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XapaKTepH~e oco6eHHOCTH ynpyroro s~coKo3HepreTH4ecKoro 
pacce.RHHfl Ha Manble yrnbl onpeAenRIOTCR B OCHOBHOM B3aHMOAeikTBHeM 
Ha 6onbWHX npH4enbH~x paccToRHHRX. B 3To~ o6nacTM xopowo pa3sM
T~e MeTOA~ KBaHTOBO~ XpOMOAMHaMMKM He MOryT 6~Tb npMMeHeH~. 
no3TOMy 6onbWOe pa3BMTMe nony4MnM pa3nM4Hble AMHaMM4eCKMe MOAenM 
B3aMMOAe~CTBM.R 3neMeHTapH~X 4aCTM4/l/, rAe, KaK npaBMno, onpe
Aen.ReTC.R 6opHOBCKM~ 4neH aMnnMTYA~ pacce.RHMR. HaM6onee nocne
AOBaTenhHO BOCCTaHOBneHMe nonHO~ aMnnMTYA~ pacce.RHMR MO>KeT 6~Tb 
npOM3BeAeHO B paMKaX KBa3MilOTeH4ManbHOrO llOAXOAa noryHOBa
Tasxem1A3e 121 • 

0TMeTMM, 4TO 6onbWMHCTBO MOAene~ BCTpe4aeTC.R CO 3Ha4MTenbH~
MM TPYAHOCTRMM npM paCCMOTpeHMM B~COK03HepreTM4eCKOrO pacceRHMR 
OAHOBpeMeHHO B o6nacTM Man~x M 6onbWMX nepeAa4 MMilynbca. Cy
~eCTBeHH~~ nporpecc 3AeCb 6~n AOCTMrHyT B MOAenM, Y4MT~BaiO~eA 
3$$eKTbl Me30HHOH 11wy6bl 11 aAPOHa 131 . B paMKax MOAenM, 6e3 y4eTa 
CllMHa B3aMMOAeACTBYIO~MX 4aCTM4, 6~n B~4MCneH BKnaA o6naCTM 6onb
WMX paccTO.RHMA s aMnnMTYAY pacceRHMR. Ksa3MnoTeH4Man, nocTpoeH
H~A c y4eToM 3Toro BKnaAa, KonM4eCTBeHHo nepeAaeT see oco6eHHoc
TM noBeAeHM.R AM$$epeH4ManbH~X Ce4eHMH B WMPOKOH o6naCTM nepeAaH
HOrO MMnynbca. ~anbHe~wee pa3BMTMe MOAenM Ha cny4aH B3aMMOAeA
CTBMR 4aCTM4 CO CllMHOM 6~no CAenaHO B 141 • B HaCTOR~eH pa6oTe 
llOKa3aHO, 4TO B~4MCneHHa.R B MOAenM 3HKOHanbHaR ~a3a npM 60nbWMX 
npM4enbH~X paCCTORHMRX ll03BOnReT npaBMnbHO nepeAaTb CBOHCTBa 
Me30H-HyKnOHHOrO M HyKnOH-HyKnOHHOrO pacceRHMR Ha Manwe yrnw npM 
B~COKMX 3HeprMRX. 

KopoTKo ocTaHOBMMCR Ha pe3ynbTaTax, nony4aeMwx s MOAenM 
An.R cny4aR HyKnoH-HYKnoHHoro pacceRHM.R. C4MTaeM, 4TO HyKnoH co
cToMT M3 4eHTpanbHOH 4aCTM, rAe COCpeAOT04eH~ saneHTHWe KBapKM, 
M OKpymaiO~eH ee Me30HHOH 11Wy6bl 11

, 8 KOTopoi1 6yAeM paccMaTpMBaTb 
TOnbKO TT-Me30HHYIO COCTaBn.RIO~yiO. Y4MTWBa.R npOCTeHWMe AMarpaM-

IQ I ~ v 

MW u, nony4MM, 4TO BKnaA B3aMMOAeMCTBMR 4eHTpanbHOM 4aCTM OAHOrO 
aAPOHa C Me30HOM 11wy6bl 11 APYroro B aMnm1TYAY pacce.RHM.R MO>KeT 6b1Tb 
3allMCaH B BHAe: 

