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Setting the stage: correlator of 3 light-ray operators
m Three-point correlator of local operators:
m Light-ray operators as analytic continuation of local operators
m Three-point correlator of LR operators: what to expect

CF of two light-ray operators in the BFKL limit

m Correlation function of two “Wilson frames” in the BFKL
approximation.
m CF of two light-ray operators.

3-point CF in the BK limit

m 3-point CF of “Wilson frames” from the BK equation
m Structure constants at w; = w;, + ws

3-point CF in the triple Regge limit
m BFKL kernel in a triple Regge limit
m Structure constants at the “triple BFKL point”

Conclusions and outlook
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Supermultiplet of twist-2 operators

SU, singlet operators. (Korchemsky et al)
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C) (x) - Gegenbauer polynomials, n>=0,and F" = F'n, etc.

All operators have the same anomalous dimension
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3-point CF of local operators

Rychkov et al: CF of 3 operators with spin (n? = n3 = n3 = 0)

A Ay Aj
< szll (X)szzz (y)@f% (2) >= Z Az masmis h b l3
my,m3,m3 >0 mp3 M3 M2

The sum runs over

my =1l —mpa—-—m32>0, m=hb-—mp—my32>0, m3=I—m3—m3>0
where A, is dimension and /; is Lorentz spin.
A Ay A;

, ; . _ (V]’23)11*mlzfmm(V2’31)12*m12*m23(V37]2)13*m13*mz3(le)mlz(H13)?n|3(H23)m23
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mp3 M3z My

V and H - some tensor structures
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If we define “forward” operators

Bl (x1) / dut F V! um 4 x, ),

Al(x)) = /du NV, M (un 4+ x )
Flx)) = /du FOV2 R (un 4 x)),

the renorm-invariant operators are

1
H1-1)
[+2 (I+1)(1+2)
1 _ gl AL — 1
S nol-1)" 2A(1-1) "

(I+1 o

1
Mt s

1 1
R R U

and Rychkov’s structures reduce toone (x; -ny =x; -np =x, -n3 =0)

(S (1) (2, )33 (03,)) =
I+l —I3—1 h+i—h—1
(2}’11 . nz) : 2 : (2}11 . n3) : 32 ? (2}12 . n3)

bz, AR AT [y AR BT [y Aot A=A

bt —1—1
2

= C(g27 ll)
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If we define “forward” operators

Bl (x1) / dut F V! um 4 x, ),

Al(x)) = /du NV, M (un 4+ x )
Flx)) = /du FOV2 R (un 4 x)),

the renorm-invariant operators are

1
H1-1)
[+2 (I+1)(1+2)
1 _ gl AL — 1
S nol-1)" 2A(1-1) "

(I+1 o

1
Mt s

1 1

and Rychkov’s structures reduce toone (x; -ny =x; -np =x, -n3 =0)

(83 (1 ) (02,833 (xv3,)) =
L+h—k—1 L+l —lh—1
(2}’11 . nz) : 2 : (2}11 . n3) : 32 2 (2}12 . n3)

bz, AR AT [y AR BT [y Aot A=A

bt —1—1
2

= C(g27 ll)

Our aim is to find the structure constants C(g?, /;) in the “BFKL limit” ; — 1
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Light-ray operators

Gluon light-ray (LR) operator of twist 2
Fii(x; +xj_)[xl+,x+}abe,i(X+ +.XJ_)

Forward matrix element - gluon parton density
> 1
&2 (pIFge (), 01 FLE(O)p)* *=" 2(p2)? / g x5 (s, 1) 005 (p2)xs
0
Evolution equation (in gluodynamics)

d .
P X ) PPy 3)

X an :
= / dzﬁr/ dzy K(Xy,xy32y 245 a0 PO (2 +x0) [y 24 ] PF (24 +x1)
X4 X4
“Forward” LR operator

F(Lyx1) = /dx+ FO(Ly 42 +x0)[Ly +xp,0 JPF (o +x0)
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Light-ray operators

