ 5RN /6 

no~CTaBJlf!R B 3TM COOTHOWeHHfl Ha~,o.eHHWe 3Ha4eHMfl napaMeTpoa, 
MMeeM 

17N 
4 a 17N . = 3,3 M6, 

dis 

NN 
a NNdis = JJ, 73 M6, 

17N = 0,31 M6, aNN = 1,19 Mfi, /19/ a 
17 dis N dis 
17N = 2,96 M6, a 
Ndis 

Ka K BM~HO, paccMaTpi1BaeMaf! MO,O.eJlb, BnOJll~e npHMeHI1Maf! ,O.Jlfl OnH
CaHI1R ynpyroro pacceRHI1R a,o.poHoB np11 He6onbWV1X nepe,o.a4ax, 

B ~aHHOM CJly4ae npMBOAI1T K pe3yJlbTaTaM, He 11Me~~MM HV14ero o6-
~ero C 3KCnepHMeHTaJ1bHWMM ~aHHWMM. 3TO MOmeT 6WTb o6ycJlOBJleHO 
rpy60CTb~ HCXOAHOro npi16JlM>KeHHR, a TaK>Ke TeM, 4TO CI1CTeMW KQ

H84HbiX BOJlHOBbiX cPYHK411~ He YAOBJleT80pR~T YCI10BV1RM nOJlHOTbl. 

nocKOJlbKY y4eCTb BTOpoe 06CTORTeJlbCTBO AOBOJlbHO 3aTPYAH11Tenb
HO, ecTeCTBeHHO H,O.TV1 no nyTH YCilOmHeHHR MO~e1111, HO npH 3TOM 
11

TepReTC.A
11 KPHTepH~ npasHnbHOCTH npH6nHmeHI-1R. O,o.HaKo CYtl\ecT

eyeT MeTOA nposepKH npaBHJlbHOCTV1 TOI-0 1-1111-1 HHOrO rlp116J1H)l(eHM.A, 
He CBR3aHHWA C YCJlOBMeM nOJlHOTW. 

6. YnPYfOE PACCERHHE AAPOHOB HA RaPAX 

PaccMoTpHM, K KaKHM cne,o.cTBMRM npHBOAHT npe,o.nonomeHHe o co
CTaBHO~ KBapKOBOA CTPYKType aAPOHOB B npHMeHeHMH K ynpyroMy 
a,o.poH-R~epHOMy pacceRHH~. 

liicxo.a.R H3 3AKoHanbHoro BblpameH!-lR P.IlR aMnJlHTYAbl ynpyroro 
pacce.AHHR: 

7 



ip 2 iqb 2 A 3 -+ 
:f (q)=--!...,f d be 11-<'l'i 'Pi 1 n n n (1-y(b-s.k+t. )x 

TTA 2 TT TT A i=1 j=l k"'1 J 1 

X !IJli qti >·, 
A TT 

/20/ 

BHAHO, 4TO Ailfl peWeHMR nOCTaBneHHOH 3aAa4H He06XOAHMO pacno
naraTb HH$OpMa~HeH 0 3aBHCHMOCTH RAepHOH BOilHOBOH $YHK4HH OT 
KOOPAHHaT KBapKOB /oT rjk ' j=1.2, .. ;,A; k=l,2,3 I' 8XOARlJ.IHX B 
COCTaB 8HYTPHRAepHhlX HYKilOHOB. nocKOJlbKy TaKaR MH$OpMa~Hfl 
B HaCTORlJ.Iee speMn OTCYTCTByeT, CAenaeM ynpolJ.Ia~lJ.Iee npeAnonome
HHe 0 TOM, 4TO CHCTeMW KBapKOB, npeACTaBJlfl~lJ.IHX BHYTPHRAePHWe 
HYKilOHW, 8 Te4eHMe BCero npo4ecca pacceRHHR OCTa~TCR B OCHOB 4 

HOM COCTORHHH, a K8apKH 113 pa3HhlX 8HYTPHRAePHhlX HYKilOHOB He 
11 nepeMeWHBa~TcR". To ecTb npeAnonomHM, 4To 

. ... ... 
q: lp 1T 2... iq b I lTf I 
JTTA(q) .. 27 { d be l-<riTT piA 

A 

n (1-y(b:s ... J·.7
1
,'?

