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What do form factors really measure?

Relation to orbital angular momentum
of nucleon?


http://arxiv.org/abs/0705.2409

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

Neutron has noi charge; Ut charge density,
REEd not vanish

IS central density: pesitive: or negative?
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Neutron: Need 7 cloud effect at low Q?
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Relativistic treatment needed Feynman graphs, |,

Light front cloudy bag model LFCBM 2002
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FIG. 11. Neutron charge densily,

One gluen excliange: alsergives
pPosItive central chiarge density:




Enoughn moedels- Today,

fpfefefsl Ependent Infermation



Outline

Electromagnetic form: factors
Light: cone: ceordinates, kinematic subgroup
GPDs + Bit ofi math | -

TWwWo dimensional  Eeurier transfern of
E. QIves p(d), SOPEr 77

Data analysis;
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Old Interpretation- Breit frame

Ge is helicity flip matrix element of J°



Interpretation of Sachs - Ge(Q2) IS
Eeurer transfoerm: ofi charge: demnsity.

Correct non-relativistic
Non-relativistic two particle :

U(ry, 1y, t) = ePRR

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

et H(t1—12) |nteractions!

¢ Is frame dependent, interpretation
of Sachs wrong



Why: relativity, iff @2<< M?

QCID- pheten nits ~ massless
guarks

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

Ge "~ Q2 (J &P Py [>+C/(m,))



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 fiormalism-
Kinematic subngreup: off Poincare

Lorentz transfermation —transverse
\/eloeIty V.

k- such that k2 not changed



Generalized Parton Distribution
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transverse center of mass R
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RESULT
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For neutron t G,, =~ G at low Q?



PHYSICAL REVIEW C 70, 068202 (2004)

Simple parametrization of nucleon form factors
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A New Parameterization of the Nucleon Elastic Form Factors
R Bradiord A, Bodel* H. Budd? and J. Amington®  hep-ex/0602017
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Negative ~
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Negative F;
means central
density negativeo.
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Resolution - G vs F| oo Momentum Frame IMF
7(0) = u(p) (v"(Fy + F2) — 25-) u(p)
Breit frame (helicity flip) J°(0) = GE
Boost to IMF JY ~ (JY + J%) = JT,
J(0) = u(p) ( T(F1+ F) — +) u(p)
Boost spinors to IMF, — helicity non-flip,

JH(0) = F




Neutron Interpretation

Central quark density reduced A
_ bag + OAM

by orbital ang. momentum oaAm?




Neutron Formi Factors in LECBIM
Miller 2002
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Charge symmetry: u in proton is d in
neutron, d in proton IS U in neutron




Summalry.

Moedel independent infermation en charge
density,

p(b) —YW/ 1.b)= / PR (Q* =)™

e Central charge density of
neutron IS negative

e Pion cloud at large b
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