2 ' 2 2 2 2 Tn (s,t) = ____£__ [d qM N(s, t)¢[(k-q) ,q l¢[(p-q), q] x 
(277 )4 7T /1/ 
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r,qe Jl 11 m.- MaCCbl ni10Ha 11 HYKilOHa COOTBeTCTBeHHO, 

s' =(k+k'-q) 2 , 

~- sepW11HHaR ~YHK~I1R Me3oH-HYKilOHHOrO pacceRHI1R, KOTOpaR, KaK 
npe,qnOilaraeTCR, nponop~I10HailbHa 3JleKTpl14eCKOMY ~OPM~aKTOpy 
npoToHa, Bbl611paeMOMY a cTa~t,qapTHOH ,q11nOilbHOH ~opMe, M11k(s ', t) -
peJlRT11BI1CTCKI1 11HBapl1aHTHaR aMnili1Ty,Qa Me3o~-HYKilOHHOrD pacceRHI1R, 

11MeiO~aR' B11A: 

M11N [s', t) = U(-;-p){: v 7 A(s', t) + ( p;k - q) B(s', q] u(-'k), 
I 

a,qecb A 11 B- cKailRPHbte <1>YHK~1111, cna6o aas11cR~11e OT s". 
~HTerpaJlbl /1/ MOrYT 6b1Tb Bbi411CJleHbl. np11 3TOM aMnili1Ty,Qa, co

,qep!Ka~aR BKilaA 06JlaCTI1 6ohbWI1X paCCTORH11H, o6ycilOBJleHHbiH Me30H
HbiM o6naKoM, npe,qcTaBI1Ma a cne,qy10~eM a11,qe: 

'l\1 (s, t) = U(-p)UcP) I a 0 (s, t) + b 0 (s, t) · [n(-f) ®I+ l®n(f)] + 
" ... ,.. ... ... _.. 

+ d 0 (s, t) · n (.--f)® n(f)l U(k)U(-k), 
/2/ 

... ... ... 
~ ......... e ... P+k 
n(£) =Yo -y!11; f = 2--

11 CO,QeplKI1T aHOMaJlbHbU~ 4JleHbl, KOTOpble npi1BO,QRT K Cni1HOBbiM 3~
~eKTaM, cna6o 113MeHRIO~I1MCR c pocToM 3Hepr1111 141• O,qHaKo o~eHKa 
BKJla,qa 3TI1X 4J1eHOB B A11~~epeH~I1aJlbHble Ce4eHI1R B 06JlaCTRX A11~
paK~I10HHOro M11HI1MyMa 11 BTOpOrO MaKCI1MyMa nOKa3b1BaeT, 4TO np11 
3Hepri1RX nopR,QKa HeCKOJlbKI1X TbiCR4 r3B 11X BKJla,QOM, no BCeH B11AI1-
MOCTI1, MOIKHO npeHe6pe4b, 

B 3TOM cny4ae cn11HOBble 3~~eKTbl oKa3biBaiOTCR tTeneHHbiM o6pa3oM 
no,qasneHbl, 11 AilR aMnili1TYJlbl pacceRHI1R 6e3 nepeaopoTa cn11Ha, ,qatQ
~e.:i OCHOBHOH BKJla,Q B A11~~epeH~11ailbHble C~4eHI1R, cnpaBe,QJli1BO CTaH
,qapTHOe 3HKOHaJlbHOe npe,QCTaBJleHI1e: 

T(s, t) = i fpdp J
0 

{p ~) ( 1- e -x(p, s) ), /3/ 

r,qe 3HKoHailbHaR ~a3a x(p, s) 
~eHTpailbHbiX o6nacTe.:i, TaK 11 

co,qep!KI1T KaK BKJlaA B3ai1MO,QeHCTBI1R 
BKJla,q 3~~eKTOB Me30HHOH 11wy6bt 11 

x(s,p) = h 1x 11
(s,p)+ h 2~ 0 (s,p) = h(Xo(s,p). /4/ 

x (s, p) MO!KeT 6btTb Henocpe,qcTaeHHO nony4eHa c noMO~biO npeo6pa-
3oJlaHI1R ~ypbe-EiecceJlR Bbi411CJlReMOH B MOAeJ111 aMnili1TYAbl /1/. 

