
Nucleon swelling and Compton scattering
M. Yosoi

Problem of 4He point nucleon density distribution
Variable proton size in CMD calculation

Quasifree Compton scattering



Different effective masses for nucleon
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Nucleon form factor (or size) in nuclear medium
Is it changed from free nucleon?

(medium effect other than mass shift)
・ elastic

q If the exchange particle is a hadron
medium effect of itself

photon MEC
gluon ?

FSI (final state interaction) effect

qprobe [interaction × form factor]
nucleon
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・ quasi-elastic





Nuclear density distribution

[Experiment]        (e,e’) or µ-atom
↓ model-independent analysis

charge density distribution
fold ρp + MEC↑↓ unfold proton charge distribution ρp

point proton density distribution
↑

ground state wave function
↑ Green function MC, etc.

(many body) Schroedinger eq. (Dirac eq.)
↑

[Theory]             NN interaction (2-body, 3-body)

Usually unfold (fold) the charge distribution of free proton
If proton is “swelling” in the nucleus, ……?



Fourier tr.
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Point nucleon density distribution in 4He



Usually it is due to MEC (meson exchange current)



Chromodielectric Soliton Model



Variable rms proton charge radius



Folding variable proton size to the point 
proton density distribution

・ assume Gaussian distribution

・ 2-nucleon pair charge density

・ independent pair approzimation



4He density distribution



4He(γ,γp)3H  in VD energy region

ISI, FSI: small
no MEC ?
Eγ >> Esep

+
Polarization observables



Quasifree kinematics

)(
     

3210

2103

TTTTE
kkkk

sep ++−=
−−=
rrrr



γp→ γp data above GeV energy (1960’s-1970’s)



Compton scattering for nuclear target (coherent + incoherent)



γd→ γd data

after 1990, many precise  γp→γp below 1 GeV
Nucleon polarizability



レーザー電子光によるクォーク核物理専用施設実行計画書
(平成8年）



Identification of Compton events
coincidence measurements of scatted-γ and recoil-p

Co-planarity is important for Compton and π0 separation



Detection system   (by T.Suda)



Yield estimation

・ dσ/dΩ ~ 1 nb/sr
・ Nγ ~ 107 /sec
・ Nt ~ 1 mol

Y= 0.006 ∆Ω    (∆Ω ∼ 1 sr)

need one order high intensity to divide Eγ into10 energy bins
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