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HacTofl~afl paGoTa nocefl~eHa H3y4eHH~ eonpoca o ponH cnHHo
BbiX 3<txl>eKTOB B BbiCOK03HepreTH4eCKOM pacceflHHH aAPOHOB Ha Ma
nble yrnbl. HHTepec K HeMy o6ycnoeneH TeM, 4TO xapaKTep cnHHo
BbiX 3$$eKTOB B o6naCTH ManbiX yrnOB pacceflHHfl He flBnReTCR OKOH-
4aTenbHO BbiRCHeHHbiM. Ba>KHoe MecTo e peweHHH 3Tor:1 npo6neMbl 
3aHHMaeT KBa3HnOTeH~HanbHblr:i MeTOA noryHOBa-TaexenHA3e 1 1~ OnH
pa~~Hr:iCR Ha npeAnono>KeH~e o cy~ecTeosaHHH rnaAKoro noKanbHoro 
KBa3HnOTeH~Hana 121 , Aa~ero aAeKeaTHoe onHcaHHe npo~eccoe pac
ceflHHR npH BbiCOKHX 3HeprHRX. TaK, e paMKax KBa3HnoTeH~Hanb
Horo nOAXOAa HCXOAR H3 Tpe6oeaHHR 0 cnpaBeAnHBOCTH 3r:iKOHanb
HOrO npeACTaeneHHfl Ann aMnnHTYAbl pacceRHHR Ha Manbre yrnbr 6brno 
noKa3aHo, 4TO cnHHOBble 3$$eKTbl AOn>KHbl 6blcTpo BbiMHpaTb c pocToM 
3HeprHH /3/. MOAenH, OCHOBaHHble Ha TaKOM npeAnono>KeHHH, nony4H
nH AOBOnbHO WHpOKOe pacnpOCTpaHeHHe /4/. 

npOTHBOnOnOJKHaR T04Ka 3peHHR OCHOBaHa Ha rHnOTe3e 0 cy~ecT
BOBaHHH MeAneHHO MeHR~~erOCR C 3HeprHer:i BKnaAa aMnnHTYA C 
nepeeopoToM cnHHa s AH<txl>epeH~HanbHble ce4eHHR 3a BTOpbrM AH4>paK
~HOHHbiM MaKCHMYMOM /f)/. CneACTBHR, K KOTOpbiM npHBOAHT HCCneAOBa
HHe 3Toro cny4aR s paMKax KBa3HnoTeH~HanbHoro nOAXOAa, pac
:.;.~::.-;-;:,~ilUi D nO'-' IVMIJ.\C:;I ~caGu It::. lluKd~dHU' 4TU HaJU1.._l.H1e cnaoo 3aBL-1-

CR~ero OT S 4neHa B aMnnHTYAe C nepeeopOTOM CnHHa C He06XOAH
MOCTb~ npHBOAHT K 6biCTpOMy pocTy nOnHbiX Ce4eHHr:i, He Ha6n~Aae

MOMy B 3KCnepHMeHTe. TaKHM o6pa30M, HH$OpMa~HR OU 3HepreTH-
4eCKO~ 3aBHCHMOCTH nonHbiX Ce4eHH~ npH CBepXBbiCOKHX 3HeprHflX 
no3eonReT nony4HTb orpaHH4eHHe caepxy Ha aenH4HHY OTHOWeHHR 
aMnnHTYA c nepeaopoTOM H 6e3 nepeeopoTa cnHHa. 

Bonpoc o B03MO>KHOM cy~ecTBOBaHHH cna6o BbiMHpa~~Hx c poe
TOM 3HeprHH CnHHOBbiX 3<txl>eKTOB paCCMOTPHM Ha npHMepe Me30H
HyKnOHHOrO pacceRHHR B paMKaX KBa3HnOTeH~HanbHOrO nOAXOAa. 
YpaaHeHHe AnR aonHoaor:i 4>YHK~HH HMeeT BHA 161 
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+ y p. 2 + p 2 - nOnHafl 3HeprHR B CH-
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roporo M~ a~6~paeM a o6~eM B~Ae, ~cXOAH ~3 paanomeH~H aMnn~
TYA~ pacceHH~H Ha ~HBap~aHTH~e aMnn~TYA~- np~ 3TOM B o6nacr~ 
a~coK~x 3Hepr~~ ~ $~Kc~poaaHH~x nepeAa4 ~Mnynbca ~MeeM 131 

,.. -+ .... -+ ,... ... 

