DEUTSCHES ELEKTRONEN — SYNCHROTRON

INSTITUT FUR HOCHENERGIEPHYSIK

DESY 93-055
April 1993

High Energy Asymptotics of Multi-Colour QCD
and Two-Dimensional Conformal Field Theories

L. N. Lipatov
St. Petersburg Nuclear Physics Institute, Gatchina, Russia

and

Deutsches Elektronen-Synchrotron DESY
Institut fiir Hochenergiephysik IfH, Zeuthen

ISSN 0418-9833

PLATANENALLEE 6 - 0-1615 ZEUTHEN



DESY behalt sich alle Rechte flr den Fall der Schutzrechtserteilung und far die wirtschaftliche
Verwertung der in diesem Bericht enthaltenen Informationen vor.

DESY reserves all ri'ghts for commercial use of information included in this report, especially in
case of filing application for or grant of patents.

To be sure that your preprints are promptly included in the
HIGH ENERGY PHYSICS INDEX,
send them to (if possible by air mail):

f
DESY DESY-IfH
Bibliothek Bibliothek
NotkestraBe 85 Platanenallee 6

W-2000 Hamburg 52 | O-1615 Zeuthen
Germany Germany




(@ (D — (') + L (Pday g + g(u g = *g

1red swgdiowotoy sy1 o10gm

(%) YH+YE =ty

"[9] a1qeredes A[eorydiowoloy st ¥y, yeyy (g) WoIf sMOIAGO
gt 9] (yreqsuos Isng oy sajouap L ) L— = ([t (2)1/(2).I = (2) pue 9d — *d = ¥'d aeym

(Ddy ~ (Il falor +
1y] L]t
(®) [ oo 2 + (oo 2] PEALL = gy
([g*%] 12) soedsqns asioasuel)
[euoEUaWIp-om] 8} UI 1dg /01— = 1d “idg g = *d ejuomows pue ¥d “¥d sayeurpiood xardwos

a1} sasn awo Ji uotypejuasardar (1vysurered joedwi} s9eUpIcod oY) Ul a[dulls Iayjel §%00] 9]

‘soporyded Burprersqul Jo Ired B IO} URIUOHIIURY] ® §B PAIaplsucs oq Ueo (g) wolsseidxs Ul ¥*)
-3 mon|F o) Jo sapul o1 wo Fuipor (N) S dnosd mojod ayj jo §107RITST oY) AT i SLOUM

(2) By = oy
5

1030®] mopoa e Aq Ao
uorjenbe uoIswoJ 2} 10§ [auIey [exBogul oy wod) Iyp (1) W ¥y sioyeiado I, * N sino[od
o Jaquunu adre & 10§ (1) jo norynjos yexs 513 Jurpuy jo £3qigissod € opisuod om soded sy U]
-suon(d feuIs)xe yiM suoafSal oty Jo
s8mipdnoo o1} o} Teuoijodosd ere suonouny-uais s)t pue 2ue[d wnjusurow semIue [FUUETI-}
agy m f Jo seyreinBuls ofSey oy} jo m 4+ [ = £ suworysod oy pik (1) Jo son[eA-ULF@ Ay T,

¥

m WPy X = W

TWLIOY
snoauedowor B Ul 31 8juM s §o] -[g] smondessyur yy-tred qm uoljenbo aqI[-ABpPPE © AJSI
-qus )/ saaem Teyred [eUUTYo—7 9} ‘PoXY 6l IDGUMY STY} SISTM S5LD ST3 U] "S[3UUTHI-] 3}
ut suon[d pezwial Jo & aquUINU ATeI)iqle OB [jls SUTRISRIp ST JUNCIOE Ojul ey 0 papaeu
SU L Y] W paurejqo sspyrjdire Suiieyeos o3 jo uolyezi[eRIm jo umdjqoid sy} safos of,

*[¢] worstunme uon(d res:
09 Surpuodselion “ULI) 9F) Y}IM Po[[eoUED B A2UsBISAIp 9Y) [PUISY 51} UL ‘I0A3MOY ‘Y SSEUI
mon(F Fuiysruea ¢ 1o AousSioArp pareryur any sutejuoo (Ly/ um.vE — o~ Aumu - v3 Aroyoeferny

