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Ynpyroe aAPOH-aAPOHHOe pacceRH~e a o6nacT~ Man~x yrnoa 
~rpaeT Ba*HY~ ponb B nOH~MaH~~ KapT~H~ C~nbH~X B3a~MOAeHCT
B~H np~ a~coK~x 3Hepr~Rx. B 6onbW~HCTBe MOAeneH AnR ynpyroro 
aApOH-aAPOHHOrO pacceRH~R ~CnOnb3yeTCR 3HKOHanbHOe npeACTaa
neH~e AnR aMnn~TYA~ pacceRH~R, KOTOpoe MO*eT 6~Tb nony4eHO 
B paMKaX KBa3~noTeH~~anbHOro nOAXOAa noryHoaa-Taaxen~A3e 111 

Ha ocHoae r~noTe3~ o rnaAKOCT~ noKanbHoro Kaa3~noTeH~~ana 121 • 
Cne~~$~Ka noaeAeH~R A~$$epeH~~anbH~x ce4eH~H a o6nacTRx 

Man~x ~ 6onbw~x nepeAa4 ~Mnynbca oKa3~aaeTcR o4eHb KP~T~4HOH 
AnR a~opa MOAen~, on~c~aa~~eH CTPYKTYPY aAPOHa ~ BKnaA pa3-
n~4H~X MeXaH~3MOB B nonHOe B3a~MOAeHCTB~e aAPOHOB np~ B~COK~X 
3Hepr~Rx. B pe3ynbTaTe a HaCTOR~ee apeMR, HeCMOTPR Ha cy~ecT
aeHH~H npo~3aon a a~6ope B~Aa 3HKOHana ~ 6onbwoe Kon~4eCTBO 
cao60AH~x napaMeTpoa, He YAanocb nony4~Tb AOCTaT04HO nonHOH 
KOn~4eCTBeHHOH KapT~H~ On~caH~R aApOH-aAPOHHOro pacceRH~R 
a w~poKOH o6nacT~ nepeAa4 ~Mnynbca c y4eTOM acero ~Me~u1erocR 
3Kcnep~MeHTanbHOro MaTep~ana 18,41. 

0TMeT~M, 4TO nony4eHH~e HOB~e 3KCnep~MeHTanbH~e AaHH~e 
no ynpyroMy ,± p -pacceRH~~ l5l ~ pp -pacceRH~~ 18,11 npeAo
cTaanR~T B03MO*HOCTb AnR npoaepK~ npeACKa3aH~H pa3n~4H~X Mo
Aene~ pacceRHHR aApoHoa npH a~cuK~A ~H~~~~HA· 

Ba*H~M np~ 3TOM RBnReTCR aonpoc o pon~ cn~Hoa~x 3$$eKTOB 
np~ B~COKHX 3Hepr~RX B o6nacT~ 3a BTOP~M A~$paK~~OHH~M MaK
C~MyMOM. B pa3n~4H~x MOAenRx ~cnonb3y~TCR npeAnono*eH~R o 
TOM, 4TO cn~HOB~e 3$$eKT~ MOryT He B~M~paTb C pOCTOM 3Hep
r~~ 18•91 , a~~paTb MeAneHHO I norap~$M~4eCK~/ 1 10< n~6o a~M~paTb 
CTeneHH~M o6pa30M 1111. 0AHaKO B pa6oTel12l noKa3aHO, 4TO npeA
nono*eH~e 0 CnpaBeAnHBOCT~ 3HKOHanbHOrO npeACTaaneH~R AnR 
aMnnHTYA~ pacceRH~R np~BOA~T K 6~CTpOMy naAeH~~ BKnaAa 
cn~H08~X 3$$eKT08 8 A~$$epeH~~anbH~e ce4eH~R. 

B C8ft3~ c 3T~M 8 HaCTOft~e~ pa6oTe paccMOTpeHa 6eccn~HoaaR 
MOAenb ynpyroro aApoH-aApOHHOrO pacceRH~R, n03BOnR~aR KOn~-
4eCT8eHHO on~caTb ace ~Me~ut~ecR 3Kcnep~MeHTanbH~e AaHH~e no 
ynpyroMy npoToH-npoTOHHOMY pacceRH~~ np~ PL > 200 /r3B/c/ ~ 
a o6nacT~ nepeAa4 ~Mnynbca 0 <it! <15 /r3B!' a TaK*e nony-
4~Tb npeACKa3aH~R AnR pP ~ rr f p ynpyroro pac~eRH~R B w~pOKOH 
o6nacT~ nepeAa4 ~Mnynbca. 

