Hadronic Form Factor in Space and Time-Like Regions

e The form factor in AdS/QCD is the overlap of the normalizable modes dual to the incoming
and outgoing hadron ®; and ®r and the non-normalizable mode J, dual to the external
source (hadron spin o):

> dz

F@)r = B [ d004000(2) 1(Q.2) 01(2)

o dz
~ R /0 57 Or(2) J(Q, %) @r(2),

e J(Q, z) has the limiting value 1 at zero momentum transfer, F'(0) = 1, and has as boundary
limit the external current, A* = ee'@* J(Q, 2). Thus:

b (&) = It (&, 2) = 1.

e Solution to the AdS Wave equation with boundary conditions at () = 0 and z — O:
J(Q,z) = 2QK1(2Q).

Polchinski and Strassler, hep-th/0209211; Hong, Yong and Strassler, hep-th/0409118.

QNPO6 Hadron Spectroscopy and

Structure from AdS/CFT Stan Brodsky, SLAC
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e Propagation of external perturbation suppressed inside AdS.

e Atlarge enough () ~ ’I“/RQ, the interaction occurs in the large-r conformal region. Important

contribution to the FF integral from the boundary near z ~ 1/Q.

J(Q,z), ®(z)

e Consider a specific AdS mode ®(™ dual to an n partonic Fock state |n). At small z, &™)
scales as ®( ~ 227 Thus:

, 117! General result from
F<Q ) — | A0 )
Q? AdS/CFT
where 7 = A,, — o, 0, = 2?21 o;. The twist is equal to the number of partons, 7 = n.
QNPO6 Hadron Spectroscopy and
Tune 8, 2006 Structure from AdS/CFT Stan Brodsky, SLAC
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0 A A A A
-10 -8 -6 -4 -2 0

Space-like pion form factor in holographic model for Agcp = 0.2 GeV.

No distinction between Feynman large-x
and high transverse momenta regimes

QNPO6 Hadron Spectroscopy and
Structure from AdS/CFT Stan Brodsky, SLAC
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Consider the spin non-flip form factors in the infinite wall approximation
2 5 [ dz 2
FU@) = 0B [ 5@ o),
2 5 [ dz 2
FAQ) = o-F [ 5 0Q) v-(:)

where the effective charges g and g_ are determined from the spin-flavor structure of the theory.

Choose the struck quark to have S = 41 /2. The two AdS solutions ¥4 (z) and ¥ _(z) correspond
to nucleons with J* = +1/2 and —1/2.

For SU(6) spin-flavor symmetry

F@) = B [5IQaeP,

@) = 3 | % 1@Q.2) [P — ()]

where F{'(0) =1, FJ*(0) = 0.
Large (Q power scaling: F1(Q?) — [1/@2}2.

QNPO6 Hadron Spectroscopy and

Structure from AdS/CFT Stan Brodsky, SLAC
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Dirac Proton Form Factor FY

Q4Fp (QQ) [GeV4

1.75

1.5;

5 10 15 20 25 30 35
Q% [GeV?]

Prediction for Q4 F¥ (Q?) for Aqcp = 0.21 GeV in the infinite wall approximation

from Kirk (superimposed green points assuming G, = G, ,): P. N. Kirk et al., Phys. Rev. D 8 (1973) 63.

QNPO6 Hadron Spectroscopy and
Structure from AdS/CFT Stan Brodsky, SLAC
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Q4F1 (Q2) [GeV?] Dirac Neutron Form Factor I

~0.25} |

-0.3;

-0.35;

S S R S—"
Q* [GeV?]

Prediction for Q* F7*(Q?) for Aqcp = 0.21 GeV in the infinite wall approximation.

QNPO6 Hadron Spectroscopy and

Tre 5 2006 Structure from AdS/CFT Stan Brodsky, SLAC
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Drell-Yan West formula for Form Factor of meson

2k -
Zeq/ dl’/ 167:3 Ui, kL + (1— 2)qL) Yp(z, k).