Conformal LR operator (j = % +iv)

Fl'(x1) = / dLy LY7FH(Ly,x))
JO
Evolution equation for “forward” conformal light-ray operators

d 1 .
= 1) = [ Kl adu )
0

2
MdTLQ

= 7;(ay) is an analytical continuation of -, (a)
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Supermultiplet of LR operators

Giluino and scalar LR operators

A(Ly,x1) é/de ALy + x4 +x0) Wy + x4, x4 ]P0 VN (xp +x1) + c.c]

O(Ly,x1) = /‘/~"/+ N (Ly +xp +x )W+ xp, 0 ]V (o +x1)

Aj(xy) = /0 ALy L7 ALy, xy),  @(xy) = / dLy L' ®(Ly,x))

J0
SU, singlet LR operators.

sute) = B+ - Ve

8
Sylx1) = ﬂ(m—lA-(xL)#(’j ”@( "
Sye) = Fen) ~ 220 - CEDIE D g

All operators have the same anomalous dimension

2a
'Y_,‘Sl (a5) = j(as) = =N,

N[pG— 1D+ Cl+0(3), 4> =71, % =7k
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Correlators of LR operators

Since LR operators are “analytic continuation” of local operators, we expect
(h=3+ivi, o =3 + i)

(2n1 - ng)*1 (p?) 7 U1es)
12, [ACesin)

(S (1, )SR (2,)) = 601 = ma)f(as.))

for 2-point CF and similarly (j; = 1 + w;)

) ) ) F(ag, wr,ws, ws)
S (xy,) 82 (x2,) §2(x = SAatihels
< nl( IL) nz( ZL) n3( 3L)> (W1 +ws — w3) (W1 +ws —w2)(wa + w3 — wi)
oy — - -
@niom)™ 7 2nnn) T T Quom) T
|xl2l|A1+A2*A3 |xl3l|A1+A3*A2 |x23L|A2+A3*A1 H

for the 3-point CF (A = j+~(j) = 1 + w + 7. - dimension).
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Correlators of LR operators

Since LR operators are “analytic continuation” of local operators, we expect
(h=3+ivi, o =3 + i)

(201 - m)* () 10
|x lzL|A agyji)

(S (1, )SR (2,)) = 601 = ma)f(as.))

for 2-point CF and similarly (j; = 1 + w;)

i i j F(aﬁwl?wZ?w?’)
gt s g2 —
(S (01,) S (02, S 05.) (wi + wy — w3)(w + ws — wy) (w2 + w3 — wi)

w)tw 2 w1+w - 2+w3 wy

(2n1 - na) = (201 ny) = 2 - n3)
i, (BB As [y, [ATA By gy [MetBs—A H

—v(1)—7G2)—(3)
for the 3-point CF (A = j+~(j) = 1 + w + 7. - dimension).

The goal is to calculate f(«y, /) and F(ay,ji1,j2,j3) atji = 1 + w; in the “BFKL
limit” g¢* — 0, w — 0, and £ = fixed
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Warm-up exercise: LO

Since LR operators are “analytic continuation” of local operators, we expect

F(as,wl,w27w3)
(w1 + wr —w3)(wy + w3z — wy) (w2 + w3 — wi)

(S, (1) S () S (x3,)) =

w|+wzﬂ) witw 2 wy +wz wi

(2111-)12) (21’!1 n3) (2}12 n3)
%23,

|A1+A2 Az |A1+A3 Ay |A2+A3 Ay

xi2, x13,
A = j+~(j) - dimension

Warm-up exercise: LO

+ perm.
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Warm-up exercise: LO

_ (NZ = 1)F (a5, w1, w, w3)
40 (wy + wr — w3)(wy + w3 — wa)(wy + w3 — wy)