PaccMoTp~M npo~ecc a~coKo3HepreT~4ecKoro pacceRH~R ABYX 
4aCT~~ paBHOH MaCC~ B paMKaX KBa3~noTeH~~anbHOrO nOAXOAa 
noryHoaa-Taaxen~A3e. YpaBHeH~e AnR aMnn~TYA~ pacceRH~R 3an~
weM a o~eM B~Ae: 
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T(s,p,k)=V(s,p,k)+(dqV(s,p,q) T(s,q,k), /1/ 

E 2 (v-~-i0 
rAe E(ii) = 2 v m 2 + q2 ; E ._ ys = E ('P) = E(k) ' - r.JOnHaR 3Hep-

ri1R 8 CI1CTeM~ LleHTpa Mace; m = m 1 .. m 2 - Macca CTai1KI18atO~eHCR 

4aCTI11..1bl; A (s, V - HeKOTOpaR MaTPI11..1a, <!>OpMa 11 paHr, KOTOpOH 
3a811CRT OT COI1Ha 83ai1MOAeHCT8yi0~11X 4aCTI1LI· 

~1cnOilb3YR MeTOA, pa3811TbiH 8 1181, MOlKHO OOKa3aTb, 4TO AfiR 
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V (s,p,k) .. g(s) (dxp(s,x, f = 
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rna8Hb1H 4IleH aMOilHTYAbl pacceAHI1R Ha Manwe yrilbl MOlKeT 6b1Tb 
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rAe V (p, z 1 , t) - ~ypbe-o6paa KBa311nOTeHLII1ana /2/. 
B cny4ae pacceRHI1R Ha npoToHe 8b1Aei111M 113 11Hsapl1aHTHbiX 

aMOI111TYA 4aCTb, He COAeplKa~IO nceBAOBeKTOPHbiX H nce8AOCKaJ1Rp
HbiX o6MeH08 8 t-KaHane. TorAa K8a31100TeHI..II1an MolKeT 6b1Tb aa
OI1CaH 8 BI1Ae 

v PP (s,;: i) = A(s, ;>+ B(s, r) (n 1 <- t >+n 2 (f))+D(s, ;)11 1 <- On 2 < l> . 
... ... ... ... /4/ 

n(t)=y0 -yt/ltl, 

... 
3AeCb MaTPI11..1bl n 1 11 n 2 CBR3aHbl C nep8b1M 11 8TOpbiM HYKilOHOM COOT-
8eTCT8eHHO. 

8 pe3yi1bTaTe HeCilOlKHbiX, HO rpOM03AK11X Bb1411CI1eHHH MOryT 6b1Tb 
nony4eHbl cneAY10~11e awpalKeHI1R AI1R cn11panbHbiX aMnnHTYA npoToH
npoTOHHOro pacceRHI1R Ha Mailble yrilbl OpH 8b1COKHX 3HeprHRX! 
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"8 

~ !~ +- (s,t) = i/(2~r) 3 6./p . 
..,_t_ r

0
(D(s,f')) ; 

178 
-+ ... 

t 1(D(s,r), B(s,r)); 

~++,-- (s,t) =-~+-,-+(s,t)=1/18~r 3 &2 /p 2 t2 (D(s,t},B(s,r),A{s,r)). 

/5/ 

0TMeTI1M, 4TO 3HKOHailbHble npeACTa8JleHI1R AfiR aMOI111TYA HyK
IlOH-HYKilOHHOrO pacceRHI1R/ 14/ cnpa8eAfiH8bl TOilbKO 8 CI1y4ae 
8biOOI1HeHI1R onpeAeileHHOrO orpaHI14eHI1~ Ha XapaKTep 3HepreTI1-
4eCKoH 3a8HCI1MOCTI1 K8a3HOOTeH1..111aJla V:/1S/: 

... ... 
V pp (E ', r) =s coost , 

11 COOT8eTCTBeHHO TaK11X lKe orpaH114eHI1H AfiR K8a31100TeHI..II1ai10B, 

8XOAR~HX 8 /4,5/. 
Ha /5/ BHAHO, 4TO MaKCHMailbHO AOnycTHMbiH poeT K8a311noTeH1..1Ha

Il08 npHBOAHT K nOCTORHHbiM OOilHbiM Ce4eHHRM, KOTOpble fiYAYT 
I10rapi1~MI14eCKH 803paCTaTb npH IlOrapi1<!>MI14eCKOM pOCTe 3~eKTH8-