In Impact Space:

1 L
F q2> :471‘/0 dﬁlﬁ/ d2bJ_ eibJ‘.qJ—‘lb(va)’Q
1 00
:872/ dg;/ b db Jy (bqr) ’¢(x7b)|27
0 0

For a two-parton state, the light-front wave function is effectively cutoft at
1

Change Integration variable to: ¢ = |p, | /z(1 — )

B boda Aqep (Qx
Fis@) =8 | ey | e JO<¢x1x> v

QNPO6 Hadron Spectroscopy and
Structure from AdS/CFT Stan Brodsky, SLAC
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e Change the integration variable { = |l_)l|\/x(1 — )

2 1 dx Cmam:AééD CQQE N .

e Compare with AdS form factor for arbitrary (). Find:

J(Q,C)Z/ deo( S0 >—CQK1(CQ),

\/ (1l — x)
Recover AdS/CFT
the solution for the electromagnetic potential in AdS space, and formulau !

- ~ . A
b(z,b)) = ﬁ/f?;o’l) Va(l —xz)Jg (\/513(1 — 33>|bJ_WO,1AQCD> 0 <bf < (1QCI;)>

the holographic LFWF for the valence Fock state of the pion wqq /-

e The variable (, 0 < ¢ < AQC p» represents the scale of the invariant separation between quarks

and is also the holographic coordinate ( = z !
Similar in form

to Radyushkin model

QNPO6 Hadron Spectroscopy and

T 6, 2066 Structure from AdS/CFT Stan Brodsky, SLAC
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Mapping betweew LF(3+1) and AdSs
LF(3+1) AdSs

p(2,b)) ——m— P(2)

¢ = \/a:(l — a:)l_;i

P(z,b1) = /z(1 —z) ¢(0) (1-x)

QNPO6 Hadron Spectroscopy and
Structure from AdS/CFT Stan Brodsky, SLAC

une 8, 2006
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AdS/CFT and Light-Front
Wavefunctions

Light-Front Wavefunctions can be determined by
matching functional dependence in fifth dimension to
scaling in impact space.

2207 — (d—1)z 0, + 2> M* — (uR)?] f(z) =0,

z— (= b\/37(1 — ) de Teramond and sjb

High transverse momentum behavior matches (mod logs)
PQCD LFWF with orbital: Belitsky, Ji, Yuan

Perfect match of LF and AdS/CFT formulae for form
factors

QNPO6 Hadron Spectroscopy and
Structure f;rc())cr)n AdS/CFT Stan Brodsky, SLAC



G. de Teramond and sjb

Map AdS/CFT to 3+1 LF Theory

Effective radial equation:

L+ V(O] 6(O) = M2()

(2 =z(1— x)bi

Effective conformal AT2
1 —4L
potential: VI(C)=— 402

(General solution:

@L,k(ﬂ% gL) — BL,k\/ZB(l — )

X Jr (\/x(l — il?)‘gJ_‘ﬁL,kAQCD) Q(EJ_Z

NPO6 Hadron Spectroscopy and
QNP Structure from AdS/CFT

une 8, 2006
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AdS/CFT Prediction for Meson LFWF

(©) G. de Teramond
SJB

S8
Vi
120,224
0%

o

75 Q'%O‘O‘Q"$‘\\
(757K LK KKK

RN

S AR
R

R

SRR

NS
R ‘\“\

ZRK, N

2R
050090 SO NN
RN
IR
Rtk
R

Nk

N
N
R
DN
> \‘\““\:‘\

O
RO

Y
“1‘&‘\\“\\:‘\\

2-2006 3
8721A14™

Two-parton holographic LFWF in impact space @Z(az, C) for Agcp = 0.32 GeV: (a) ground state
L =0, k£ = 1; (b) first orbital exited state L = 1, k£ = 1; (c) first radial exited state L. = 0, k = 2.
The variable ( is the holographic variable z = { = |b [\/z(1 — x).