<Sl+w} (xll)Sri;—wz (XZL )8’1;-‘*)3 (Z3L)> =

n

1 2ny - np witerse 2’”'“)%(2”2'"3 ertesse
XhYGy X X X3
w;tw —w wy w3 —w wp tws —w
Flay,wi,wy,wsy) = T(1 4 2 22 3)r(1+%)r(1+%)
x HF(lf w)T (2 +“’2 2 +2)F(“’2+°;3_“" +2)F(W+2)

~ {(em'wg _ ]) [enr(wlfwg) + eiﬂ'(uzful) _ zefim%] + (eiﬂ'wl _ 1) [eiw(wzfug) + eiﬂ'(w37w2)
_zefimul] + (eimuz _ 1) [ehr(o.gfwl) + ei’lf(u}1 —w3) _ 287i7rw2]
+eirr(ou]+u}z—u13) + eiﬂ(w2+w3—w1) + eiﬂ'(w1+w3—w2) o eiﬂ(w1+wz+w3) _ 2}

At small w’s

Flwp,wa,ws) o =212 (w? + w? 4 w?) — 7 (w? + w? 4 Wi — 2wiw)y — 2wiws — 2wrws3)
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In higher orders one should expect

<8)11+WI(XIL)SV’;rWZ(sz)SrijJ (Z3L)> =
- NZ—1 1

- 747T6x%2x%3x%3 (w1 +wr —w3)(w) + w3 —wp)(wr + w3 —wy)

witwy—w3 w) w3z —wy

» (2ny - np)~ 2 (2n) - n3) 7 (2ny - n3)

() 5F (@) TR (@) T

2
F(whw%w};gz) =~ F(W],OJ27LAJ3) |:1 +ch(%)"}

wytwz—wy
>

F(wi,ws, w3 8%),

It could be obtained from the CF of three color dipoles with long sides collinear to ny, n,,
and n; and transverse short sides.

This means analyzing QCD (or N=4 SYM) in the triple Regge limit.
Triple Regge limit: scattering of 3 particles moving with speed ~ ¢ in x, y, and z
directions.
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In higher orders one should expect

<8)11+WI(XIL)SV’;rw:(sz)SrE;»wJ (Z3L)> =
- NZ—1 1
B 47T(’X%2X%3x%3 (Wi +wy —w3)(w) + w3 —wr)(wr + w3 —wi)

(@n1 - m) " TF 2 ng) T (2m - my)
X (X%Z) A1+A2rm (X%3)A1+A217A2 X%S)w

2
F(w17w2,w3;g2) =~ F(wlaw27w3) |:1 + ch(%i)”}

wytwz—wy
>

F(W],U.)27CU3; gz)v

It could be obtained from the CF of three color dipoles with long sides collinear to ny, n,,
and n; and transverse short sides.

This means analyzing QCD (or N=4 SYM) in the triple Regge limit.
Triple Regge limit: scattering of 3 particles moving with speed ~ ¢ in x, y, and z
directions.

What we can do in a meantime is to take n; — n, and consider the CF of a dipole in
n; = n, direction and two dipoes in n, = n; = n_ directions which can be obtained using
the BK evolution.
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CF of two light-ray operators

o0 . .
SF(x1) = /dx+/ dLy Ly7F(Ly +xy +x)[Ly +xy, 0y JPFY (xy 4 x))
0
+ gluinos + scalars
o0 ;! .
$700) = [dv- [ dLo LT F eyl ey P )
0
+ gluinos + scalars

A general formula for the correlation function of two LR operators reads

S(v — v)alj, ag) (u2)~70as)
((x —y)3 yrites)

+ - _
<Sj:%+iy(xJ‘)Sj’:%+iV' (yJ_)> -

(v — /') reflects boost invariance: x; — Ax;, x- — fx_ does not change
the correlation functions which depend on x.y_.