V(s, r) = A(s, r) + B(s, r·) n(- p), /2/ 

rAe .... 
; (-p) = Yo + 

yp ---. 
I "PI 

B AanbHe~weM ocb z a~6~paeM no HanpaeneH~~ ~Mnynbca Hane
ra~~e~ 4acr~~~. 

flerKO y6eA~TbCH, 4TO cna6oMy B~M~paH~~ cn~HOB~X 3$$eKTOB, 
xapaKTepHOMy AnH MOAene~/5/, COOTBeTCTByeT cneAy~~aH aae~c~
MOCTb Keaa~noreH~~anoe/31: 

A(s, r) = s/2 a(rJ; B(s, r) = Vsb(rJ 

Hcnonb3YH peaynbTaTbl/7/ MOmHo noKa3aTb, 4TO ypaeHeH~e /1/ 
MOmeT UbiTb CBeAeHO K ABYXK~MnoHeHTHOMy ypaaHeH~~ B~Aa 

(V 2 + p 2 ) <llp(r) =-V3¢¢.(s,r)<llp(r). /3/ 

OcraenHH e ~<P<P!onbKO crapw~e no s 4neH~, nony4~M 

v3<P<P~s,;) =-p2a2(;). 

6yAeM ~cKaTb peweH~e ypaeHeH~H /3/ c Keaa~noreH~~anoM Hec
~<nnh~<n nnnPP nfiiiiPrn RIAnr:l~ . . . 

v')¢¢.(8, r) =-p2a 2 (r) + pb(r). 

Keaa~noreH~~an /4/ pacrer c 3Hepr~e~ aHoManbHO 6~crpo: 

v ,h (s, r) ~ s • 
3<!J't'• 8-tOO 

/4/ 

ecneACTB~e 4ero peweH~e ypaeHeH~fl /3/ He Momer 6~Tb Ha~AeHo 
B B~Ae cna6o ~CKameHHO~ nnOCKO~ BOnHbl. no3TOMY ~~eM ero B B~Ae 

-+ 
<ll <!5 = e lp K (r) F (r) 

p 

c rpaH~4H~M ycnoe~eM 
:\ lpz 

<ll (n --+ e 
P z-+-oo 

/5/ 

norpe6oaaa, 4To6~ a npeAene a~coK~x 3Hepr~~ np~ orpaH~4eH
H~x nepeAa4aX ~Mnynbca nnOTHOCTb TOKa, COOTBeTCTBY~~aR pac
ceRHHO~ 4acr~~e, 6~na HanpaaneHa no ~Mnynbcy Hanera~~e~ 4acr~-
4~. nony4~M cneAY~~Y~ c~creMy peweH~~= 

2 -+ (~) 2 = (1- a (r)), 
dz 

/6a/ 

2 

dK dF d 2 K 1 -> 
2- - + ( -- + - b(r)) F = 0 , 

dz dz dz2 i 
/66/ 

OTKYAa nerKo HaXOA~M peweH~e ypaeHeH~H/3/: 

-+ 1 1 { z 1 z b (;) dz } 
<llp(r) = e pz exp ip r (v 1- a 2 (r)-1)dz-- r - ' 

~ 1 -a 2(r) -oo 2i -oo V 1-a2(rj 

~ COOTBeTCTBY~~ee eMy npeACTaaneH~e AnH aMnn~TYA~ pacceHH~H 
6ea nepeaopora cn~Ha: 

T(s, ~) = _P_ { d2 P etiip r dz (-pa 2 (;) + b(;)) 
477 3 4 

-oo y1-a2(rJ 
X 

171 
1 z b(r .. )dz z 2 -+ 

X expl- - ( ----- + ip ( (y 1- a (r) -l)dz l 
2i -oo V 1-a2(r} -oo 

KOTOpoe He ~MeeT 3~KOHanbHO~ $OpMbl. 0AHaKO B cny4ae ManOCT~ 
2 -+ 

a (r) « 1 /8/ 

B~pameH~e /7/ nepeXOA~T B CTaHAapTHOe 3~KOHanbHOe npeACTaane
H~e AJlH aMnn~TYAbl pacceHH~H: 