~ A
O, 0) = B s Vall =2 (¢oihaen) 8 (= < Aghp)

QNPO6 Hadron Spectroscopy and
Structure from AdS/CFT Stan Brodsky, SLAC
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AdS/CFT Holographic Model  © deggmond
¢(Ua bJ_)

o=ct—z ACt T=t+z/c

The front form

3 -dimensional photograph:
g mesow LFWF at fixed LF Time

QNPO6 Hadron Spectroscopy and

Structure from AdS/CFT Stan Brodsky, SLAC

une 8, 2006
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Evaluation of QCD Matrix Elements: Example f.

e Pion decay constant defined by the matrix element of EW current J‘}L/:
<O ‘@u/}ﬂ_(l - ’Y5)¢d‘ 7T_> — 7:\/§P+f7ﬂ

with
N¢

_ - 1 1
‘” > = |du) = VNG /2 Z (bi dldiuT - bi deiul) ‘O>

c=1

e Use light-cone expression:

2
fW—Q\/NC/ dx/d kl Qpqq/w 44 kJ_)

1673
Lepage and Brodsky, Phys. Rev. D 22, 2157 (1980)

e Find:
V3Aqep
T = = 83.4 Mev,
/ 8.J1(5o,1)
for Aqcp = 0.2 GeV.
Experiment: f = 92.4 Mev.
QNPO6 Hadron Spectroscopy and
June 8, 2006 Structure from AdS/CFT Stan Brodsky, SLAC
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Use Diffraction to-Resolve
Hadrovw Substructure

* Measure Light-Front Wavefunctions

e Test AAS/CFT predictions

* Novel Aspects of Hadron Wavefunctions:
Intrinsic Charm, Hidden Color, Color
Transparency/Opaqueness

e Diffractive Di-Jet Production
* Nuclear Shadowing and Antishadowing

* New Mechanism for Higgs Production

QNPO6 Hadron Spectroscopy and

T @ 2006 Structurelfg';)mAdS/CFT Stan Brodsky, SLAC



Diftfractive Dissociation of

Pion
E791 Ashery et al.
by ~0 (1/k;)
¢ Sl kAM
1-2005 A A’

8711A41

Measure Light-Front Wavefunction of Pion
Two-gluon Exchange
Minimal momentum transfer to nucleus
Nucleus left Intact

QNPO6 Hadron Spectroscopy and
June 8, 2006 StructureIf(;rgmAdS/CFT Stan Brodsky, SLAC



Fluctuation of a Pion to a
Compact Color Dipole State

by ~0 (1/ky )

i X1, Ky 1

=
T =
T Xo, K1 o

A A

Color-Transparent Fock State For High Transverse
Momentum Di-Jets

u
= Same Fock State
ot Determines Weak
d, . Decay
QNRO6 adron Spectroscopy and
June 8, 2006 Structure f;rc());nAdS/CFT Stan Brodsky, SLAC



Key Ingredients in Ashery Experiment

by ~0 (1/ky)

X1, Ky
. ¢ - e Brodsky Mueller
T Xz, K1 Frankfurt Miller
/ Strikman

1-2005 A A
8711A41

Small color-dipole moment pion not absorbed,
interacts with each nucleon coherently
9CD COLOR Transparency

Mjy=A My

do(n A — qgA") = A2 (7N — q@N') F3(t)

q

q

| N
A Target left intact

Diffraction, Rapidity gap

Ashery Colloquivm henomena
Tel Aviv May 8, 2006 Novel QCD P Stan Brodsky, SLAC
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Fluctuation of a Pion to a
Compact Color Dipole State

Small Size Pion Can ; f Ll —~ .
Interact Coherently on n 1 | ) -
Each Nucleon of ’ M/x
Nucleus 871740

Diffractive Dijet Cross Section Color Transparent

M(rtA — JetJetA') = ALM(nN — JetJetN')Fy(t)
do/dt(nA — JetJetA') =
A’do [dit(aN — JetJetN') |Fy(1) 2

ooc—NA4/3
RA

QNPO6 Hadron Spectroscopy and

Tune 8, 2006 Structurelf(;rgmAdS/CFT Stan Brodsky, SLLAC



e Fully coherent interactions between pion and nucleons.

e Emerging Di-Jets do not interact with nucleus.