TaK KaK np11 aHaill13e 3Kcnepi1MeHTailbHbiX ,qaHHbiX noilb30BaTbCR no
ny4aeMo.:1 rpOM03,QKOH ~OPMYilOH He4eJlecoo6pa3HO, annpOKCI1MI1pyeM Bbi-
411CileHHYIO a MO,qe1111 x n (s, p) 6onee npocTbiM BbtpalKeH11eM. B 

137 
6btilO 

noKa3aHo, 4TO np11 60JlbWI1X np11~eJ1bHbiX napaMeTpax Xn (s, p) 11MeeT 
3KCnoHeH~I1aJlbHYIO ~OPMY C HeKOTOpo.:i 3~~eKT11BHOH Macco.:i, paaHO~ 

2 

·I 

I If 
••• I 

Ha paCCTORHI1RX nopR,QKa pa3Mepa ij!APOHa- 0,6 r3B 11 CTpeMR~eikR 
np11 yaeJll14eHI111 ·nPI1tleilbHaro .. ·napaMeTpa K 21l11 • 

B pe3Yilbl'aTe Ha1!160!lee YAOBJleTBOPI1TeJlbHO~ OKa3ailaCb napaM~T
pl13a~I1R :. 

4 2 2 ' -,m(s) [ya2 ( s) +p2 - a(s)1 _ 2/l p 
x 0 (s,p)=C 1 ya(s)+p -e '+f

2
.e "./5/ 

LlacTb' 3HKOHa"Ilb HOH $a3bl, COOTBeTCTBYIO~eei B3ai1MO,qeeiCTBI110 ~eHT-
pailbHbiX 4acTe~ a,qpo'HOI3, ~mpeAei111M a Ei11,qe: · 

X (s,'P'} = eT"Il•(s)·y b2(s)+p2 
11 /6/ 

KaK 6blno noKa3aHo a pa6oTax /G,e/1 a o6nacTI1 3Hepri1Ci ISR 3Hep
reTI14ecKaR 3aBI1C11MOCTb A11~~epeH411ailbHbiX Ce4eHI1Ci COOTBeTCTByeT 
rl1noTe3e reoMeTPI14ecKoro CKeAI111Hra 171 , 4Tq oTpa!KaeTcR s cne,q~IO
~eei 3aBI1C11MOCTI1 OT 3Heprl111 napaMeTpOB 3CiKO~ailbHOCi ~a3bl: 

ll(s) = lloiK~s); m(s) = m
0
/K(s); 

b(s)=bo·K(s); a(s)=ao··i<(s); 

K(s) = (1 +a (Ins- i .!!..)) 'k 
' 2 

171 

. !51 / 
C KO.HCTaHTOHa =0,'075 . 

3Aecb AilR onpe,qeneHI1R se~ecTaeH~oei 4aCTI1 aMnili1TYAbl pacceRHI1R 
11CnOilb30BaHbl JlOKailbH~e ,(111CnepCI10HHble COOTHOWeHI1R /8/. . 

nony~aeMaR 3HepreTI14eCKaR 3aBI1CI1MOCtb 3HKOHailbHOH ~a3bl /5/ 
AOCTaT04Ho T04HO aocnpoi13BOA11T 3aBI1CI1MOCTb OT 3~eprl111.x 0 (s,p), 
Bbi411CI1ReMyiO 113 /1/ B o6naCTI1 3Hepr11H ISR. napaMeTpbl Xn(s,p} on
pe,qenRIOTCR 113 cpa~HeHI1R Bblpa!KeHI1R /5/ C paCC411TaHH00 B MO,Qe1111 
3HKOHailbHOH ~a3oei B o6naCTI1 3Ha4eHI1H npl1~eilbHOrO napaMeTpa OT 0 
AO 16 r3B- 1

• np~ Cile,Qy10~11X 3Ha4eHI1RX napaMeTpOB OTKilOHeHI1R He 
npeBbiWaiOT HeCKOilbKI1X np04eHTPOB np11 BCeX 3Ha4eHI1RX p /pi1C,1/: 

