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MSTIET F\Ue lefractlve Interaction
Leetelf 10 Order Photon Wave function

J.-~l\ tP%oton Impact Factor

= *'lljjlnoton -photon Diffractive Scattering
~* Summary and Outlook
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“e.g. In pp(p) Diffractive Scattering

tic  single diffra.  double diffra. double P

[J.D. Bjorken, 1993]
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[Donnachie and Landshoff 1992]

a(t) = J(spin)
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g4 glueballC'andidate
W A91

mi = 1l

Miami 2007 CONG-FENG QIAO




— |m A(S = 0) (01

& _ [ (1) . %002
=__ d'[ t—0

Miami 2007 CONG-FENG QIAO 6



< -

SREIE _ajectorleﬁﬁve*mtercepts Whichido
fot e,«;eef DIGMIEIRexGhEnelEads tortatal
Cros J tlons decreasmg WhHICh contradicts

-.1.»

lI|Il

_——ﬁﬂresults the reggeon with intercept larger than
~ one was introduced, named Pomeron, IP

[Pomeranchuk, 1956; Foldy & Pelerls, 1963]
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G’ ’eron [P the glueball ?
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MOCIDIDESCription Of POmErofss
~ (BEKITEGUation)

EalitskypEadmmiipatevAKuraey, U076, 10774 1078] -

g

ind in leading logarithm In(s/t)
= approximation (LLA).
—  e.0g. quark-quark scattering
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= 1+ £(q°) 1s the Regge trajectory of
e Pomeron emerges as a reggized gluon
‘ladder in color-singlet.

Miami 2007 CONG-FENG QIAO 10



5 This is m Ch larger than the phenomenologically
ob'ta]negl- | -_f‘?ciercept ofi the pomeron

3 _

o

: dmg order (Log) result violate the Froissart
St d that'is Ln%s, at high energy
-:-"5'-'7' [Froissart(1961), Martin(1963)]
—=s NLO corrections to BFKL Kernel greatly reduce the
- pomeron trajectory.

[Fadiniand Lipatov, 1998; Ciafaloni and Camici, 1998]
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Figure 1: The Feynman diagrams contributing to v* + ¢ — qg + ¢’ in the high
cnergy limit.

[Gieseke & Qiao 2000;Muller 1990; Nikolaev 1992...]
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> Djfffele _e photon-proton scattering is of
garictlarinterest In testing the
e_m ;atlve QCD, because of not only

ERA orolific experimental data, but
the theoretical development
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flevele ove Ilec L 2COMPOSES

=2(p,C ".u-'

propagator enly retaln the fillrst term
_g er terms are suppressed by power of t/s

on polarization vectors can be chosen as
_:Q(q)+xp s f(017/| 0)

“» The yP scattering amplitude can be expressed as
A=eg’2s,  Cya(l-a)(¥(k a)-¥(k+r,a))
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The Appli n of Photon wave fu

N GNHENHOIGRERGLeRICIECHVENNIErACHORNWE
gltion neela)
e

rsmg Cltkosky rules the full amplitude can be written
5’1 ~— in “double difference” form
— dZI r.2

A=ieg f%s'c Jat-a)f @y Py
(K, @)+ WK+, @) — K+, ) —P(K+T I, o)}
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IONRCItide therneR-pertur Sfcoupling

SIRIE WO OUENS O the, proten, 6ne.
PEECIO INtredUce the unmtegrated Off-
d]agor gluon distribution

B A0
..E,E d after iIntegrating over , we would
fget an off-diagonal gluon distribution

jo dAF(x, X, 12, ) =G(x, X, I, 1)
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) rnererj 3 the general amplitude for
FIJHrglgr /e scatterlng off the proton IS

= 2

";‘Ja( a)j T : PO DK D)
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== "Here
DV ) =W, @)+ WK, @) — WK+, @) —F(K+ T I, )
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Alilable coj ua.to K |SJ:he
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q'..hlch IS called the “dipole size”

S
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— = X
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=

& : ariable conjugated to the
e‘mentum transfer between the

= ’iihffractlve system and the proton is the
~  impact parameter b

\:' |
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= ‘P++(p,a)— eK(5p)

:a(l—a)Q +m* K, (2) is the modified
Bessel function
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- » The dipole picture of diffractive
Interaction
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Fig.1: the elastic high energy scattering process AB — AB.
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T oicalCllate thelNLO,Impact factor; We can
q — (qq)q scattering as the starting

- |

OOJr | g enReray limi

t,Q%t ,t ,M*<<S

FIGURE 3. (L)Contributicns to the photon impact factor; (R)Kinematics of the process
7 ta—qita

Miami 2007 CONG-FENG QIAO 24



2 T?lk]m, e ﬂe:g
SCeliiesf !ec

[( )”+(—) ]F

_;-j ) Is the gluon trajectory. Expanding all terms
Jn_e 0) e?rs on the strong coupling g,

'
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' -r(o)a ()tIﬁ?a (1)[Init+ln —roe

0 The calculation of virtual correction to r(l) =
iInvolving 14 diagrams ya2ag
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N NeIccucal calculation, Wesiayv.
COIPULES algebra sy -Mathematlca W|th

Orlf"'gr‘ Favriezle —

UJmJ rrr loop Integral technigue given by [Bern,

JJAO(J,-:E d Kesower,1994],all the results are

BIESE ted analytically. Finally, we need to take the
...,@, *energy limit

ﬁ"—:':':- '.-
R e

= = _——
- e

|t has been showed that the ultra-violet
divergencies are removed in M S scheme; the
Infirared divergencies are cancelled out by adding
real corrections [Bartels, Gieseke and Kyrieleis, 2002]
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Fig.2: quark-antiquark (virtual) and quark-antiquark-gluon (real) contributions to the NLO impact factor,
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Fig.3: 44" scattering at fixed order ag:
(a) order ﬂ'g; (b) &E’: in the second diagram, one of the gluons (left) is reggeized, all other t-channel gluons

are elementary.
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Figure 3: Virtual. real and total NLO corrections to the photon impact factor for 5p = 1.

Miami 2007 CONG-FENG QIAO



iUlinext-te-leading erderpReion
So =| F |2

Miami 2007 CONG-FENG QIAO 24



e

PNoIcheck the numericall result, oneshould get
WIES Independence of NLO. x> ¥ = fofal cross
sacilof

£y part of the photezic total cross sacton

Figure 2: The part of the total ¥*¥* cross section that depends on sp. plotted as a function of s /0°
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Sum

y Tha -fu Il fixed order () prediction for

Jtotal cross-section well come soon
T -;:' - [Bartels, Chachamis and Qiao, in preparation]

= Jtﬁe future, our NLO photon impact

— ifactor should convoluted with NLO BFKL

~ Green’s function in making predictions
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MIHENLC provide us a* ery good play ground |
for tasi mg aficl Ligicle sl o QCD. The
clIFiree r ( mteractlon would e one of the
emoma

—

ol

e A-e T the meaning of the NLO calculation
_-_- or hard diffractive interaction IS more on the

~ theoretical side, rather than for the
phenoemenological sense
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