M(A) = A- M(N)

Nuclear coherence

do 2 2
g% ox A ~ ()
dgz K
o o A4/3
225 450 —
Nuclear coherence -
200 400 -
175 Pt 350 4
t 12 2 -
15{2 Ffl(qu_) -~ e—gRAqL BDDE
»125¢ & 250
@ = @ =
o 100 3 200
75E 150 -
501 100
25;_' T —as f LU ALY Y 5 e EG;_
oF , _I_ I..I—l-'ll'l ._.[.'.'?:,",_f'_(_'__‘_r:_-_-l_—___-t:_;____f___‘ﬁf,_l__ 0 C
0 0.1 0.2 0.3 0.4 0
q.2 (GeV/c)?
QNPO6 Hadron Spectroscopy and

June 8, 2006
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Ashery E79r1:
Measure pion LEFWF in diffractive dijet production
Confirms color transparency !

Mueller, sjb; Bertsch et al; Frankfurt, Miller, Strikman

A-Dependence results: oo A?

k; range (GeV/c) o a (CT)
1.25 < k< 1.5 1.64 +0.06 -0.12 1.25
1.5 < k< 2.0 1.52 + 0.12 1.45
20 < k<25 1.55 + 0.16 1.60

a (Incoh.) = 0.70 + 0.1

Conventional Glauber FermilLab E791
Theory Ruled Out ! Factor of 7 Ashery et al
QNPO6 Hadron Spectroscopy and

Tune 8, 2006 Structure flI’?IInAdS/CFT Stan Brodsky, SLLAC



Key Ingredients in Ashery Experiment

by ~0 (1/ky)
i X15 Kiq
=
T > (
T X2, Kio
1-2005 A A
8711A41 Brodsky, Gunion, Frankfurt, Mueller, Strikman

Frankfurt, Miller, Strikman
Two-gluon exchange measures the second derivative of the pion
light-front wavefunction

q

' M o< 5 —pr(z, k)
q 82k, v L
|
N N
QNPO6 Hadron Spectroscopy and
June 8, 2006 StructureIf;rzomAdS/CFT Stan Brodsky, SLAC



X1Pr Pi x

Pr
— o (¥ " WM&
XEFpﬁr | | [ — W Of
“ e

do 92 2
kP)xnG (u, k; k
dk2 X |ag (k;)xn G (u, )| 8k2 — Y (x, kt)
QNPO6 Hadron Spectroscopy and
June 8, 2006 Structure from AdS/CFT Stan Brodsky, SLAC
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THE k, DEPENDENCE OF DI-JETS YIELD

2

do 5 er
d—kf X ozs(kt)G(:C,kt)' a—ktgw(ua kit)
With ¢ ~ k%, weak ¢(k?) and o,(k?) dependences and G(z, k) ~ k2 j—l‘; ~
gy
S0t
i: ++‘|' __ = Kf@@
3
104 — GAUSSIAN

103 ‘Hﬂg}\/ Tronsverse
5 momentuwmn
102 \l de/p
H consistent withv PQCD

1 1.2 1.4 1.6 1.8 2 2202406 N
k GeV/c

QNPO6 Hadron Spectroscopy and

Tune 8, 2006 StructureIf;TmAdS/CFT Stan Brodsky, SLLAC



Diffractive Dissociation of a
Pion into Dijets

A — JetJetA’
Wl (x, ko)

* E789 Fermilab Experiment

Ashery et al

* 500 GeV pions collide on
nuclei keeping it intact

e Measure momentum of two

jets

* Study momentum distributions

of pion LF wavefunction

QNPO6
June 8, 2006

50
40
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20
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0
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4o

0 0.2 0.4
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X

Hadron Spectroscopy and
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70

1.25 2k, £1.5 GeV/c

60 [—

50

40

IIIIIIIIIIiI

30 |-

20

0 w IS R RN AT |_|_:I‘:L A g
0 0.2 0.4 0.6 0.8 1

X

The X distributionof diffractive dijets from the platinum target for 1.25 < k; < 1.5 GeV/c (left) and for
1.5 < ks < 2.5 GeV/c (right). The solid line is a fit to a combination of the asymptotic and CZ distribution amplitudes.
The dashed line shows the contribution from the asymptotic function and the dotted line that of the CZ function.