10: on-+ 
.... --- J az~-p-a-~r)-t- pD\f)) 

T(s, /i) = ..1!:_ ( d2 p e t~p (1- e 21
P -oo ) • 

277 3 
191 

CneAyer OTMeT~Tb, 4TO npeAcraeneH~H B~Aa /9/, COAepma~~e 
KBaApaT~4H~e 4neH~ no cKanRpHOMy noreH~~any a, 6~n~ nony4eH~ 

paHee a 18•71 AnR Kaaa~noreH~~anoe c 3HepreT~4ecKo~ aae~c~
MOCTb~, He Hapywa~~e~ 3~KOHanbHOrO B~Aa aMnn~TYA~ pacceHH~H. 

04eB~AHO, 4TO c pocroM s UYAYT AOCT~rHyT~ 3Hepr~~. np~ 
KOTOp~X B 3~KOHanbHO~ $a3e 6yAeT AOM~H~pOBaTb aHOManbH~~ 4neH 
Kaaa~noreH~~ana p2 a 2 . AnR o~eHK~ 3HepreT~4eCKO~ aaa~c~Mocr~ 
nonH~X ce4eH~~ e 3To~ o6nacr~ annpoKc~M~pyeM noeeAeH~e aHo
ManbHOro 4neHa 3~KOHanbHO~ ¢aa~ np~ 6onbw~x np~~enbH~x paccroH-
H~HX B~pameH~eM 

p 
00 

2 .. 2 -(p.p)y 2i r a (r)dz - -ip>. e . 
-oo 

flerKO y6eA~TbCH 1 4TO OCHOBHO~ BKnaA B ~HTerpan /9/ AaeT 
o6nacrb 

p < P max ' 

3 

, 



p.\ 2 exp 1-(J.Lp max) y I - 1 • 

OTKyAa 

- _!_ ( ln p .\ 2 ) 1/y 
Pmax J.L 

TaKI-!M o6paaoM, AJlR nOJlHbtX ce4eHI-!H 1-!MeeM cneAYIOU1YIO OL-IeHKY: 

a - _l_(lnp.\2)2/y 
tot J.L 2 

TaK KaK BeJlH4HHa 1/J.L - 5 r3B - nopRAKa paAI-IYCa CHJlbHOro 
B3aHMOAeHCTBHR, HaJlH4He aHOMaJlbHOrO 4JleHa KBa3HnOTeH4HaJla 
npHBOAHT B CJly4ae 3KCnOHeH41-!aJlbH~X KBa3HnOTeH4HaJlOB /y =1/ 
K HaCbtU1eHHIO rpaHH4bl cl>pyaccapa AJlR nOJlHbtX ce4eHI-1H 19i, a a cny-
4ae KBa3HnoTeH4Hanoa rayccoaa BHAa - K 6blcTpOMy norap!-!cl>MH4ec
KOMy pocTy nOJlHbiX ce4eHHH. Y4HTbiBaR, 4TO nOJlHble ce4eHHR pacTyT 
C pOCTOM 3HeprHH A0CTaT04HO MeAJleHHO, HanpHMep a pp /p L = 
=10 3 r3B/ -40 MUH, a a~:t /PL=10° r3B/-55 M6H, np~~OAHM K 
BbiBOAY 0 MaJlOCTH aHOMaJlbHOro 4JleHa KBa3HnOTeH4HaJla /2/. 

AnR OnpeAeJleHHR BepXHeH rpaHH4bl Ha BeJlH4HHY CnHHOBbiX 3cl>cl>eK
TOB B 06JlaCTH MaJlbiX yrJlOB pacceRHHR HaHAeM peweHHe ypaBHeHHR 
/1/ C KBa3HnOTeH4HaJlOM BHAa /2/: 

A -+ .... -t> -+ A -+ 
V(s,r)= 2p[a(s, r)p + a(s, r) + b(s, r) n(-p)], /10/ 

::.: .:,"-:~-;:;;.~ ;.~~~~C~7rl ,'e/ un~i·iU.~ICnVIV "1JtcnO "I:Ja.3 ....... u·. cM4VICIJia 1 1 U/. 