' 'A 
f 1 ='/Q,172.-!:o,oo5; r3B 2

: r2 =·0,011.-!:0,001, 

m0 =/1 , 23 .-!:0, 025/ r3B; a0 =/8, 95.-!:0, 19/ r3B -l • 

Hcxo,qR 113 cnpase,qni1BOCTI1 rl1nOTe3bl reoMeTpl14ecKoro cKeHI111Hra, 
3HKOHailbHYIO ~a3y B 1/ ys 4IleHe aMni111TYAbl pacceRHI1R onpe,qel!I1M 
B B11Ae 

· (iA - B) x ~ (s. p) = -----x 
1. v s vs. o !8! 

a KOHCTaHTY h 1 B /4/ Bb15epeM B ~OpMe 
' 

h 1 = h'l· (1 + ,B(lns- i ~)). 

' 3 



1o0 .X~ t.~'p) .. ______:.____:;_,:..----<---'--

PHc,l. ITepH~epH~ecKaH ~acTb 
3HKOHanbHOH ~a3hl rtpOTOH~npo
TOHHOI'O pacceHHHH )( hp (s, p) 
/••' /, Bh~HcneHHaH B MOAenH 
npH rs =52,8 fsB, --- .
arlnpokCHMatiHH no ~opMyrie /5/. 10-1 

10-i. 
-...1.::.-

D 3 e g 

.P (r3a-1) 

1~ 1s 

KoHCTaHTa ~ dnPeAenBefcR Taki1M 
ODp<;'qOM, 4T06bl nOJ1HBB 3HKO.ABJ1b-· 
HaR $a3a np11 HynesoM nplil~enbHOM 
heipaMeTpe 6biJ1a npHQJII-131-lTeJibHO 
nocfORHHcl B 06J1aCT1-! 3Hepf"l1~ 
tM. Ko3<txliHI.(I-1eHTbl A J;i 13 onpeAe
Jiel-llll s /9/ nlm aHanlii3E! 3Kchepw 
Mel-tt a.rib Hbl>t ,r:ta 1-ll-lblx no no.r'IHbiM 
ce4el-ll.-lRM npoTol-l-JipotoHHord 11 
ri~OTOH-~HTHnJ)OTOHH~r6 pacteR
HHB: 

A =11 ,7; B =22,5. 
B 3TOM cny4ae ~ oK~s~saeTcR 
pasl-ioti 0,033. 

Ha oC:Hose BblpameHHR 141 AMI 
3~KOHBrlbHOH $a3bl n~ose~eM at-11-

J1113 nbnHoro Ha6opa 3KcnepHMeHTBJ1bHbiX AAHHbiX no A~$$epeH~HaJ1bHbiM 
ce'-leHiiiRM pp .. pacceBHI'IR np11 Vs>i 9 f3B; pal-l~e Htho.rlbsosai-!Hoh:> 1-1at-i11 

' B /lO/, rlpJ4 3TOM Mbl Y4HTbiBaeM -BkJlaA HeynpyrHX 3$$eKTOB C hy4KaMI1 
4a'CTHll B iiP.OMeiKyTo'4'!ib1X co'cTORHi:!BX, onpeAeJ1ileMbiH CB060AHblM napa
MeTpOM y 

161
• B pe3yJ1bTate non¥4aeM f'J'pJ)I $HKcl1pbBaHHO~ '¢'opMe 

)( n~P, s) 11 rlRTH CB060AHblX napa'Mei-pax 

h~ =4,15~0,b31 h2 =0,~~~0,02; 
IL 0 =i1.,19+0,041 f3B; b0 -;;/O,B3tb,011 f3B- 1 

- y =0' 1'94~0' 00~'> -
KOJ1H4eCTBeHI'Ioe on11cal-lllle AaHHbJX pp "'"pacceRHHR I x2fx2 "'1 , 15/ I eM.. 
p11c:. 2'/. OT'MeT'IiiM·, •.no n'PI-1MepHo fakoe >Ke 'Ko.r'u-14ecT'8eHH'oe OJi1-1caJ-\vre 
,qaHHbiX /x2/X_ 2 =1 ,23/ '6bJJ10 ,q'octHrl-fyto B ItO/ np11 ceMH CB'o'60AHblX 
napaMeTpax. 