-9F83)] uonyB Y7, "SIX® WOISI[[0D 27 09 [eucFoyjio ‘sueld [RUOISUSUIIP-OM] © UT BI| BJUIOUT
asay , ‘A[Fuipuodsarion Ly ;m~ BUSTIQUI ) Ts SUOTS [enjila TUSNYIISTOD OMY 10§ ﬁmwnﬁluqs 8oLl
-0y99le1) 9835y oy TuIpnpoul [otIoy [esSoqur e Yim Tolyenbs Tejedieg-oiiag 24) £3styes s19q
-tmu winjtrenb wnnoea pue m4 1 = { umjuewow rejnfue e3o3 yjim Fuizeyjess uonyi-uon(d
a1} 10} ™ ssaea Terjied jeuueyo—7 o], -suon|d pazefHai om) UIC) j[Ing ST ‘sassadord oF5ar
—pnw jo mopeys © s Surlisue ‘uotowod o1 pue (O U1 pazefder st uon(g ey (1 ~ g Ul ,5)
(¢TT) ueryewxordde orunyyrredo] Surpeaj o3 w1 5 A seIB1aus swd YHiY 1 yey) 41] nmouy s1 31

i -goryredoad swey) y)im we)sfs aisoduros
oY) jo epdurexs jsedurs ayy s (fOE) Ul Uoleppo oY UOHOW O TSI [RIALIUOU
® sry Iojde] JIAIOUIOOY UJes JO] Weluoj[le}] JUBLIRAUT A[EWIOJU0R @1, ~UMOYS S
aseds sejewmrered (oedun eyy ur suonyd pezeBRer u Jo ssyeis punoduiod jo sworjouny
aAem JO uUolyezlI0l0e] Jnydromoloy sy (IO0 saneqinjiad jo punf mojod-Hmu Y3 uf

pensqy

£661 ‘07 1dv

Oy ‘waymagz ‘yshydaibisusysoq +0f nasur- A ST
puD
visSWY ‘agnpgsuy snsyg Jvajony bungssisrad 18

aoyedr] "N

SOLI09Y[}
P[L} [EWIIOJUOD [RUOISUSTUIP—OoM} pue (O

anojoo—ijnur jo sarpoyduwisse A3xeus YSIH

£66T THdy .
§50'-86 ASHA £E86-8TF0 NSSI



{61) : Yn = H

'y 1o wotjpung e st (97) ut 3y Ioyerodo o1
‘arourteyIng (97) Jo opls puer] jy3u 51y ut volinjos umowy aqy Suiynd £q Ayoexa pajenofed
5q pinoMm 3 enfea—UFo 21]) ‘aged SIY] U] "9]qeAos A[3oexe osje s {£T) Ty} padxe wed su() '[g]
suoryouny arneurosfedLy pozifersusd Jo sUIINY TT $91105Y} DAY [TULIOIUOD [RUOSUSUIIP-0M)
1O STOIOUN] TSIy ST 10] ASVR] "A PUE ONUasio( A £q po[os iotjm suoryenba [erusla)ip
snofoeuy ‘(£7) uolyenbs [erjustayip Areuipio IpIo pHYY 51} sayLjes (T) it ‘0305230 ],

amﬂnpmn REETNT il LYY ?l:ﬁbl@ﬁ

E T

A Jo gjonpoid Jo suI9g UT Gaj3lIm 9q
tren worjegusssrdar-—z oyy m (01) T..—B.nuvao a1y azaym ‘(gT) osTe svysTee ¢t (11) 03 anQ

ORI

g = @ pue

ge—De+(z-g)i- = A

glz—nz+(z+ 5% = A

{un) ‘o(z— 1)z + (27— :m = 1A
asoym

@ut{(0o -
T?T??us ym +

T
vi = (Bt

?D%Tﬁz Yur+ (o
21

-1
=1

(o1) (28— )w+ (10— vﬂls:al
ur10] SuImoroy
sy ul ($7) Aq wead M M (1) 99lImal Ued suo ‘ZEd 0k (06d Blf = I otyel dluOULIRUT AYY

uo Ao spusdep ¢ pue WOLSPP( AU Jo Jydlom [eUIIOU0D I3 S Ep et m = UL DIYM

e 084 0T,
i aqu (00 80 <tg 4 1d) f

(¢1) A.&E%EE T& eld g

[9] zyeswe querreAcy Af[RULIOIUOD 21}
Smsq) [2'0] N LTeajtqae 10j prpes sI (g) a1onm ‘mou (p=1u) oFe> UCIAPP() 9T} JIPISUOD S 1]
‘Juaplaa Os[e B[ M IO FoURLIBAUL TEULIOJIOD 217 [OIYM WIol}