2
))!1Jl. IJli >, 

j=t 1A 17 

/21/ 
.... .... .... ... I 2 3 ... ... ... 

y(b,sJ. ,r1 ,r2 )=<'PiN 1-·TI ll (1-y (b-s.a +rk))!'Pi >, 
k=l~'=·t 19 JL N 

rAe 'l'jA Y>Ke 3aBHCHT OT KOOPAHHaT HYI<JlOHOB. Tenepb, OCylJ.IeCT
Bflflfl nepexoA K onTH4ecKoMy npeAeny no MaccoaoMy 4Mcny RAPa A 
B swpameHHM /21/, HMeeM 

,cr ) ip1T 
JTTA(q "'-- { 

217 

X I 'Pi 1T > . 

2 iqb .. ... ... ... 2 
d be I1-<'Pi17 1 exp[-ofy(b,s, r

1
, r

2
)T A (s)d-- s]x 

/22/ 

3AeCb TA (s) - TaK Ha3bl8aeMaR $YHK4Mfl TOfllJ.IMHbl RAPa. ,[lanee, HC
nonb3Yr1 H38eCTHbte npa8Hna ycpeAHeHI1R 3KcnoHeHTbt 171: 

X ' 1 2 
<e >=exp(<x>+ 2(x-<x>~ +~.-. ), 

HeTPYAHO y6eAHTbCR, 4TO nep8WH 4neH PRAa 8 noKaaaTene 3Kcno
HeHTbt AaeT o6bt4Hoe r nay6epo8cKoe 8blpameHHe: 

' b ...... T d2 <x>:=·-,('yTTN( -s) A(s) s, 

YrrN =<'I' i11 I y(b-s, ;1,-;.2)1'PiTT>:, 

8 

II\ 
( ~ 
: ~~! 

L 

!•· 

·i 

\~Jl, 
I 

8 TO BpeMR KaK BTOpoA H nocneAY~lJ.IHH o6ycnosneHW COCTaBHOR 
CTPYKTYPOH HaneTa~lJ.Iero aAPOHa H C8R3aHW C HeynpyrHMH 3KpaHH
p08KaMH, nocKonbKY Y4HTbtBa~T B03MOmHOCTb nepexoAa HaneTa~lJ.Iero 

aApOHa 8 npOMemyT04HWe COCTORHHR, OTJli-14HWe OT OCHOBHOro. Ta
KHM o6pa30M, Ta HJlH HHaR MOAeilb aApOH-aAPOHHhlX B3aHMOAeHcisHR 
npaBOMepHa B TOM cny4ae, eCnH OHa OnHCWBaeT 3~~eKTW Heynpyr11X 
3KpaHHpOBOK B ynpyroM aAPOH-RAepHOM pacceRHMH. 

noKa>KeM 3TO Ha npHMepe OnRTb-TaKM aAAHTH8HOR KBapKOBOR 
MOAenH. 

B 3TOM cny4ae 

q: iprr 2 iqb a N ,-+ -> 
JTTA(q)=·- (dbe {1-<IJl. !exp[--

2
!U!.T (b-r)-

2TT ITT A 

. ... ... 
a N lPrr 2. iqb ... 

--S. ... T(b+r)]IIJl. >.,-~,{d-oe {1-<'P. !exp[-aNTT(b)-
2 ITT 2 TT ITT q 

-~(t 
2 

2 ... 
) T A (b)] I'P i rr > · 

0TC~Aa cneAyeT, 4TO 4neH, B03HHKa~lJ.IHH B nOKa3aTene 3KCnOHeHTbl 
nocne ycpeAHeHHR no ljl~ M OTBeTCTBeHHhlH 3a 3$~eKTW HeynpyrHX 
3KpaHMPOBOK: 

a2 
2 qN -+ 2 -+ ... 2 

<(x-<x>) >,. -4<'PiTT i[(r ) TA(b)-<'PiTTI(r ) x 

4 
... 2 RTT ... 2 

x TA(b)l 'PiTT >l-laqN I R
4 

(TA(b)], 
A 

-2/3 
y6wsaeT C POCTOM MaCCOBOro 411Cna RApa npHMepHO KaK A , 
a 3Ha4HT, H OTHOCHTeJlbHaR Beni14HHa nonpaBOK K nOilHWM H ynpy
rHM aApOH-RAepHhlM Ce4eHHRM AOnmHa y6wBaTb no TaKOMy me 3aKo-
HY HJlH, . MO)I(eT 6btTb, CI1IlbHee, nocKOJlbKY nony4eHHOe npeACKaaa
HHe He cornacyeTCR C HMe~lJ.IHMHCR 3KCnepHMeHTaJlbHWMH AaHHhlMH, 
B03MO)I(HhlR BhlXOA B 3TOH CHTYa4MM - y4eCTb MHOrOKBapKOBhle B3aHMO
AeHCT8Hfl. 

