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string theory for hadron scattering

• hadron spectrum
• scattering

S-T duality in
elastic scatteringNπ−

Large angle scattering

In string theory on 3+1-dim.

teα′ exp. fall-off

string
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string theory for hadron scattering

• hadron spectrum
• scattering

S-T duality in
elastic scatteringNπ−

Large angle scattering

teα′ exp. fall-off

In string theory on 3+1-dim.

In string theory on a warped spacetime
string on warped spaces

exp. fall-off at small |t|

power law for large |t|

Maldacena ’98, Polchinski—Strassler ‘01

3/10



limitation in the string approach
1λ�

1 S cNλ α=�
gravity dual (string theory)

perturbative QCD

real world QCD
interpolates both.

2Qlarge     ,  small x (large W)
but

small |t| 2(| | )QCDt ≤Λ

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??
(*) hγ − scattering 24
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partons (PDF/GPD)       twist-2 oprtrs.

leading trajectory in string theoryPolchinski Strassler ‘02
Brower Polchinski Strassler Tan ‘06

pion cloud 
not included

Gubser et.al. ’02
BPST ‘06
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Basic Properties of PDF / GPD

• parton contribution
Hatta Iancu Mueller ‘07

Brower Djurici Sarcevici Tan ‘10
Nishio TW ‘11

Polchinski Strassler ‘02
Brower Polchinski Strassler Tan ‘06
Hatta Iancu Mueller ‘07
Nishio TW ‘11
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• parton contribution

• find a saddle point for large (but finite)
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(BPST ’06)     
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Basic Properties of PDF / GPD
Hatta Iancu Mueller ‘07

Brower Djurici Sarcevici Tan ‘10
Nishio TW ‘11

, ,cNλ
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(in conformal theories)



Basic Properties of PDF / GPD
Hatta Iancu Mueller ‘07

Brower Djurici Sarcevici Tan ‘10
Nishio TW ‘11Phase Diagram (fixed t)

IV: multi-Pomeron exchange important
I: low-energy regime vs II+III: high-energy regime
*

,1( , , ) ( )IPj q x t tα≺ or
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*ln Im ( , ) ( ( , , )).
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∼

DVCS x-sect.

In the II + III phase
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GPD model and t-slope B

• analytic expression

• model in collinear 
factorization approach 
(dual parametrization) 

( )( ) ( ) j
jg t γε× Λ

Nishio TW ‘11( )
1Im ( ) ( ).
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Belitsky, Geyer, Mueller, Schafer, Polyakov Shuvaev, Kumericki ’97--

similar model D.Mueller ‘06
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Kaluza-Klein tower of 
Pomeron trajectories
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GPD model and t-slope B

• analytic expression

• t-slope

( )( ) ( ) j
jg t γε× Λ

Nishio TW ‘11( )
1Im ( ) ( ).
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2 jg t

B
t

∂
=

∂
depends on q and x (W)
through *( , ).j q x

sensitive
to q if x<<1

B: decreacing fcn
of  j^* and of q^2

consistent with H1 
DVCS data
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