Ashery Colloquiwnmy henomena
Tel Aviv May 8, 2006 NO’V(’/I/QCD P Stan Brodsky, SLAC
116



70

60

50

0.25
40

0.2]

30

0.15
o 9
0.08|

||]||'|||||-

1.25 <k < 1.5 GeV/e

Q

- 1.5k 2.5 GeV/c
50—
b il AdS/CFT
0.25F ‘:§
03al- y N o(x) \/:c(l —x)
0.15F /
ED_— ¥ “ /
0.1F /
10} + ~
0.05}
i ==maL Log i g | g g ¢ F oy | gl 8
0 ®.2 0.4 [V 0.8 i
XI

¢($)asympt X 55(1 - CB)

The X distribution of diffractive dijets from the platinum target for 1.25 < k; < 1.5 GeV/c (left) and for
1.5 < ks < 2.5 GeV/c (right). The solid line is a fit to a combination of the asymptotic and CZ distribution amplitudes.
The dashed line shows the contribution from the asymptotic function and the dotted line that of the CZ function.

Ashery Colloqg
Tel Aviv May 8, 2006
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Predictions fromAdS/CFT

AR BIIR XX
R
RN
AR

OO

g BN
=250

e Te)

N — . o
° [ ]

o < o

»0»0»0’0’00»‘?" AN ',’»’P NS ...P.”' 'y'i” :

22 model

K

Stan Brodsky, SLAC
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Coulomb-Dissociate Proton
to Three Jets at HERA

e

Frankfurt
Strikman

Miller

-
P P
3 Jets { —;j\J

Measure W, (x;, k1 ;) valence wavefunction of proton

QNPO6 Hadron Spectroscopy and

Tune 8, 2006 StructureIfz'lg)mAdS/CFT Stan Brodsky, SLLAC



AdS/CFT and QCD

Bottom-Up Approach

Nonperturbative derivation of dimensional counting rules of hard exclusive glueball scattering
for gauge theories with mass gap dual to string theories in warped space:
Polchinski and Strassler, hep-th/0109174.

Deep inelastic structure functions at small x:
Polchinski and Strassler, hep-th/0209211.

Derivation of power falloff of hadronic light-front Fock wave functions, including orbital angular
momentum, matching short distance behavior with string modes at AdS boundary:

Brodsky and de Téramond, hep-th/0310227.
g E. van Beveren et al.

Low lying hadron spectra, chiral symmetry breaking and hadron couplings in AdS/QCD:

Boschi-Filho and Braga, hep-th/0212207; de Téramond and Brodsky, hep-th/0501022; Erlich, Katz,
Son and Stephanov, hep-ph/0501128; Hong, Yong and Strassler, hep-th/0501197; Da Rold and Po-
marol, hep-ph/0501218; Hirn and Sanz, hep-ph/0507049; Boschi-Filho, Braga and Carrion, arXiv:hep-

th/0507063; Katz, Lewandowski and Schwartz, arXiv:hep-ph/0510388.