BonHoayiO 4>YHK4HIO, YAOBJleTBOPRIOU1YIO ypaaHeHHIO /1/, ablpa31-!M 4e
pea 2-KOMnOHeHTHble 4>YHK4HH: 

-+ ( ¢(r) ) 
1/J(r) = x(r) . 

TorAa ypaaHeHHe /1/ MO~eT UbiTb nepenHcaHo a BI-!Ae cHcTeMbl 
ypaBHeHHH AJlR KOMnOHeHT: 

/11a/ 

/116/ 

-+ A ......... 2p 
A ( V) = i f3 ( V ) a V + --;;-- ba z , 

w 

B ( V) "' E + § ( V ) M - ~ (a p + a - b) , 

w 

4 

j 

) 

C ( V ) = E - § ( V ) M + ~ (ap + a + b) , 
w ... 

w = VJ.L2-V2. 

PeweHHe ypaaHeHI-IR /11a/ HU1eM a BHAe /5/, a peaynbTaTe 4ero 
l-IMe eM 

,.. .... .... ...... /12/ 
x C(ipVK + V)F(r). 

Paano~1-1M a /12/ onepaTopbl no cTeneHRM p H Y4TeM a paano~e
HI-11-1 TOJlbKO cTapwHe no a 4JleHbt. CpaBHHBaR K034>4>1-14HeHTbl np~-1 

OAHHaKOBbiX cTeneHRX P a I 12/, nony4HM ypaaHeHHR AJ1R K H F, 
npH4eM ypaBHeHHe AJlR K HMeeT BHA /6a/, a AJlR F 

.... .... .... -+ 

2iazF(r)=[-4b+iaz a.J.. (V.J..a)]F(r). 

B pe3YJlbTaTe nony4aeM HOPMHpOBaHHOe Ha nJlOCKYIO BOJlHY npH 
z ... - oo peweHHe: 

z 
¢(r) = explipz- ...!._ ( [4b- a 2 p]dz x 

21 -oo 

1 .......... ... 
X ( 1 + -. (an J z ( 21 _

00 

~dz] 
dp 

PeweHHe AJlR X MO~eT 6b1Tb HaiiiAeHO 1-13 /116/. J.1cnOJlb3YR npeA
CTaBJleHHe AJlR aMnJlHTYAbl pacceRHHR: 

... ... 1 a-+- -+ -tp'r A -+ -+ 
T(p,p')=- fd ru ,(r)e V(s,r)ljJ(r), 

(211 )3 p 

nOJly4HM CJleAYIOU1He Bblpa~eHHR AJlR CnHpaJlbHbiX aMnJlHTYA Me30H
HYKJlOHHOro pacceRHHR, KOTOp~e, KaK H paHee B CJly4ae MaJlOCTH 
aHOMaJlbHOrO 4JleHa KBa3HnOTeH4Hana, HMeiOT 3HKOHaJlbHbiH BHA: 

p X o (s, p) 
T+- (s,t) =- ( pdpJ 1 (pMx 1 (s,p) e , 

172 
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)( (s p)- -
1 r [4b(s, r) - pa 2(s, r)] dz, 

0 ' - 2i -oo 

00 

1 
X 1 (s, P) = -

2
. ( 
1 -00 

da (s, r), dz. 
dp 

/13/ 

0TMeH1M, 4TO KBa31-'tnOTeHI..II-1aJ1 a(s, r) AaeT BKJlaA B eneAYIOllll-1i1 
no 1/p 4JleH pa3JlO)I(eHI-1H aMnnl-'tTYAbl e nepeaopoTOM en1-1Ha 1101 • 

AJ1H Ol..leHKI-1 BKJlaAa aHOMaJlbHOrO 4JleHa Xo B nOJlHOe ee4eHI-1e 
B~6epeM KBa31-1nOTeHI..II-1aJ1~ /9/ B BI-1Ae 

2 
b(s, r) = ige-r 14a 

2 
a= i,\e-r /Sa 

TorAa AJlH 3i1KOHanbHOi1 <t>a3bl 1-'tMeeM 
-- 2 -- -p2 /4a 

X 
0 

= (- 4gy"a + ip,\ y7Ta)e • /14/ 

3Kenepi-1MeHTaJlbH~e AaHH~e no paeeeHHI-110 aApOHOB Ha Man~e yrn~ 
npi-'IBOAHT K eneAYIOlili-'IM xapaKTepH~M 3Ha4eHI-1HM napaMeTpoa 1 11<axo
Afllll1-1X B /14/: 