HOrO paAHYCa B3aHMOAeHCTBHR. npH 3TOM 8KilaA aMnilHTYA C nepe8o
poTOM cnHHa a AH~epeHI..I11ailbHble ce4eHHR 8 ofinacnt 6./p << 1 na

AaeT CTeneHHbiM o6pa30M C POCTOM 3Hepri1H. 
TaKHM o6pa3oM, 6yAeM paccMaTpH8aTb cKanRpHytO MOAeilb 8blco

K03HepreTH4ecKoro a3ai1MOAeHCTBHR aAPOHOB, npeAilOlKeHHYIO HaMH 
B pafioTaX/1&,18/, H paCWHpHM ee npHMeHeHI1R AO MHHHMailbHO 

B03MOlKHWX 3HeprHH, np11 KOTOpbiX Mbl MOlKeM e~e He Y411Tb1BaTb 
BKilaAa aMOilHTYA C nepesopOTOM COHHa no Kpa~HeH Mepe 8 o6nac

TH Manwx nepeAa4 HMnynbca. 
HOAeilb OCHOBaHa Ha npeAOOilOlKeHHH 0 Hai1H4HH y HYKilOHa l..leH

TpailbHOH 4aCTH,B KOTOPOH COcpeAOT04eHbl saneHTHble KsapKH, 11 Me-
30HHOH 11Wy6bi11 ,B nep&OM npH6I1HlKeHHK COCTOR~eH TOilbKO 113 lr-Meao

HOB.0AHH H3 aapHaHTOB TaKOH MOAeilH fibiil paHee paCCMOTpeH 8/91, 

Y4HTWBaR AHarpaMMW npocTeHwero BHAa, nony4HM, 4TO sKnaA 
OOJlaCTH "Me30HHOH wyuw" II CIMIIIlHTYAY IIIJUIUH-IIIJVIUHHVIV IJa.:.. 

CeAHHR MOlKeT fiWTb 3aOHCaH 8 BHAe 

2 d4q ~"P(s', ') 
T.,r • _I_ f ---;;--::-----=--~----:---::---

c (21r) 4 (q 2 - M:+ 1t)((t-q) 2 -m! + if)((p-q) 2 -m~ +if) ' /6/ 

s'- (p'+ P- q) 2 • 

C4HTaA, 4TO aMOilHTYAW pacceAHHR l..leHTpanbHWX 4acTeH aApoHoa 
APYr Ha Apyre HMeiOT raycCOBCKHH BI1A, MOlKHO noKa3aTb, 4TO 
BKilaA aMnilHTYAW /6/ B 3HKOHailbHYIO ~a3y 6yAeT paaeH 

(p) c 
1

1 (1-x) A- f... dy -p
2 

/4(,p+:V) -er/3(z) 
X 1 •- 2 

0 
x-..... e e . K0(2{3(x)y) 

0 (B,.p + y) , 

171 
1 r.J!. 2 2 

f3(x) • -;'! I.IIIP·(l- a) + m"' x] . 
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Hcnonb3YA MeTOA nepeeana, nony4~M, 4TO ~HTerpan /7/ np~ 
6onbW~X np~~enbH~X paCCTOAH~AX ~MeeT B~A 

2 M~ 1 
1 -2py m" +7!f -;r 

x(p)- -e lll11 P -e-ll 94J¢ P 
p3 

/8/ 

4~cneHH~e Bbi4~CneH~A noKa3~BaiOT, 4TO 3<t><l>eKT~BHaA Macca 
ll~4J4J.-0,6 f3B Ha paccTOAH~~ nopAAKa pa3Mepa aApOHa ~ naAaeT 
C pOCTOM 3Hepr~~ CTanK~BaiO~~XCA 4aCT~~. 

nonHaA 3~KOHanbHaA ~a3a, nony4eHHaA e MOAen~, xopowo an
npoKC~M~pyeTcR e~pa~eH~eM -----

/9/ 

rAe h, b, 1J. - 3~~eKHIBHaA KOHCTaHTa CBA3~, 3<1><!>eKT~BHbl~ pa-
A~YC ~eHTpanbHO~ o6naCT~ B3a~MOAe~CTB~A ~ 3<t><l>eKTHBHaA Macca. 
COOTBeTCTBYIO~~~ KBa3~nOTeH~Han B3a~MOAe~CTBHA ~ aMnn~TyAa 

pacceAH~A, KOTOpaA ABnAeTCA aHan~TH4eCKO~ ~YHK~~e~ t, MOryT 
6b1Tb Bbl4~cneHbl B ABHOM BHAe/16/. 3HepreT~4eCKaA 3aBHC~MOCTb 
BXOAA~~X B /9/ napaMeTpOB Bbl6~panacb ~CXOAA ~3 r~noTe3bl 
reoMeTp~4ecKoro cKeHn~Hra/171, 