.@: (1)pg — ¥ urg — (R + Cg¥eluy = *'g

g1 ¥ suermoyrurey Ired 3y jo uolyejuasaidal wyjoUL YRy} ‘BN

*(g1) noryenbs

JuRIIRAUL-A[[RULIOF 100 a1diurs Afsalyereduros ayy jo suolnios [[¥ jo FuIpily oY) oy padnpal st
(8) J0 worynyos 2y ‘erojesyy, '/ suorydun-usfe nowwos saey (g) uolyenbo [exdajur a1y pue

(e1) v = v

‘uolyenba

[eqUataip amy yeryy ‘suwsur ([1) Aysdoad sy qytm (Q7) ¥ 109eiado ayj jo 2ouasixa By,
'spts puey-y3u syt ut

{4y (Dtg ~ LG TIured + (M)ug = *y
uotssardxa Juareamnbs ayy pie apls puety—Je] 9t ur "y oy (G) #sn prnoys auo (1) 411194 o,
(1) YH = HV

R HOY[IUIR 2179 jla 63 MUIHOD YaIm
ﬁc._ﬂv :..&....ﬂmnnw g .. S ll = ¥

1oyerado TeryTaILp
JURIRAU[ AJ[RUIIOIOD B S[ SIS} UOIOW o [BiSequl [EIALIJUOU ® sey (8) }, UBIGOJIUEl
smpdiowoey oY) JeU} MO SUINY 1 UOWSTASIP Ano jo jurod [Ijuad o) of ssed am mOp

(6) m+m§%| = o

2 pue 3 ss1810u3, 214 Jo wns ay) 03 Teuorjrodord st
7f sonem [eryred sy jo senprengus o33y oy jo m volyisod AT, g - 3 'L «  UOHMINS
-qns o} Aq paurejqo Uolyenbo snofojesre oYy soysiyes |/ worpduny oigdioulofoyijue Ay pUT

=t

(®) Wi {=H ‘SH=42

:uoryenbs ayy saysnyes (9) ur (9% . -- & ‘1d),f
worpuny oipdiowrooy oY) g7 981l 1e ‘syJ, -posllp A[ISes 3q URY SUOHNQLUIUOD I9pUiLd
—mnur yorgm wolj sweiferp Iopurfo-ouo o[qupsair o} spuodsaiiod sinpavoid spT,

Lrag o

(1) g e

Buryngrysqns (g} w g7 98re] 9= s1njon1ys anofod o1y Afydults puw sauo
SutpuWos s [ = ¢ pue [ + U = 3 suonjs 9y} JmIepErod Iepio Suipuodsaiicd ) UL WL
SYRIFWNUS 2Ay "JORIAIUL ISpUI]LD STY} JO 912412 2y} Uo suon|? j9areau 53 A[u() "souUl] yienbpyue
pue srenb oq; £q our] uonjd yora sajnjnsqus suo J1 ‘soeds inojoo ul £Bofodoy tspurka 3y
OART] SUTEISRIP UWeTIUAS,] SY) §98€d Tjoq U] * 00 e pf YIm ‘DD Inofoo-y[nu ul suonjd
Jo IoqunT £reryiqre we jo 9522 o) o} pue ‘{1‘g) suond poziodal 00y jo 9jeje punodurcs
¢ Fureq ‘worspp() oY} o} perjdde s zyesue suyy, ‘(L[uo 0% saduslsp of)y uo spuadsp mf)
suon|§ u Jo 27e)s punodwod ayj Jo qRUIPI00d aU) st O (g) ul -3 = f¢ spuiod Butpruios syy
e soryure[ndurs s[qrssod A[uo oYy Yjim suoljoun] oljA[eueriie pue o1jAfewe are f pue [ a1eym