4g v' "a - 1 , 

HeTPYAHO y6eAI-1TbeH, 4TO 6~eTp~i1 poeT nonH~x ee4eHI-1i1 Ha4HeTeH 
B o6naeTI-1, KOrAa aHOMaJlbH~i1 4JleH B /14/ 6yAeT nopHAKa eAI-'IHI-11..1~. 
0Tei0Aa nOJly4aeM Ol..leHKY 3Heprl-11-1, npl-1 KOTOpOi1 BJl~HHI-'te aHOManb
HOro 4JleHa eTaHOBI-1TeH 3aMeTH~M: 

1. /15/ 

Ha p1-1eyHKe noKa3aHO OTHoweHI-'te nonHoro ee4eHI-1H, B~41-1eneHHo

ro e 3i1KOHaJlbHOi1 $a30i1 /14/ npl-1 pa3Jli-14H~X 3Ha4eHI-1HX A, K ee4e
HI-110 npl-1 ,\ =0. 3To OTHOWeHI-'te B oGnae Tl-1, rAe aHOMaJlbH~i1 4JleH 
KBa3HnOTeHI..II-1aJla HeeyllleeTBeHeH, He eoAep)l(l-'tT 3aBI-'teHMOeTI-1 OT S, 
HMeiOlllei1eH B paAHyee B3aHMOAei1eTBI-1H. Ha pHeyHKe npi-1BeAeHO TaK
)I(e OTHOWeHHe ee4eHHi1 pp -paeeeHHI-'IH a MOAeJll-1 MaKel-'tMaJlbHOro 
pOeTa 1121 K ee4eHHIO, nOJly4eHHOMy Ha OeHOBe rl-1nOTe3~ reoMeT
pH4eeKOrO eKei1JlHHra 118/; 

u (u0 +tHn2 s) 

a reoM. (a o + ,S ln s) 

KOTOp~e xopowo on1-1e~aa10T KaK 3KenepHMeHTaJlbH~e AaHH~e, nony-
4eHH~e Ha yeKOpHTeJlHX, TaK 1-1 KOeMI-14eeKI-1e AaHH~e /eM., Hanpi-1-
Mep, 1141 I. 

KaK BHAHO, npH 3HeprHHX s > 1/.\4 Aei1eTBHTeJlbHO AOMI-1HI-1pyeT 
aHOMaJlbH~i1 4JleH KBa3HnOTeHI..II-1aJla, 4TO np!-1BOAHT K nony4eHHOMy 
B~We 6~eTpOMy poeTy nOJlH~X ee4eHI-1i1, KOTOp~i1 3Ha41-1TeJlbHO npe-

6 

101 10' 10 108 

0THomeHHe non~x ceqeHHH 
AJUI pasmiil~x ,\ K ceqeHH.RM 
ilpH ,\ =Q /---/; OTHOWeHHe ce
qeHH.R PP-pacce.RHH.R B MogenH 
MaKCHManbHoro pocTa K nora
PH~MHqecKH pacT~M ceqeHHHM 
1-/. 

a~waeT Ha6J110AaeM~i1 a 3KenepH
MeHTe poeT ee4eHHi1 pp-paeeeH
HHH. EenH noTpe6oaaTb, 4T06~ 
nony4eHH~i1 poeT ee4eHHi1 He 
npea~wan poeTa atot , nony4eH
HOro B MOAeJlH MaKeHMaJlbHOrO 

pOeT a BnJlOTb AD HeKOTOpOi1 3Heprl-11-1 S < S max, Hai1AeM aepXHIOIO 
rpaHI-11..1Y AJlH ,\, np~-1 KOTOpoi1 B~nOJlHHeTeH 3TO yeJlOBHe. TaK, npH 
smax - 1 0 8 r3B 2 

AS 0,001*. 

~enOJlb3YH /13/, HeTPYAHO y6eAHTbeH, 4TO OTHOeHTeJlbH~i1 BKJlaA 
aMnJll-'tTYA e nepeaopoTOM enHHa a A~-'~<l><t>epeHI..IHanbH~e ee4eHHH nopHA
Ka 

IT+- (s, t)l 2 

IT .. (s, t)1 2 
' ' 

1-1 He MO)I(eT_eyllleeTBeHHO eKa3~BaTbeH Ha nOBeAeHI-11-1 AH<t><!>epeHI..IHaJlb-
H~X ee4eHI-1i1 3a BTOp~M A1-1$paKI..IHOHH~M MaKCHMYMOM. 