QNPO6 Hadron Spectroscopy and
Structure from AdS/CFT Stan Brodsky, SLAC

une 8, 2006
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e Gluonium spectrum (top-bottom):
Csaki, Ooguri, Oz and Terning, hep-th/9806021; de Mello Kock, Jevicki, Mihailescu and Nunez,
hep-th/9806125; Csaki, Oz, Russo and Terning, hep-th/9810186; Minahan, hep-th/9811156; Brower,
Mathur and Tan, hep-th/0003115, Caceres and Nunez, hep-th/0506051.

e D3/D7 branes (top-bottom):

Karch and Katz, hep-th/0205236; Karch, Katz and Weiner, hep-th/0211107; Kruczenski, Mateos,
Myers and Winters, hep-th/0311270; Sakai and Sonnenschein, hep-th/0305049; Babington, Erd-
menger, Evans, Guralnik and Kirsch, hep-th/0312263; Nunez, Paredes and Ramallo, hep-th/0311201;
Hong, Yoon and Strassler, hep-th/0312071; hep-th/0409118; Kruczenski, Pando Zayas, Sonnen-
schein and Vaman, hep-th/0410035; Sakai and Sugimoto, hep-th/0412141; Paredes and Talavera,
hep-th/0412260; Kirsh and Vaman, hep-th/0505164; Apreda, Erdmenger and Evans, hep-th/0509219;
Casero, Paredes and Sonnenschein, hep-th/0510110.

e Other aspects of high energy scattering in warped spaces:
Giddings, hep-th/0203004; Andreev and Siegel, hep-th/0410131; Siopsis, hep-th/0503245.

e Strongly coupled quark-gluon plasma (1/s = 1/4m):
Policastro, Son and Starinets, hep-th/0104066; Kang and Nastase, hep-th/0410173 ...

QNPO6 Hadron Spectroscopy and
Structure from AdS/CFT Stan Brodsky, SLAC

une 8, 2006
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Solving the LF Heisenberg Eqn.

Discretized Light-Cone Quantization (DLCQ) Pa,‘;‘oﬁ’
Minkowski space ! L

Many 1+1 model field theories completely solved using

DLCQ Hornbostel, Pauli, sjb; Klebanov

UV Regularization: 3+ 1 Pauli Villars Hiller, McCartor, sib

Transverse Lattice Bardeen, Peterson,Rabinovici, Burkardt, Dalley

Bethe-Salpeter/Dyson-Schwinger at fixed LF time

Angular Structure of Solutions known  Karmanoy, Hwang, sjb

Use AdS/CFT model solutions as starting point! Vary; sjb

QNPO6 Hadron Spectroscopy and

Tune 8, 2006 Structure f;’;)stnAdS/CFT Stan Brodsky, SLLAC



Light-Front QCD
Heisenberg Equation

kA _
1 qq
. R 2 g

QCD M2
[Wh) = Mj W) DLCQ
1 2 3 4 5 7 8 9 10 11 12 13
n  Sector qq ag qag qaqq 999 qgqqg | qqqdqd | 9999 qd999 | 999999 {99499 g |agqdqdagd

3 qg

4 quqq

VY || 9

6 qagg

FALA A 8

qqqqg

8 qaqaqq

9999

E |

qqg99g

1 qgqqgg

12 qqqaqag

13 q9094qqa

QNPO6
June 8, 2006

Hadron Spectroscopy and
Structure ffﬁ“ AdS/CFT

Pauli, Pinsky; sjb
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Use AdS/CFT basis (complete and orthonormal) to diagonalize
LF QCD Hamiltonian

1E+9

Light-Front QCD in basis function modes
1E+8 -

1E+7

=1/2}

{3Q} + {3Q+1G}

r4

-

m

&
|

-
= {3Q} + {3Q+1G} +
o {4Q+1Qbar}+
g 1E+5 | {4Q+1 Qbar+1 G}
g J. Vary et al
T |
> 1E+4 #/’{30}
-
©
£ 1E+3-
0
0
©
= 1E+2
Quarks (Two Flavors) + Gluons
Balanced mode distribution
1641 ' Transverse mode limit = X 2n,+im |
1E+0 : ]
10 100 1000 10000
Total number of parton modes
anpos v Sy ¥ =
T 6, 2066 ructure from Stan Brodsky, SLAC
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Structure function of boson constituent in 3+1 Yukawa theory

Three-particle Fock state truncation

0.020

0.015

0.005

B
o
o
e
o
AN TR NN NN NN NN SN NN MR NN MR NN NN MR SN S S SN

OOOO T T | T T T 1 T T T T T T

o
o
o
N
o
~
o
(0)]