We need to reproduce it and find v(j, «s) and a(j, o) as j — 1.
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Correlator of two “Wilson frames”

“Wilson frame”: light-ray operator with point-splitting in the transverse
direction

Tll,
Ty F(x3)
Fi(xs)
n.
s S
Fyi(ar) w2 Y ~Yy

Ya>Y >Yp

Ff‘(.llz) Y ~Yp

| SV e

F_j(n) v

F_j(y) i
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Correlator of two color dipoles

(U7 (x11,20 )V7H (y11,WL)) =

//dV 2 d2Z0 < (xl _Z)ZL >;+iy
+02)2 \ (1 —20)% (z—20)%

( (01— w2 ) < oo )‘*(”)
1 —z20)%(w—20)% 71000 '

where R(v) = LN [2¢(1) — (5 +iv1) — (5 —iv)].
From experience with 4-point CFs in the BFKL limit

< oLo_ )N(V) .
0+00-0

5 <(("1—y3>2>“%”<< — I (=30 (s y3>2>N(;)>.
sinmR(v) (x%) =n (y13) = (X%s) =n (ym) =

(For small x5 and y{; Wilson frames are approximately conformally invariant)
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Correlator of two “Wilson frames”

N2g4
473

1 . 1 .
V2 §(wi — wn) (<|x13|i>z+’”<|yls|i>z+w

1 2)2 R(v) o2 V142
G222 (s yisf2) 12 (je =yl

1— eiﬂ'(ZN(u) —w)

Sv2+w1 SQ-‘,—OJQ
< ) sinTR(v)

gl+ “gl—

= —i

/ dv(A% )R TYB(—w, w — R(v))

Gv)+ (v— —V))

where .
4_1_2”/7T3 (l - 21/)2

G(v) = _irz(% —iw)I'2(1 + iv) sinh(27v) '

Now we can carry out the last integration over v as the pole contribution at
w = N(v).

We pick here the first pole W-functions in pomeron intercept which
corresponds to the operator with the lowest possible twist=2.
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Correlator of two “Wilson frames”

- (x%3¢)%7%(y%3ﬁ77%
(S e, 030 ) ST (y11, y31)) ———— G(wi — w2) T(F) —
+ X310 Vi3 0 ((x_y)i_)ZJW

4 2-1-2%,
F(1 = PT2(; + 3) sin(m9)R'(3)

5 = —1 + 2iv is the solution of w = R(7)

We use the point-splitting regularization in the orthogonal direction for our
light-ray operators = cutoffs are defined as A, = ool and A,
Rewrite

|y13J_|

ol 0l
(6331)2 013.)2

(S (e, w1 ST (91 1, 3 ) —————— S(wi — w) T (y + w) 3L I3LT -
N X300 Vi3 0 ((x - y)i)2+w+ !

The anomalous dimension v = 4 — w satisfies

:2:>
/—\
\/
+
Q
—~
oo
1~
~—

w=R(y +w) = R(7) + V()

- Lipatov-Fadin formula
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CF of three Wilson frames: one in “+” direction and two in “-”

[x1,x3]0 = Wilson frame (without F inser-
tions)

atu . &m /dxl,d)Cg,(xl, - X3,)727W[X1,X3]|:| —

— 13 | e(ghgs Ney ) S (x1 1),
x13L~>O, w—0

xi, 230 = U7 (x0,x30)

with some cutoff o _
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Using decomposition over Wilson lines we get:

(ST (a1, x50 )87 (1, 3318 (i, 230)) =

=D,y /dxl—/dx3— Xy /d)’l+ /d}’3+ Vg /dZH— /dZ3+ %

—oo x| Vit 4
XU (oL, 30 ) V72 (vi 1, 30 )W (211, 231)),

3

where D= _c(w])r(,x)z)c(w3) (Oxyy x5y )y~ By3 V(g - By )
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m BK equation:

d o (e
0—U%(z1,22) = Kk * U% (21, 22),
do

where Kgk in LO approximation:

Kionk * U(z1,22) =

2g 2
-x / 2322 [U(z1,23) + Uz, 2) — UGz, 22) — Ulen, 23)U(zs, 22)].