,.,.(s) = ,.,. 0 / K(s); 

4TO COOTBeTCTByeT Ha~AeHHO~ B MOAen~ 3aB~C~MOCT~ IJ. 9¢4J OT 
3Hepr~H. np~ 3TOM aMnn~TYAa pacceAHHA YAOBneTBOpR~T noKanb-

/1R/~ • __ -···-·v HbiM A~cnepc~OHHbiM ~uu I HUWt:HI1HM - . u I Mt: I I'IM I d~II\C::' ... I u D naw<;o .. 

o6nacT~ paccMOTpeH~A, rAe Vs<< 1, TaKo~ BHA aMnnHTYAbl 
pacceAH~A ABnAeTCA KpOCCHHr-cHMMeTpH4H~M OTHOCHTenbHO S 
H u.TaK~M o6pa30M, rnaBHbl~ acHMnTOTH4eCKH~_4neH aMnnHTYAbl 
pacceAH~A HMeeT OAHHaKOBbl~ BHA AnA pp- H pp -pacceAHHA. 

B paMKax npeAno~eHHO~ MOAenH npH Y4eTe HeynpyrHx 3<t><l>eKTOB 
6blno nony4eHo KOnH4ecTeeHHOe onHcaHHe AaHHbiX no pp-pacceAH~IO 

B WHPOKO~ o6naCTH nepeAa4 HMnynbca 0,4 5 JtJ ~ 15 f3B 2 npH 
3HeprHAx vs~23,4 f3B 1141 (x2/x2 =541/449=1 ,21) npH Tpex 
eapbHpyeMbiX napaMeTpax - ho, IJ.O, b 0 ). MoAenb Ka4ecTBeHHO 
eocnpoH3eena noeeAeHHe ce4eHH~ pacceAHHA npH Manblx nepeAa4ax 
~Mnynbca H npeACKaaana nnaeHoe yMeHbWeHHe AH~paK~HOHHoro 
nHKa/16/ 4TO 3aTeM 6blnO nOATBeP~AeHO 3KCnepHMeHTanbHO BO 
FNAL 119 ~ 

AnA KOI1H4eCTBeHHoro eocnpo~3BeAeHHA o6nacTH Manblx nepeAa4 
~Mnynbca H npOAB~~eHHR B o6naCTb 6onee HH3KHX 3HeprH~ B Me-
30HHO~ 11Wy6e11 HyKnOHa KpOMe 77 -Me30HOB Y4TeM BKnaA 6onee 
TA)!(enblx 4aCTH~, a TaK*e 1 I ys- 4neHbl e aMnnHTYAe pacceAHHA. 
B pe3ynbTaTe 3~KOHanbHaR tt>a3a pp -pacceAHHA MO~eT 6b1Tb Bb16-
paHa B BHAe 

2 2,., 
PI\. ) . [ h -~o~(s)(b (a)+p ) x0 \S,p .. 1 0 e 

pp (iA- B) p2 x
1 

(s,p)= ezp(- 2 ). 
ys R 

BTOpO~ 4neH B XO COOTBeTCTByeT CyMMe BKnaAOB HeynpyrHX 3~
~eKTOB H 4aCTH~ c Maceo~ > 0, 7 f3B e Me30HHO~ 11wy6e11

• B pe-
3ynbTaTe IJ. 1- 2,£ ; X 1 B~6paHO B rayCCOBOM BHAe, TaK KaK MO~HO 
noKa3aTb, 4TO 3<t><l>eKT~ Me30HHO~ 11wy6bl11 aAPOHa B nonpaB04HbiX 
4neHaX 3~KOHanbHO~ ~a3bl He3Ha4HTenbHbl. 0TMeT~M, 4TO K03~
~H~HeHT A MO*HO onpeAenHTb H3 AaHHbiX no nonHbiM ce4eHHAM 
pp-pacceAHHR, a K03<!><1>H~HeHT B-·c nOMOIJtbiO noKanbHbiX AHCnepcHOH
HbiX COOTHOWeHH~ H3 nonHbiX Ce4eHH~ pp-pacceAH~A. npH 3TOM 
aHanH3 3KcnepHMeHTanbHbiX AaHHblx/20/ no <I><>PMynaM 