TaKHM o6pa3oM, HaMH noKa3aHo, 4TO HaJ11-14He eyllleCTBeHHoro 
MeAJleHHO MeHHIOlllerOCH e 3HeprHei1 BKJlaAa CnHHOB~X aMnJll-'tTYA B 
AH<t><!>epeHI..IHaJlbHble ee4eHI-1fl npHBeAeT K aHOMaJlbHO 6biCTpOMY pOCTY 
nOJlH~X ee4eHI-'ti1 npH AOeTHrHyT~X B HaeTOHlllee apeMH 3HeprHHX, 
KOTOp~i1 He Ha6J110AaeTCH 3Kenep!-1MeHTaJlbHO. 

nony4eHHaH eBH3b Me)I(AY noBeAeHHeM nOJlH~X ee4eHHi1 H BeJ1H4H
HOi1 enl-'tHOBbiX 3<t><l>eKTOB B B~eOK03HepreTH4eeKOM paeceHHHH aApOHOB 
nOATBep)I(AaeT eAeJlaHHbli1 paHee Ha OeHOBe npeAnOJlO)I(eHHH 0 enpa
BeAJli-'IBOeTI-1 3i1KOHaJlbHOro npeAeTaBJleHI-'IH AJlR aMnJlHTYA~ pacceHHHH 
B~BOA 0 6bleTpOM CTeneHHOM BbiMHpaHI-11-1 e pOeTOM 3HeprHH IS/ BKna
Aa eni-'IHOB~x 3<t><l>eKTOB a AH<!><t>epeHI..IHaJlbH~e ee4eHHR npH <I>HKeHpoaaH-
H~x nepeAa4ax HMnynbea. 

* 3Kenep!-1MeHTb! a l.IEf'He no HJMepeHI-110 nonHbiX ce4eHHi1 pp-paceeR
HHR np1.1 Vs =540 r 38, B03MO)I(HO, nOJBOJlHT YT04HHTb 3Ha\.feHHe ,\. 
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B 3aKn~4eH~e aeTop~ e~pa~a~T rny6oKy~ GnaroAapHOCTb 
B.A.MaTeeeey, B.A.Me~ep~Koey ~ A.H.Taexen~A3e 3a BH~MaH~e K pa-
6oTe ~ ~eHH~e 3aMe4aH~~. 
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fOJIOCKOKOB C.B., KynemoB c.rr., TerrJIHKOB B.r. P2-82-450 
PoeT ITOJIHbiX CetieHHH H orpaHHtieHHe Ha BeJIHtiHHY CITHHOBbiX scP¢1eKTOB 
B BbiCOK03HepreTHtieCKOM pacceHHHH HAPOHOB Ha MaJible yrJibl 

B paMKaX KBa3HITOTeH~HaJibHOrO ITO,D;XOp;a ITOKa3aHo, 'ITO MeAJieHHO 
Bb!MHpaiOID;He C pOCTOM 3Hepnm BKJiap;bl CITHHOBbiX 3<P<l>eKTOB B AH<i>
<i>epeH~HaJibHble CetieHHH sa BTOpblM AH<i>PaK~HOHHbiM MaKCHMYMOM ITpH
BO,D;HT K aHOMaJibHO 6biCTpOMy pOCTY ITOJIHbiX CetieHHH, He Ha6JIIOp;aeMo
My 3KCrrepHMeHTaJibHO. 

Pa6oTa BblllOJIHeHa B Jla6opaTopHH TeopeTHtiecKOH <l>H3HKH Oilllli. 

Goloskokov S.V., Kuleshov S.P., Teplyakov V.G. P2-82-450 
Total-Cross-Section Growth and Limitation on Spin-Effects 
Value in High Energy Hadron Scattering at Small Angles 

In the framework of the quasipotential approach it is shown 
that a slow decreasing contribution of spin effects in to the 
differential cross sections above the second diffraction maxi
mum leads to the extremely fast total cross section growth 
which is·not observed experimentally. 

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