21343
m Schematically calculation of correlation function of 3 dipoles can be wrote as:
YovYs
/ dYo(U" — U™ ® (BK vertex at Yo) © ( égy(]“;’y%)

where we introduced rapidity ¥; = Ino;
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The structure of 3-point correlator in 2d - | space

YL
YsiL

211

Figure : The structure of 3-point correlator. Red circles correspond to BFKL
propagators (the crossed one has extra multiplier (1 + v7)?). The blue blob
corresponds to the 3-point functions of 2-dimensional BFKL CFT. The triple
veritces correspond to E-functions. The af~-triangle in the first, planar, term
and p~-link in the second, nonplanar, term correspond to triple pomeron
vertex.
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Result:

(Sptr (x1 L, ) S (011, 30 )ST (211, 231)) =

1 2 2

100w — w2 —ws) (v, v3, v3) s s 2 |z
c(wl)c(wz)c(w3) |x — y‘2+71+72*73 |_x — Z|2+71+’Y37’Y2 |y — Z|2+72+737'Y]

where v} is a solution of BFKL equation for anomalous dimensions w; = R(v})

~29NE —1)?
B T2N2

26(v) G(ry) G(vs)

" N (of) N () N (1)

N2+ 2+m)’C2+n)

~i = 7(ji) - anomalous dimension (j; = 1 + w;) and
2 (3 +iv)[(=2iv)
(3 +v2)2T2(3 —iv)I(1 + 2iv)’

W(on,v2,23) = Qo) = 33 Al o, ) Re((1) = () = (k) — (),

c

G(v) =

where hj = § +ivi = 1+ 2.

Expression for Q2 and A was obtained by G.Korchemsky in terms of higher
hypergeometric and Meijer G-functions.
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ny — n3 limit

To identify the function ¥ (v}, v5, v5) with structure constants of CF of three LR
operators we need to consider limit n, — n3 in the formula

. . . C(O{ W1, wWs w3)

S (x S (x 2 (x — 5y W1, W2,

S (12) S 2,) S0, ) (w1 + wr — w3) (W + w3 —wa)(wr + w3 —wy)
witwy—wy @ity —wy wytwy—w|

(mom)” 3 (momy) " (maemy) e

bepg, [A1H82=B=T 3 [ArFAAoT [y [AotAs—A-]

The limit n, — ns is tricky:
in the limit n, — n3 we get a “zero mode” coming from boost invariance at n, = n3

wy w3 —w)

1 T2 m—n ) )
<(n2’n3)) ’ 233/df€75(““17“27w3) = d(w) —wy —ws)

W] — Wy — w3 s
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Limit n, — n3

Rapidity integral at n, = n3

/ledYng3 /dYo (9(Y1 — Y())Q(YO + Yz)G(YO + Y3)e—w1Y1—w2Y2—w3Y3

Ry (Y1—Y)+Ro (Yo+Y2)+R3(Yo+Y3) O(w —wr — w3)
(w1 = V) (w2 — Ng) (w3 — N3)

Let us take n, # n3 but ny - n, ~ n; - n3. We can use our formulas for
ny = n3 case until longitudinal distances between frames “2” and “3”
are smaller than typical transverse separation A? , i.e. when

(y1 — Zl)2 < Ai = lzl3n23 < Ai.
In terms of rapidities Y, = @
Yo+Y; < r, r= In22,

np-nj3

e

F this restriction means
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Limit n, — n3

Rapidity integral with restriction Y, + Y3 < r, r = In

nip-np
npn3 "

/ledede, /dY() Q(Yl — Y0)9(Y0 + Yz)H(YO + Y3)0(Y2 +Y; < r)
e~ W1 1= Va—w3 V3R (V1 —Y0) R (Yo +12)+R3 (Yo +V3)
e~ 5 (Wartws—wr)