~ 

A 
u PP = u

0 
(1 + a ln s) + -- , 

tot ys 
B~ 

/11/ 

u PP = u
0 

(1 + a ln s) + --, 
to\ ys 

, 019 .... ,.., .. ;,,.. .... n-, ""' ..... , .:' ••.., ...... " "'""" ,... __ 
Ader I IIIJI1 X 7 x·--=:JU/ I UL""U ,O:JJ u =u' I L""t, n -·I' I' u -LL ,.) • v IMC 

THM, 4TO B- 2A. 
TaKHM o6pa3oM, npH aHanH3e ecex HMeiO~HxcA 3KcnepHMeHTanbHbiX 

AaHHbiX no AH<!><I>epeH~HanbHbiM ce4eHHAM ynpyroro npoToH-npoTOHHo
ro pacceAHHR npH PL ~200 f3B H 0, 011 S It I S 14,2 f3B 2 1211 

eapbHpoeanocb ceMb napaMeTpoe, BXOAA~Hx e 3~KOHanbHYIO ~a3y 

/10/, KOTOpble onpeAenRnHCb C nOMO~biO MHHHMH3a~HH x2-~yHK-
~HOHana: 

(F f- 11ltr: Ftk(xk)) 
X 2 .. I -~-.,...-=---=---=;..... 

k,i (u ik) 2 

rAe F~ - 3KcnepHMeHTanbHaA eenH4HHa i-To~ T04KH k -ro 3KcnepH
MeHTa, F~(xk) - TeopeTH4ecKoe 3Ha4eHHe AnA TOH *e caMoH 
T04KH, •L - 3KcnepHMeHTant.HaA owH6Ka F ~ /cTaTHCTH4ecKaR 
OWH6Ka/, mk- HOpMa k-ro 3KCnepHMeHTa /onpeAenAeMaR CHCTeMa
TH4eCkOH OWH6KOH k-ro 3KCnepHMeHTa/. npH 3TOM kmas=15, 
i =1 015, )It k< 1, 5% AnR 3KCnepHMeHTOB B o6naCTH ManbiX max -
nepeAa4 HMnynbca, ~ 8% AnA 3KcnepHMeHTOB e o6nacTH 
0,8 5Jtj~ 5 f38 2 H ~15% B o6naCTH 5 ~JtJ ~ 14,2 f3B 2 • 

HaHny4wee on~caHHe 3KcnepHMeHTanbHbiX AaHHbiX /x2 =1250, 
x 2 /x2=1,23/ COOTBeTCTByeT cneAYIO~~M 3Ha4eHHRM Bapb~pyeMbiX 
napaMeTpoe: 
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m•.-----------------------,m• 

6 

0.1 

ho =18,96.:!:_0,05; 

J.to- 10 ,96.:!:_0, 0101 

bo =11 ,88.:!:_0,02/ 

10 

r3B _, 
r3B; 

12 

0.2 

PHc. I . ,UHcWlepeHUHa.JII>Hble cetieHHH 
pp-=-pacceHHHH B mHpOKOH o6-
JiaCTH nepep;aq HMnynbca /p;aHHbie 
H3 1211 I. 

Puc.2. OTHomeHHe 3KCnepHMeHTa.Jib
HhlX p;aHHhlX K TeopeTH'IeCKHM 3Ha
'leHHHM B o6nacTH MaJihlX nepep;aq 
HMnYJII>ca I p;aHHbie H3/211 npu 
3HeprHHX yB?_ 19,4 f3BI. 
~ 

O.L 

h1=42,9.:!:_0,8; h2=5,4.:!:_0,1 

J.t 1=11,66.:!:_0,011 r3B . 
R2 =/29, 7.:!:,0, 1 I r3B 2 • 

OS 

PeaynbTaT~ a~4HcneHHH cpaaHHaa~TC~ c 3KcnepHMeHTanbH~MH AaH
H~MH Ha pHC.1. ~erKO aHAeTb, 4TO MOAenb aocnpOH3aOAHT ace 
cne~H$H4eCKHe 4epT~ npoToH-npoTOHHOro pacce~HH~ a WHPOKOH 
o6nacTH nepeAa4 HMnynbca. CneAyeT OTMeTHTb, 4TO M~ anepa~e 
y4nH a o6~eM aHanHae ace 3KcnepHMeHTanbH~e AaHH~e, nony4eHH~e 

npH Man~x nepeAa4aX HMnynbca 1221 An~ 3HeprHH yB?_ ,19 ,4 r3B. 
Ha pHc.2 noKaaaHo OTHoweHHe 3KcnepHMeHTanbH~x AaHH~X K 

