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Wihat Is charge density’ at the
center of the neutron?

Neutron: has noi charge, Ut charge density,
REed noet vanish

IS central density pesitive: or negative?



Neutron: Need 7 cloud effect at low Q?
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Cloudy Bag Model 1980 oz 4n r=p"(r)
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Relativistic treatment needed Feynman graphs, sl

Light front cloudy bag model LFCBM 2002 _ |
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One gluen exchange: alser gives
PoSsItive: centrallcharge: density,

Eriar, Ellis et al, Isgur & Karl
dd ene gluen interaction Is repulsive

Mainrgquestion; teday: entain moedel

EpPERdent: Infiermation



Outline
Electromagnetic e actors

Light'cone coerdinates, Kinematc
sugroup

Generalized partonr distibution flnctiens
Bitt of mathy | =
Twordimensional” Fourier transfornm of ;-
gIves; p(0). Seper 7.7

Data analysis




What Is a form factor? How to tell
how: bigisemething 1s?2. /

Look “




(N, X'p'[JH| N, Ap) = i (p') [F1(Q% )y + F(Q%) o ‘2”,”” Jux(p)

Gu = Fi+ F

Ge is helicity flip matrix element of J°

G, is helicity conserving matrix element of J!



Interpretation of Sachs - Ge(@2) 1S
Fourier transform ol charge density.

Correct non-relativisticaly
Non-relativistic two particle :

\Il(rhr),t) PR~ '—(- qu)( )

Relativity: (I'l, tl), (I‘Q, tg) U1 75 to

et H(t1—12) |nteractions!

¢ Is frame dependent,
interpretation of Sachs wrong



Why: relativity i @2 M?

QCID- pheten nits ~ massless
guarks

Nor matter how: small @7 Is, there
IS & DOOSt correction that IS oc Q2

1~ Q(lw]+C/(myRy)%)



LIght cone cooerainates

“Time” z+ = (ct + 2)/V2 = (z° + %)/ V2
“Evolution” p~ = (p® — p*)/v2
“Space” 7~ = (ct — 2)/v2 = (2 — 2%)/V2, If z*
“Momentum” p+ = (p® + p?)/v/2

Transverse : “Position” b “Momentum” p




Relativistic, formalism-
KInEmatic subgroup: ol Peincare

Lorentz transfermation —transverse
\/eloeIty V.

k- chosen so k? not changed



Wy light cene: coerainates?

~

Zlitl Zz;tg

Deep;inelastic scattering:

Z,-2,=C(t,-1,)
z,+Ct =Z,+ctz  X"=Tixed



Generalized Parton Distribution
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A+t=0, t=(p-p’)? = -Q? =-



Generalized Parton Distribution
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Integrate over x

010,(2,h) = 504(0.b)gs 0.

Density and matrix
element of y*
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Main result

0(5) = Zeq/d&‘ q(:(:jhj /dﬁqF (QE ) i¢h

Ge(Q) +7Gy(Q")
2T [47 *

1=Q2/4M?
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Simple parametrization of nucleon form factors

I J. Relly
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A New Parameterization of the Nucleon Elastic Form Factors
R. Bradford *A. Bodek * H. Budd ® and J. .ﬂm'mgtnnb
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Negative ~
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Negative F,
means central
density negative
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Neutron Interpretation

? - at short distance ?



Neutron Formi Factors in LECBIM
Miller 2002

G/ G {(neutron)




Charge symmetry

Pu=Pp=Pr/2  P4=Pp-2Pn




7Quark Interpretation?

=0, NG transyerse: mementum, lew
Bjorken: x

oW X, Sea

Ul bar urisi suppressed: by Pauli principal,
Signal & Tiemas



Summalry.

Moedel independent infermation en charge
density,

p(b) —YW/ 1.b)= / PR (Q* =)™

e Central charge density of
neutron IS negative

e Evidence for pion cloud at
large b



Wihat do electronagnetic femm
flactors measure?
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