B aaKn~4eHHe xoTenocb 6w OTMeTHTb, 4TO ce4eHMR AH$paK4MI1 
aAPOHOB Ha HApax, KOTopwe HeTPYAHO onpeAenHTb, TaKme o6Hapy
)XHBa~T 60JlbWY~ 4YBCTBHTenbHOCTb K HCXOAHbiM npeAnOJlO)I(eHHRM 
0 CTPYKType aMnJlHTYAW ynpyroro aApOH-aApOHHOro pacceRHHR. 

R 6naroAapeH A.B.Tapacosy, 6.3.KonenHOBH4Y 11 B.B.YmHHCKOMY 
3a nilOAOTBOpHoe o6cymAeHHe 3aTpOHYTWX TeM. 

9 



JlV1TEPATYPA 

1. Harrington D.R., Pagnamenta A. Phys.Rev.Lett., 1967, 
vo1.18, p.1147; Wakaizumi S. Progr.Theor.Phys., 1978, 
vo1.60, No.4, p.l040; Kuleshov S.P., Mitryushkin V.K., 
Rashidov P.K. JINR, E2-81-50, Dubna, 1981. 

2. Azhgirey L.S. et al. JINR, E1-11206, Dubna, 1978. 
3. Bialas A. et al. Acta Physica Polonica, 1977, vol .88, 

No.lO, p.855. 
4. Wakaizumi S. et al. Phys.Lett., 1980, vol.70B, No.1, p.55. 
5. Kokkedee J.J., Van Hove L. Nuovo Cimento, 1966, vol.XLII, 

No.3, p.710. 
6. Bartenev V. et al. JINR, E1-8456, Dubna, 1974; Bartenev V. 

et al. JINR, El-9090, Dubna, 1975. 
7. Glauber R.J. Lectures in Theoretical Physics (eds. 

\ 

W.E.Brittin et al). lnterscience Publishers, Inc., New 
York, 1959, vol.1, p.315. 

~ ~ 

10 

PyKonHc~ nocTyn~na B ~3AaTenbCKHA OTAen 
25 ~eapanR 1982 roAa. 

; 
.t 

. ~ 

(f'· 

~~I 

{ ~ l 
,J, 

l' 
)::I 

0M6oo 3. P2-82-154 
IIpou;eccbi p;ncjlpaKIJ;HH H KBapKoBaH CTPYKTypa ap;poHOB 

PaccMaTpHBaeTCH B03MO~H?CTb OIIHCaHHH peaKIJ;HH p;ncjlpaKIJ;HOH
HOH ,LJ;IfCCOIJ;HaiJ;HH ap;pOHOB Ha HyKnOHax If Hp;pax B paMKaX 3HKOHanb
HOrO rrop;xop;a. IloKa3aHo, qTo ap;p;HTHBHaH KBapKOBaH MOp;enb, He 
yqlfThiBaiO~aH B03MO~HOCTH ,LJ;IfCCOIJ;HaiJ;HH KBapKa, rrpHBO,Ll;HT K Herrpa
BifnbHhlM 3HaqeHHHM ceqeHHH p;ncjlpaKIJ;Iflf If K ManhiM 3cjlcjleKTaM Heyrr
pyrHX 3KpaHHpOBOK B hA -paCCeHHiflf, Ha 3TOM OCHOBaHHif p;enaeTCH 
Bb!BO,LJ;, qTO rrpep;rronaraTb ,LJ;OMHHHpOBaHHe B rnayoepOBCKOM pHp;y 
qneHOB O,Ll;HOKpaTHOro pacceHHHH HerrpaBOMepHO, 

Pa6oTa Bh!IIOnHeHa B J1a6opaTopnn Hp;epHhiX rrpo6neM OID!l1. 

npenpHHT 06beAHHeHHOrO HHCTHTyTa RAePH~X HCcneAOBaHH~. Ay6Ha 1982 

Omboo Z. P2-82-154 
Diffraction Processes and Hadron Quark Structure 

Diffraction processes of hadrons on hadrons and hadrons 
on nuclei are considered in the framework of eikonal approach. 
It is shown that additive quark model which does not take into 
account quark dissociation gives wrqng values of diffractive 
cross sections and inelastic shadowing in hA scattering. 
A conclusion is drawn that the assumptions of dominating in 
the Glauber series of terms corresponding to single scattering 
of constituent is wrong. ' 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Preprint'of the Joint Institute for Nuclear Research. Dubna 1982 

IIepesop; O.C.BnHorpap;oBoH. 