TeopeTH4eCKHM 3Ha4eHH~M a o6nacTH Man~x nepeAa4 HMnynbca, 
KOTOpa~ AaeT OCHOaHOH aKnaA a ~yHK~HOHan X ~ DAHaKO 3TOT aKnaA 
ofiycnoaneH CTaTHCTH4eCKHMH 110C~Hnn~~H~MH 11 , no~aneHHe KOTOp~X, 
aepo~THO, ca~3aHO C onpeAeneHHeM 3KCnepHMeHTanbH~X OWHfiOK. 
8 ~enOM *e H3 pHC.2 ~CHO aHAHO, 4TO a~fipaHHa~ HaMH 3HepreTH-
4eCKa~ aaaHCHMOCTb napaMeTpOa 3HKOHanbHOH $a3~ AOCTaT04HO T04-
HO nepeAaeT 3HepreTH4eCKy~ 3aBHCHMOCTb A~epeH~HanbH~X ce-
4eHHH He TOnbKO npH fiOnbWHX nepeAa4aX HMnynbCa/23~ HO TaK*e 
H npH ManbiX. 

PaccMOTPHM Tenepb, HacKOnbKO cnpaaeAnHaoH OKa3blaaeTc~ 
npeAnO*eHHa~ MOAenb a cny4ae npoToH-aHTHnpoTOHHoro pacce~HH~. 
C nOM~bD s~u KPOCCHHr-cHMMeTpHH fie3 H3MeHeHH~ 3Ha4eHHH na
paMeTpoa, HaHAeHH~X npH aHanH3e npOTOH-npOTOHHOrO pacce~HH~, 
MO*eT fibiTb onpeAeneHa aMnnHTYAa pp-pacce~HH~. OpH 3TOM H3 
1101 HMeeM: 

0.1 Q.2 OJ 0..1. 0.5 0.6 
111 lir,e,t) 

Puc.3. llpep;cxa3aHHH MO,IJ;eJIH ,IJ;JIH 
,IJ;HI!x!lepeHUHanl>HbiX cetieHHH pp -
pacceRHHH /napaMeTp~ MO,IJ;eJIH no
nyqeHbl nyTeM o6pa6oTxH p;aHHbiX o 
pp-pacceRHHH/: a/ ,IJ;JIR o6nacTH 
MaJihlX nepep;aq HMnYJI~>ca /0 - H3 
pa6oT II, 71, X - H9 pa6o~ 1241/, 

6/,IJ;JIH o6nacTu 60JibmHX nepep;aq 
HMnyJibCa I p;aHHble H3 pa6QTbi Ill I. 

PP- PP 

.JS = 9.78138 
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X1PP (s) • (iB -A) e -p2fR2 • 

vs /12/ 

nony4eHHble npe,t~cKa3aHHR · AI1R ce4eHHi1 pp -pacceRHHR, noKa3aHHble 
Ha pHc.3a AI1R o6nacTH MailbiX nepe,t~a4 HMnynbca /npH PL =50; 
100; 140; 170; 2800 /f38// H Ha PHC.36 AJ1.R o6naCTH 6oJ1bWHX 
nepe,t~a4 HMnynbca /npH PL =50 f3B/, xopowo cornacyiOTCR KaK c 

/24/ 
,QaHHbiMH • TaK H C nOCile,QHHMH 3KCnepHMeHTailbHbiMH pe3yilb-
TaTaMH /&,?/, 

Hai1H4He RPKO Bblpa*eHHOrO ,QH$paK~HOHHOrO MHHHMyMa B npoToH
aHTHnpOTOHHOM pacce.RHHH npH pt=50 f38 06DRCHReTCR TeM, 4TO 
B 06IlaCTH MHHHMYMa onpe,QeilRIO~HH BKila,Q B ,QH¢$epeH~HailbHOe 
ce4eHHe .c~aeT ae~ecTBeHHa.R 4aCTb aMnilHTYAbl, KOTopaR AI1R pp -
npHMepHo a·.c~aa paaa MeHbWe, 4eM AJlR pp-pacceRHHR. 