Eie3 'l-13MeHeH!-1R napaMeTpOB, C riOMOI!lbiO S-> b KPOCCHHra MO>KeT 
6blh. nony4eHa aMnJJHTYAa PP -'pacceffi.fHR, Kd'r'o'paB TBK >l<e' KaK 
11 B /lO/ xopdwo onHCbiBaef AB,HHble no r'lpOTOH-aHTiilnpoTOHHOMY 'pac
ceRH'l-110 'npYI p L 2: 50 f3·~, 

B cny4ae m1oH.:.HyKnoWHor'o pacceHAHR 4a'cTb 3HKOHaJ1bHo~ <!>a3bl, 
o6ycnoeiJieHHaf1 Me3oH'Hol7! '•'wy'~ot:111 HYKnoHa, c y4eToM ¢oM¢a'l<'r'opa 
npoTOHa' Oblna Bbi4MCJ1eHa 8 /'4/. nos'rop.AH Te >Ke 'paCCY>KAeHI'lR' 4TO 
11 AJlH HYKJlQH-Hyl<iuiHHOro pacceRHI-1H', nerf<o .fioKa3BTb' '4TO Bbf411CJ1eH
HaB a AHHaMH4ect<o171 MOAehH $a3a Mo>i<eT 6bJTb c T04HOCTb'JO AO HecKonb
KHX rlPOI.IefiTOB /pHc.3/ npeACTiii3HMa 8 AOCTaT04HO npOCTOM BHAe: 

4 

11,:; 

J' 
! ~ 
j 

H• ,, . 
•• 

I I? 
,,j, 

t:jf 

~} 

1021,o, Pp-pp J102 

~IM6jr3B2 l ~ >IS -19.4raB 
102L _ / . · J101 

m1 

100 

0~ 0,2 Oj 
I 

0;4 

1010 

2 4 6- 8 10 12 11. 
ltl(f"~B 2 ) 

PHc,. 2, mt~epean;wanbHbie ceqeHHH npoToa:..npoToHlfbro 
ynpy!'OI'O pacce~HHH hpH l>L::': ~00 f::~B npH MaJibiX H oonbmHX 
nepeAaqAx HMnynbca, 

x;P (p) =f{(l+p2/a'2)e -{lya~+P'P. +i'' e-"Z//.nP 
~ 191 

COOTBeTCTBeHHO Allfl 1'loffHoi:1 3H'KOHallbHOH ¢a3bl 6yAeM H'MeTb cneAyJO

I!lee BbJpa»<eHHe: 

x"P (p) = b e-mvb-2+p2 + h x"P 
1 2 n /10/ 

143 -a'Hanl-13a 3KcnepHMeHTaJlbHbiX A-aHHJ:llx no nProH-npoTOHHOMY pa·cceH
HHIO np\1 3HeprHBX lJ L =200 t3£l M 8 nepeABHHOM HMnY.II'IbCe 
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Pnc.3. ITepn~epn~ecKaH ~aCTb 
3HKOHMbHOH ¢la3bl ITHOH-rrpOTOHHOrO 
pacceHHHR ·x ~P (p) I • • • I -
BbJqHCJleHHa.H B MO,D;eJJH, 
annpOKCHMa~H.fl ITO ~9pMyne 191. 

0; 02 < I t I < 1, 75 onpeAenReTcR 
- -4 cso60AHb;x ·napaMeTpa. Ha~-tny4-

wee on~-tcaH~-te 195 3KcnepHM~~Tanb
HbiX T04eK (x2fX2 =1 ,0~/ nony4e
HO npH 
h1 =17,06+2,04; 
h2 =1 ,51,+0,05; . 
rn =1, 154+0, 028 /r3B/; 

- -1·' b. =3, 11 +0, 11 /r3B I. 
MoAeJlb np~-tBOAHT K Han~-t4HIO AH$
paK~HOHHoro MHHHAyMa 8 Me3dH
HYKJlOHHOM pacceRHH!-1 8 o6na.CTH 

' 2 It!- 3,5 - JJ,2 r3B /eM. p~-tc.4/. 
TaKHM o6pa3oM·, .f'!OJly4eHHaR 

s Mo,4en~-t 3HKoHaJlb Ha.A ¢'aaa·, ¢'opMa 
KOTOpOH npH fiOJlbWHX 3Ha4eHHRX 

• -

3 4 
ltl (r382

) 
5 

Pnc.4. ~H~epeH~HMbHoe ceqeHHe ynpyroro nnoH-npo1·0HHoro 
pacce.HHH.fl ITPH pL =200 f3B B illHpOKOH 06JlaCTH rrepe,o;aqH 
HMITYITbCa. 