Pauli-Villars Regularization

Hadron Spectroscopy and
Structure from AdS/CFT
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New Perspectives o QCD
from AdS/CFT

e Holographic Model from AdS/CFT : Confinement at large
distances and conformal behavior at short distances

e AdS/CFT predicts Light-front wavefunctions:
Fundamental description of hadrons at amplitude level

e AdS/CFT: gluonium (gg) , meson (q q), and baryon (qqq)

spectra

* Quark-interchange dominates scattering
amplitudes

QNPO6 Hadron Spectroscopy and

T 6, 2066 Structure fg);nAdS/CFT Stan Brodsky, SLAC



Why is quark-interchange dominant over gluon
exchange?

Example: M(KTp — KTp) #

Exchange of common u quark
Moy = [ d2k, dz LA

QimM = Jd°kidz Yobp AP avp
Holographic model (Classical level):

Hadrons enter 5th dimension of AdSs

Quarks travel freely within cavity as long as

separation z < zg = AQch

LFWFs obey conformal symmetry producing
quark counting rules.

QNPO6 Hadron Spectroscopy and

T 6, 2066 Structure fIrzognAdS/CFT Stan Brodsky, SLAC



e
= (,‘?'5;)

ag,ﬂau"'-#v ‘ht!"h-s'h La:\-u:l‘\ :"L (-\“'ﬂe“‘ )

de- _ A
A gk

A My ma D L—S Ei‘m‘ﬁ“\ I"""*‘*f--\'!"'?""'l"l""«

1

Querk. Tulerchony o

3\.}::-. %‘l‘}qﬁ wAR

7\

Gﬁdugﬁau fo E'{th Qeglen A0
chkow - S~ %Cuﬂvn}

\JI:H 2y “J“t'-':l

\ =

Quavkk Tilev c'lﬂ'“\" Enm-u{-
-m . 4 "}_: J.E\.-

Large WNe -

4 Kok Qut NS/ ET
Hadron Spectroscopy and

Structure from AdS/CFT
129

QNPO6
June 8, 2006

Blankenbecler, Gunion, sjb

O" ol MIT Bag Model
. predicts dominance of
— ¥ quark interchange: deTar

Stan Brodsky, SLAC
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Formula for quark interchange using LEWFs

Blankenbecler, Gunion, sjb; Sivers

M= @Wpl|E =K |¢;)
= (Yplaly)y

1 s T d - - - > e - -
5@ ) k| sy MoK =L, x MR+ (=00, MRy~ + (=), 2N (R, 2

where
A=s M2 -M;®~K,-K,-K,-K,
=Mf+M32—SA(EJ_ +(1 =-x)q, -x'f"J_,x)-SB(EL,x)

=M%+ Mp?2 —Sg(k, ~xF, ,x) =Sp(k, + (1 ~2)§, , %) .
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New Perspectives for QCD from AdS/CFT

e LFWFs: Fundamental description of hadrons at
amplitude level

e Holographic Model from AdS/CFT : Confinement at large
distances and conformal behavior at short distances

e Model for LFWFs, meson and baryon spectra: many
applications!

e New basis for diagonalizing Light-Front Hamiltonian

 Physics similar to MIT bag model, but covariant. No
problem with support o < x < 1.

e Quark Interchange dominant force at short distances

QNPO6 Hadron Spectroscopy and

T 6, 2066 Structure f%ozmAdS/CFT Stan Brodsky, SLAC



Essential to-test QCD

* GSI antiprotons

* 12 GeV Jlab

e J-PARC

e BaBar/Belle: ISR, two-gamma, timelike DVCS

e RHIC/LHC Nuclear Collisions; LHCb; forward heavy
quarks, higgs

e photon-photon collider at the ILC

* electron-proton, electron-nucleus collisions

QNPO6 Hadron Spectroscopy and

Structure from AdS/CFT Stan Brodsky, SLAC
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