I13MeHeHHe napaMeTpa HaKnoHa c s AI1R pp- ,.., pp -pacce.RHH.R 
noKa3aHo Ha pHc.4. Mo,t~eilb npHBOAHT K .c~anbHei1weMy cy*eHHIO 
,tiH~paK~HOHHOrO nHKa KaK AJ1R pp-~aK H ,Qil.R pp-pacce.RHH.R. noc
Ile,QHHe 3KcnepHMeHTailbHble ,QaHHble no pp -pacceRHHIO AJ1R v'S = 
=52,8 f38 ,QaiOT 8=13,2~2,2 H 17,2~4, 4TO B ~eilOM nO,QTBep*,QaeT 
HaWH BbiBO,Qbl. 

CornacHo MO,QeilH napaMeTp HaKilOHa ,QH$paK~HOHHoro nHKa AI1R 
pa3IlH4HbiX npo~eCCOB a,QpOH-a,QpOHHOrO pacce.RHHR nnaBHO H3MeHR
eTCR B o6naCTH MailbiX t /pHc.5/. 

11HTepeCHO OTMeTHTb, 4TO cpaaHeHHe TeOpeTH4~CKOH KPHBOH, 
nony4eHHOH B MO,QeilH C KBa,t~paTH4HOH 3KCnOHeHTOH, KOTOpOH 
o6bi4HO annpOKCHMHPYIOT 3KcnepHMeHTailbHble AaHHble/261, 

PHc.4. 3aBHCHMOCTb nap&MeTpa 
HaKnoHa AH~epeHUH&nbHoro nHKa 
OT s npH t =0 AJIH PA- H jip
pacceHHHH I X ' 0 H3 °/. 

BIO)r--------------, 
14 

6 
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8 

... PHc. 5. HsMeHeHHe nap&MeTpa HaK
,noHa AH~P&KUHOHHOro nHKa a 
~6nac TH Ma.JlblX t AJIH pp- H 
pp -pacceHHHH llpH 3HeprHHX 
ys=l9,4 rsB lo - gaHHhle H3 
pa6oTbl 1191/. 

du 2 - .. A exp ( Bt + ct ) , 
dt 

npHBO,QHT TaK*e K 110C~HI1Il.R~HH 11 B OTHOWeHHH 3THX BeilH4HH, 
KOTOpa.R B HaWeM Cily4ae CB.R3aHa C OTMe4eHHbiM BbiWe nnaBHbiM H3-
MeHeHHeM HaKilOHa ,QH$paK~HOHHOrO nHKa npH MailbiX nepe,Qa4aX 
HMnynbca. 

Cne.c~yeT TaK*e OTMeTHTb, 4TO MO,Qeilb, Y4HTb1BaiO~a.R 3$$eKTbl 
Me30HHOH "wyfibl',' cnpaBeAJ1HBa H B Cily4ae Me3oH-HYKI10HHOrO pac
Ce.RHHR npH BbiCOKHX 3HeprHRX/t8~ npH 3TOM He06XO,QHMO C,QeilaTb 
MHHHMailbHble H3MeHeHHR, 4TO Cy~eCTBeHHO He CKa3biBaeTCR Ha $op
Me 3i1KoHailbHOi1 $a3w. B paMKax 3Toi1 MO,QeilH 6wno npe,QcKa3aHo 
HailH4He AH$paK~HOHHoro MHHHMyMa B o6nacTH 1 t I - 3 .;. 4 f38 npH 
3HeprHH p L =200 h~B 128~ 4TO 6b1Il0 nOATBeP*AeHO 3KCnepHMeHTa-
MH 80 FNAL 6 

TaKHM o6paaoM, npocTel:iwaR 6eccnHHoea.R MO,Qeilb, Y4HTbiBaiO~a.R 
3<!J$eKTbl Me30HHOH 11wy6w" a,QpOHa, n03BOil.AeT nOilY4HTb e,QHHYIO 
KapTHHY OnHCaHH.A a,QpOH-a,QpOHHOrO pacce.AHH.A npH BbiCOKHX 3Hep
rH.AX e wHpOKOH o6nacTH nepe,t~a4 HMnynbca. Mo.c~enb npHBOAHT 
K MeAJ1eHHOMy H3MeHeHHIO HaKilOHa ,QH$paK~HOHHOrO nHKa npH MailbiX 
nepe,Qa4aX HMnyilbCa, HailH4HIO e,QHHCTBeHHOro ,QH$paK~HOHHOrO MH
HHMyMa e pp- H pp-pacce.AHHH npH It!- 1 ,4 f38 2 H e ~rp-pacce.A
HHH npH it!- 3,5+4,2 f38 2 ,MailOMy HaKilOHY 3a BTOpbiM ,QH$paK~HOH
HbiM MaKCHMYMOM, Onpe,Qeil.AeMbiM 3$$eKTHBHbiM pa,QHYCOM ~eHTpailbHOH 

ODilaCTH B3aHMO,Qe~CTBH.A, KOTOpbiA B CI1Y4ae npOTOH-npOTOHHOrO 
pacce.AHH.A npH 3HeprHH V!l=60 f38 COCTaBil.ReT OKOilO nOilOBHHbl pa
,QHyCa a,t~poHa I b = 0, 48 $M/. 