6. 

t 
..... 

' ,. 
'i 

~r-
·~ 

<I 

np~-t~eJlbHOrO napaMeTp~ noJlHOCTbiO onpeAeJlReTCR 3¢¢eKTaMH Me30HHOH 
11Wy6bl11 aAPOHa', KOJ1H4eCTBeHHO socnpo~-t3BOAIAT see oco6eHHOCfiA ynpy
roro pacceRHHR pa3JlH4HbtX aAPOHHbiX peaK~IAH a o6nacTH MaJlbiX yrnos 

<.' I • \• 

,pacceRHHR. 
OTMeTIAM, 4TO paAHYC ~et:tTpanbHOH 4aCTH, .rAe cocpeAOT04eHbl 

BaJleHTHble KBapKH, OKa3biBaeTCR AJlR npOTOH-npOTOHHOrO pacceRHIAR 
paBHbiM 0,48 ¢'M., a AJlR niAoH-HYKJlOHHoro pacceRHIAR - 0,6 ¢'M. 

B 3aKJ1104eHIAe aeTopbl Bblpa>KaiOT rny6oKyiO .6naroAaPHOCTb 
C.n.Kynewoey, B.A.MaTsee~y, B~A.Me~yPRKoey, A.H.TaexeJ11AA3e 
3a BHHMaHHe K pafioT_e lA ~eHHble 3aMe4aHHR • 
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HET JIM HPOBEJIOB B BAWER BHBJIHOTEKE? 

, 8bl MOllteTe OOJIY'IMTb no OO'ITe nepe'IMCJieHHble HMllte KHMrM, 

ecJIH OHM He 6b1JIH 38K838Hhl paHee. 

A13-11 182 

A17-11490 

~-11574 

A3-l1787 

A13-11807 

A1,2-12036 

A1,2-12450 

All -80-1 3 

A4-80-271 

114-80-385 
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H3DaTenbCKHA OTnen 06beDHHe HHoro HHC rHTYTa RD eP HbiX HCCnenosa HHA 

ronOCKOKOB C.B •• CenorHH O.B., TennRKOB B.r. P2-82-827 
PacceRHHe 4aCTH~ BWCOKHX 3HeprH~ Ha Manwe yrnw B AMHaMM4eCK~ MQAenM 
B3aHMOAe~CTBMR RAPOHOB 

noKa3aHO, 4TO y4eT BW4HCneHHO~ B AHHaMM4eCKOA MOAenM 3AKOHanbHOH ~aaw , 
onpeAenReMO~ 3CM!eKTaMM Me30HHO~ 11Wy0w11 aAPOHa, noaaonlleT KonM4eCTBeHHO 
BOCnpOH3BeCTM ace OCHOBHWe CBOHCTBa BWCOK03HepreTM4eCKOrO Me30H-HYKnOHHOrO 
M HYKnOH-HyKnoHHOrO pacceRHMR Ha Manwe yrnw, 

Pa6oTa awnonHeHa a na6opaTopMH TeopeTM4eCKO~ ~MaMKM OKAM • 

C~eHMe D6~MHeHHOrO MHCTMTYT8 RA8PHWX MCCneAOBaHMH, ~H8 1982 

Goloskokov S.V., Seljugin O.V., Tepliakov V. G. P2-82-827 
High Energy Scattering at Small Angles in Dynamical Hodel of Hadron 
Interactions 

It is shown that the eikonal phase calculated in the dynamical meson 
"cloud" model permits us to reproduce quantitatively all properties of 
meson-nucleon and nucleon-nucleon elastic scattering at small angles. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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