N (w1 — Wy — w3)(w1 — Nl)(wz — Nz + 7“)1_&22_“)3)((,03 — N3 + 7(‘)1_032_“)3)

( npn3 \W2tws—wi
w2+w$ﬁwl ni-ny

(wl — Wy — (,u3)(w1 — Nl)(Q.Q — Nz)((,u3 — N3)

np—n3

N 1 <(n2,n3)> e

(5(&)1 — W2 —cu'j;)
W1 — Wy — w3 N
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Structure constant in the BFKL limit

Finally for normalized structure constant c.,, ., .., = “t==U210 07w we get:

/14w Pldrw, Pldws

Coo = P 2N =T 0 o [GO) GW3) GWE) e ey
Wy ,wy,w3 s NL2 1 N/(Vik) N’(l/;) N/(VS*) 1,%2,V3 )

where w; = (/") and
2 (3 +iv)[(=2iv)
(3 + )2 T2(5 —iv)I(1 + 2iv)’

(w2, ) = Dl sy ) — 5 A e, )R (1) — () = () = (k)

c

G(v) =

with notation 7 = 1 +ivi =1+ 2, wi = X(»y)

. /N2 —1 2 2 g2
f & & g
The structure of the formula is Cop sy = 8 N2 f(w] ) oyt w})
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Structure constant in the BFKL limit

In the limit § — 0 we get the asymptotics:

. 1673
QI 15, 15) = ———— [ (2 +93) + 7 (n +73)+
M273

3 (1 4+ 72) + 1172733) (1 + 0(8% /wi))

* 7% 7% 87T271+72+73
Ak, 15, 1) — ST )1+ 0(g )

V17273
2 2
Vi = — (f,- + (i )
LVNZ—T
Cor s = —ig’ \ECNz 1 (Wi (w2 +ws)t
e wiwgws

w%(wl + LU3) + w%(wl + wz) + W1W2W3)(1 + O(gz))
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Wilson frames in the triple Regge limit

00
S;J]l (ZIL’ZIIL) = /dul/ dl l_“‘Tr{F,,li(ulnl + Iny +Z1L)Fnl] (um -‘rZIlL)}
0
n%:n%:n%:(), zL~n,-:0,
ny-np ~nNy-n3~ny-ng >
2 2 2 2
>, M3, M, ~ A >

2 2 2
~J ~J
> Z“/J_ Zzzl Z33/J_

“Triple Sudakov variables”:

k = any + Bny + yn3 + k.
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Triple BFKL evolution

K = —k7 +afsin + aysis + Bysy
S12 =2n - mp, s13 = 2n - na,

523 = 2112 *n3

If « > 3,~ = eikonal

« . 1
K+ ie B+ + ica




Check: BFKL kernel in the triple Regge regime

>
[

13
.
.
.
.

OO00TO000B00
~

ch~D n D
- 2k 4 k3K
LH(ka, k)L (Ky Ky = (kg — K))? 4+ 222 —2—1

(ka, ki) Lu(ky k) = (ki — ki) @+ o)’

BFKL kernel with > = &3 + 21222

5k, Sik = 2n; - ny
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BFKL evolution in triple Regge limit

eccccccccccvocccccaccccos

ki = aqny + Bing +yins + ki |
= apn + foma + 1ans + ko,
ky = ayny + Byng +vonz +ky |

>~
[
|

The BFKL evolution is logarithmic until a; 82512, a1v5s13 > mi ~ AIZ.
In terms of rapidities 71 =Ina, 7, =In B3, n3 = Invy

A2 A2
m+m>In—=L, n 43 >1In—=,
512 513
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BFKL evolution of Wilson frames

Evolution from amex ~ 2 10 aumin

2117

/dulTr{Fnli(ulnl +lLiny 421, )F,! (uny + 27 )

a0 SNe  [dv g, DG =)D+ i) 1202573 )t U, U
= 2 2 3, : 22 ¢ {U, U}
1611111/ m F(i —+ ll/)r(fll/) Z14Z15

h/s
m= In |;1\1’[" y1 = In opmin

At small z;;» we can close the contour over 1 + iv in the right half-plane and
the leading contribution comes from the pole of X(v) at iv = 1 — j“w’x
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Result = longitudinal integral x transverse integral

