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@ Motivation - Diffractive jet production at HERA

@ Previous work - Description in the collinear and k;
factorizations

@ Current work - Calculation in the Shockwave approach

@ Summary
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Motivation - Diffractive jet production at HERA

Rapidity gap events at HERA

Experiments at HERA : about 10% of scattering events reveal
a rapidity gap
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Previous work

kr-factorization approach : two gluon exchange
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Bartels, Jung, Wusthoff
collinear or soft approximations for v — qgqg
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Previous work

Collinear factorization approach

Remnant

Jet
Jet

Remnant

Y

Direct Resolved

One needs to introduce a diffractive distribution function for
partons within a pomeron
Ingelman and Schlein
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Previous work: comparison with HERA data

ZEUS collaboration, 2014 (A. Valkarova talk at LowX 2014)
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The data favors two gluon exchange model
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Current work - Calculation in the Shockwave approach

Introduce the light cone vectors ny and n»

1

m =(1,0,0,1), n2—§(100 1), nf=n, =nmnp=1

For any p define p*
1 _
pr=pm=3 (p°+p3), p~ =pn =p° - p?,
p? =2p*p” - p?
The scalar products:

p=pni+pn+p, (pk)=p'k,=p k +p k" - pk.
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Wilson line describing interaction with external field b,” made of
slow gluons with p* < "

. %) _ - 4 .
Ul = pei9 - oz bi(20) = / (Zw,))“e’pzb (p)6(e"—p").
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Shock wave (Balitsky 1996)

For a fast moving particle with the velocity —3 and the field
strength tensor F(x™, x—, X) in its rest frame, in the observer’s
frame the field will look like

. . N 1 .
'yt y .Y)=AF (Ayﬂxy J) =y F (),

s 5
in the Regge limit A — 400, A = /125.
Therefore the natural choice for the gauge is b"* = 0,
b~ is the solution of the equations
ob~
oy!

=5(y")F (7). i.e

b (y)=6o(y")B (),
It is the shock-wave field.
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Propagator in the shock-wave background
TOOO0000" + @mgm + @W +oee

@ b does not depend on x—, hence the conservation of p*,
520t _\t
P ) . .
@ b~ d(x"), hence e 20" — 1in every internal vertex,
® g'"dv,,g" = g\?, hence no dependence on p —

conservation of X in every internal vertex

Sum the diagrams

Propagator in the shock-wave background:

' U, T
G (XYl w0y- = 21A1(x) [ d20(2")F ¥ (2) Z5F 1 (2) A% 9).
9z~

where the interaction with b is through Wilson line
Us = Peig f;r dztb~ (z*,f).
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Evolution equation

tr( Uy U;) obeys the LO Balitsky-Kovchegov evolution equation

otr(UiUf)  as 73 ; ; ;
=5 dr4?1§r4§ [tr(U1U)tr(U4U) thr(u1uz)}.
n=r—n

LO equation was obtained in 1996 (Balitsky) - 99 (Kovchegov),
NLO —in 2007-2010 (Balitsky and Chirilli).
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Impact factor for v — qq

Matrix element for EM current

T :/ddPuddPZL(;(PunFPFJu*PVL)‘DS‘[”(M UzT)*NC](Pu,Pu)
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Impact factors
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~v — qQg impact factor

Pg

1 24 b 2 k
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d
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NLO v — qq impact factor

2

Nz —1
T*=g [ d°p11dP2y {5(Pqu + PgeL — PyL)PS CN [tr(Us U) — Ne]
C

dd
+ / ooy Pars 4 Pezi — Py — P )OI U U)Ir(Us U) — Netr(U ug)]} .
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NLO dijet diffractive photoproduction

Impact factor in arbitrary kinematics:

5677 5(_77 X, (Pq + pa)27 027 €L/T

Density matrix for the cross sections:

_ (doy dogr o
doy = (dUTL dgﬁ) , dor, = dojy.

Dependence on 2 hadronic matrix elements (dipole + double dipole)

(P'|tr(Us U}) — Nelp),  (p/|tr(Us Ud)tr(UsUL) — Notr(Us US)|p)
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Singularities

@ UV — cancelled by Ward identities (Z; = Z)

@ Rapidity — cancelled by the LO BK evolution of the dipole
covoluted with the LO IF

@ artificial UV — cancelled in the convolution of the IF and
Wilson line operator

@ collinear — removed by cone algorithm A¢? + AY? < R?

@ soft — removed with the lowest energy cutoff on the
unobserved gluon wy < E

as N2 —1 |1 (60 — x;,)* 4E? 3
do = dog— —¢ —In| 2L —CL1 In + =
m 2N 2 <x72xj2R4p72pj2 x:xi(p)? 2

=2
Xj ij7 13 — 72
+1In(8) 5 In <X1> In (X;ﬁ/-z> + 5 + doreg
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Applications

@ @ — 0,¢; — 0: Predictions for the ultraperipheral dijet
photoproduction at LHC — no new singularities appear.

® (pq + pg)? — 0: diffractive light vector meson production —
hard part recalculated for longitudinal vector meson
production. Additional singularities to be absorbed by
ERBL equation.

@ Comparison with HERA data (1505.0578) on exclusive
diffractive dijet production
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Conclusions

Work done
@ v — qQg impact factor

@ One loop v — qq impact factor in arbitrary kinematics, v —
longitudinally polarized vector meson impact factor with
nonzero t.

Work in plans
@ Resummation of Sudakov logs.

@ Description of 2 and 3 jet, meson diffractive
photoproduction at HERA and in UC at LHC in NLLA.

Thank you for your attention!
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