0 (W) f(od g cu )0 = (gt )y

15950 JWOE UI UOIynjos
81 10} zyesue Summo[o] oyl Suisn 4q Apuesywds (1) Ayduns o3 sn smoye (§) Ledorg
-f18urpuodssizos ‘Yo ¢ M pue ¥ ¢ i sapeurpiood ayy uo jor g 1red swgdiowooyue 811 pue



216 (z861) [21SE] 0F2E SAYd "[oNN ‘A998 "A Pue oyuasioq ‘A [8}

quud ur {£661) € "I1°T 5AUd
407 (1661) 09z 1397 54y nosa[oary g pue aojedy] ‘N ] ‘UoInED J [2]

87 (066T) T92d 10T sAvd ‘acyedry N 7T [9]
‘159 (1661) 908d 's4qd "PuN ‘aoyedr] ‘N T (4]
506 (9861) () £9 ‘dLAL #AYd "aog ‘royedr] ‘N T [7]

1% (0861) F6€ 12T sAyd ‘zolmorezseld " PUT DESUDAMY [
‘cop (0861) SLTH "sAud ‘TouN ‘spyred [ (€]

"z88 (8461} 8% 'sAUd PnN - *A0g ‘aoyedy] -N ' pue wysyred BA 2A (2]

66T (LLBT) S¥
‘epp (9L6T) ¥ 'dIAL "sAUd "A0S ‘uipe ‘g 'A pue aoyedi "N T ‘awIny] 'V g (1]

saousIe]oy

"XELVT ut jdiossnuens oy jo FutdAy paypis syp 10} TSINSZ-ASHQ
‘ugnqery] g SN 09 9pngread sy ssardxa of 91 pjnos pue ‘suotssnseip [njd[eYy 10§ A39YR] A
PUR OfUSEIO(] A ‘AOISOANE 'Y ‘ToselualN g ‘uerned) J ST SAURY) JOTINE [

- -readdesip pinom (1Z) uotyejussaidar ay; Titm
apquyedwosur are seryirenFuls Yons Jef) uclIpuced &) woly (g1) w y enea—usfie Iy} 109[ss
pmoys suo ‘Ajqrunsal “A{Swpuodsalics ‘0o pur 1'0 = = syurod a1y je §% pue g-{z- 1)
‘¢z ~ sAnjIIRINSUS 1HFUOIIS HM STOLTOS SBY (g1) mg *(9) ur [ 103 uorgenba snoBo[eue
e woy pue (§1) WOIJ PoUIRIYO 9q WD (}yuuft JO (z2) Imotaiaq T [jews aqy Jeyy ‘SjoN

L] w ap®d w1 wojqord ueIpp() 2Y) 0} orordde [euolyeLres
oy up woypuny Terny sreirdordde 2y} Faipuy I0p pIsn sem wwft Jo sorjoydwifise Iy,

(zz) (ol uto +19) g l2| + wglel = o (& Dueutt

‘e = w10} TRIQO 3y -(0F) weruojfrwe] payijdule
oy 101 (91) Wwolj wioy qrondxe U payeindfEd 9q UBD Tt gyporoggoos IO A,
W=y

(12) W g [ X = (2D
p /= .

Lyt 10] OARY S (GT) UOEIUYSP S JUNOIIE Ol Sunye], “ordurexe 10} ‘(g'1) PUUEYdqNS YY)
wl-ortd =iy ‘Z 4 014 ¢ = Ty syqSom PWIOJI0D FISSIUIPT [[@ THM 537218 2] 1340
651106 91} Ut papuedxe a1 (g} 7f vorjoung anem o1y 10a73 uoryequasozdar dnoxd ayy oy engy

(02) (- Lol rier - Eed + (o= -0t
e+ 5 - 1oL (e + E+ 00l 4oz + DA% +ou— =y = BN

:sure)qo sud
g — = 10} ‘sydurexe 304 '00‘[‘Q « ¥ sjurod Ire[nFuis oy Ul poJRNI[RD 3q URI UOLDUNE SIYT,



	1
	2
	3
	4
	5