Longitudinal integral

m m 3
/ didnadns / dn / dy, / dys

X e WIM—wamp— W3R (1 —y1) R (m2—y2) +R3 (13 —3)
2 2 -2

AT AT A
9<y1 +y > ln—L)0<yz +y3>1In —l>9<y1 +y3 > ln—J—>
S12 523 513
4

(wi = Vy) (w2 — o) (w3 — N3)

wptwy—w3 wltw3—wy wytw3—wy
(s1228,,) " 7 (s13z73, )~ 2 (s232%3,) 2

(W1 + w2 — w3) (w1 + w3 —wa) (w2 + w3 — wi)

nm = Inl S12S13 = Inl, 512S23 M= Inls S|3S23

5233}, 51335, S1235y
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At the end of evolution

As usual, the end of evolution means % > 1 but asIn .5 < 1
= leading-order tree diagrams

12 12 23 23 23 13
ZA§6 )25(7 : In 26(8 )27(9 : In ZAES )ZS(9 :
12 12 23 23 23 13
22" 22y " 2

W = lejiz(zij'"k)(zij'nl)
-y

In
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“Transverse” integral

The transverse planes of the evolution of Wilson frames are different
= the resulting integral is two-dimensional but not translation invariant

z,
2 2 2
1-a, 1-a, 214 —(21‘24)J_+ Z9
2 2 , ,
Z; -z, 249_(24—29)J_+(z4 +Z
T+a
; “ In 22
S In 22 3 49
26 "a 56 '-“ zg
_ 1
1-a, 1+a, 1+a, 1-a, = 2214,
In 7_-728 9
Z, Z3
L 1—32 z7 23 1—33 +
_ 2 —l+4a1+ar—az (.2 —l+4a1+az—ar .2 —l4ary+az—ay
= (z12,) : (z13,) (223,) (ay,az,a3)

iv) etc
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Result = longitudinal integral x transverse integral

ivy 1 1'1/3—l

o
iv|—5 ivp—
Result = /dl/ldl/zdl/?, Z“/ 2122/ 2Z33/ 2

x Longitudinal integral x Transverse integral

4
- (w1 — R(1)) (w2 — R(1)) (w3 — R(13))

3 witw3—wy wytw3—wj

(s12215,)" 2 (s13233,)" 2 (s232733,) 2
(Wi + w2 —w3) (w1 +ws —w2) (w2 + w3 —wi)

Longitudinal integral =

) i P
Transverse integral = (z2, ) ivativs (2, ) wativy

o111
% (Zgh)_z iy ll/3+lI/1(T)<5 — vy, 5 vy, 5 = iv3)
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Three-point CF in the triple Regge limit

Taking residues at v; = R~ (wy), v, = R (wy), v3 = R~ (w3) we get

(S (z1,) S (z2,) S (23.,)
D(—71, =2, —73)
(w1 + w2 —w3)(wr +ws —w2) (w2 + w3 —wi)

w1+w27w3 w1+w37wz w2+w37w1
(s2) T (si3) 2 () T ()
12, (BI85 [ops, [BF8s=8s o, (B Bo=rH
where A; = 1 +w; +~,and v; = —% + iv; is a solution of w; = R(v;)

To compare to previous results (for tree approximation and for
w) = wy +ws3) we need ®(ay, az,a3) at ay,ax, a3 < 1.
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Conclusions and Outlook

Conclusions
m QCD structure constants in the “triple BFKL limit” w; — 0 at % ~1
are expressed in terms of the “transverse integral” ® (v, v2,73).
Outlook

m Calculate this transverse integral and compare to previous result
in the limit n, — n3
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