ABTOPbl BbiPa*aiOT CBOIO rny60KYIO 6naro,QapHOCTb C. o. fepaCHMOBy, 
B.A.MaTeeeey, B.A.Me~ep.AKOBy H A.H.TaexenH,Q3e aa nno,QOTBOPHble 
06CY*AeHH.A H ~eHHble 3aMe4aHH.A. 

PHc.6. 0THOmeHHe TeopeTH~ec
KHX 3Ha~eHHH AH~epeHQH&nbHbiX 
ce~eHHH, B~HcneHHbiX B MOA8nH, 
K KBagpaTH~HOH 3KCllOHeHTe, an
npOKCHMHpyro~eH 3TH 3HaqeHHH 
llPHVB=I9,5 rsB lo - H3 pa6o
Thl1261 npH Vs =10, 7 I. 
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3aKa3Y Ha ynoMKHYTYe KHHrH MoryT t5YTb HanpaaneHY no anpecy: 
101000 MocKea, rnaeno'ITaMT, n/R 79 

H3naTenbCKHA OTAen 00beAHHeHHO r O HHCTH TYTB Kn ePHYX Hccn enoBaHHA 

ronocKOK08 C.8., Kynewoe c.n., CenorMH 0.8. PZ-82:156 
pp M pP ynpyroe pacceRHHe 8 MOAenM, Y4MTW8BIOIIeH M830HH)'ID "11yf)y" BApoHa 

PaCCMaTpH8aeTCR BWCOK03HepreTH4eCK08 ynpyroe pacceRHMe aApDHOB HB Manwe 
yrnw 8 paMKaX 6eccnMHOBOH MOAenM, Y4HTW8a~A ~KTW Me30HHOA 'wy6w" aApo
Ha. C HCnon~308aHHeM MOA~H~HpoaaHHOrO BBPMBHTa MnAanM,Y4MTWBaiOIIero BKnBA 
B 3HKOHBnloHyiO cllaay OT OOMeHa TRliiBnWMM M830HBMM M 3tteKTO. -1/yl ,110KB3B
HO, 4TO MOAenb n03BOnReT eAHHWM o6paaOM KOnM4eCTBeHHO OnMCBTb ~CTb 5onb
WMX M ...anwx nepeAa4 HMnynbCa nPM PBCCMOTpeHMM nonHOrO Ha6opa 3KCnepaM8HTBnb
HWX AaHHWX nPM P~20Q raB. nony4eHW npeACKa3aHMR AnR AMclltepeH~MBnbHWX Ce4e
HHH npOTOH-aHTHnpoTOHHOrO pacceRHHR 8 IIMpDKoH o6naCTM nePBAa4 MMnynbca. no
ny4eHHWe pe3ynbTaTw noaaonMnM OO~RCHHTb HanM4MB AMc!IPBK~HOHHOrO MMHMMYM8 8 
npoTOH-aHTHnpoTOHHOM pacceRHMH npH p L•50 raB. 

Pa6oTa awnonHeHa 8 na5opaTOPHH TeopeTH4ecKol1 ~aMKM OMRM. 

Goloskokov S.V., Kuleshov S.P., Seljugln O.V. 
pP- and Psi-Elastic Scattering In Meson-Cloud Hodel 

P2-82-356 

High-energy elastic hadron-hadron scattering at small angles is conside
red within a spinless meson-cloud model. Using a modified version of the 
model, I.e., taking into account the contribution of heavier particles Into 
the meson cloud and terms of order 1/vii In the scattering amplitude, we 
obtain a unique qualitative descr-Iption of ranges of small and large trans
fer momenta In considering the whole available set of experimental data 
for PL ~200 GeV. Predictions are found for differential cross-sections of 
proton-antiproton scattering In a wide momentum transfer region. The re
sults obtained let us to explain the presence of the diffraction minimum In 
the proton-ant I proton scatter lng at P L •50 GeV. 

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