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Maldacena '98, Polchinski—Strassler ‘01




4/10

limitation In the string approach

A1l

2
| . small x (large W ve OC
arge Q, small x (large W) perturbative QCD

but
small [f| (|t]<Agep)
real world QCD
Interpolates both.
1< A=asN,
gravity dual (string theory) experimental data

=qualitative understanding of data (if possible)
=provide ideas for fitting function
= not for quantitative predictions
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partons in strongly coupled theories??

v —h scattering [ d*x e (h(p,)|T{3" (3" (O)}N(p,))
—iT"
=>".C(@) {h(p,)| O, (0)|h(p,)).

OPE
partons (PDF/GPD) () twist-2 oprtrs.

Polchinski Strassler ‘02 | . . . :
InQg tr ry in string theor
Brower Polchinski Strassler Tan ‘06 @ ead J : aJeCtO 4 Sg b ) ttelong
ubser et.al.’
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Basic Properties of PDF / GPD

Hatta lancu Mueller ‘07
Brower Djurici Sarcevici Tan ‘10

e parton contribution Nishio TW "11

dia, k) o "J-LE‘?E'f' I||r|:'_ W —alz F'l'- |||-:1'~r v —g[F P K8, 8 2, 2],
. - 1—-5 1
Kigt;zr)=—-8Rv |||r-c1'”—|||r =
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Polchinski Strassler ‘02

Brower Polchinski Strassler Tan ‘06
Hatta lancu Mueller ‘07

Nishio TW ‘11
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Basic Properties of PDF / GPD

Hatta lancu Mueller ‘07
Brower Djurici Sarcevici Tan ‘10

e parton contribution Nishio TW "11

j v(J)
m 1~ [ f(j)[&x] [g] g, 1)

anomalous dim.

V(J)ﬁ\/4+2\/x(j—2)—j (BPST '06)

 find a saddle point for large (but finite)
A, N, |n(1/ X) and IN(Q/A)

. v(i")
Im Ii ~ X (‘/Y) g .. (t) &l _ I.n-:l_.-':r].
q . a5 1= Infg/A)

(in conformal theories)
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Basic Properties of PDF / GPD

Hatta lancu Mueller ‘07
Brower Djurici Sarcevici Tan ‘10

Phase Diagram (fixed t) Nishio TW ‘11

In the Il + Ill phase

!
In =1 DGLAP evolution
IV

0 1In |m|i(q’x)_ B
olIn (q/A) = Yepst (J (0, X,1)).
" In(1/ X) evolution
il dlnIm 1.(q,x) e )
o In (1/X) =] (q,x,t)—1.

migAl - DVCS X-sect. ) ()i
i +
do %EZ D [W]LKJ D[AZ Jﬂ J

V. multi-Pomeron exchange important ot A LA qz
I: low-energy regime vs ll+lll: high-energy regime

j*(q,x,t) <O‘|F>,1(t) or aIP,l(t) ~ j*(q,x,t).
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GPD model and t-slope B

i) Nishio TW ‘11
m1, =~ [ f(j)[ﬁ] [%J )
similar model D.Mueller ‘06

e analytic expression 0,0y~ LY A"
g.(t)x(gA)V”) J—ap(t)

- gfevEnesan () mpere 3 San( D)

% l.sh"-*ﬂ [hﬂw—_ | - ‘:'-”’ ”;_._".' iy [/ —E2) ] 2 m;,

e model in collinear Kaluza-Klein tower of

factorization approach Pomeron trajectories

(dual parametrization)

Belitsky, Geyer, Mueller, Schafer, Polyakov Shuvaev, Kumericki '97--
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GPD model and t-slope B

EERIRC Nishio TW ‘11
im 1, =~ [ dj f(J)[WJ [HJ 9;(0) 4

e analytic expression 03

g, (t)x(eA)"Y El - “= .

_ % fdm—_gme'fJ -*-:ﬁ:ﬁ]f( %J‘J r[g_-j][*"‘]” 4—_

) l‘i::_m (ﬂ_ﬁﬂ[ =7y irJ j::.-m = )‘ I B: decreacmg fcn
oy (V=2 A of j** and of g2

consistent with H1
 t-slope DVCS data

dIng,(t)  dependsonqgandx (W) . sensitive
ot through j*(q,x)_ to q if x<<1
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