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Physics Motivation (’S

AAre nucleon global properties (mass, radius)
modified inside nuclei?

ADo their EM form factors §), G,(Q?) change?
Alf so, how do these changes depend on:

Free neutron

[ =15min

AThe nucleus size
ANuclear density
AQ?
ACan one disentangle intetucleon effects
Bound neutron

(FSI, nucleomucleon interactions) from
intra-nucleon medium modifications? n ;




The observables of choice (1)

A Usenucleon spinas atool to study the nuclear effect on nucleons
A Polarization transferto a knockeebut proton in QEO (&§1Q1ip) kf observed

A Search fodeviationsw.rt. "Q(&Qip) Circular polarization N’

A "O(8Q1y), 1-gexchange approximation:

PolarlzecE

O observe
hP, P, = =2+/7(1 + T)G G, tan (E‘)/]U, P bserved

| S o

hP,P. = v \/r(l + 7)Gy, tan” (3)/10 Vo x L " p
P;_ 2m,, Gr - ‘ r}ﬁf‘-

Pf: (E +E’)tan(%)6 =




The observables of choic® (

P, G 2M tge . 90
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P, Gy E+E 2 : oy 0
Gg, G, Proton Form Factors (FFs) - 3
ASince(L) 6 1L then perhaps(b) o 1
”_' — -"J'l ”‘. _ T4

A7 11 : nuclearmedium modified electromagnetic proton FFs

AThe measurement (ﬁ%) is:

Aobtainedfrom a single measurement with few % systandstat. uncertainties

Aminimallyaffected by radiative corrections



The observables of choice (3)

Reacrion Plane —
A(%) . Reaction Plane is G ¢ c / P
tated w.rt. Scattering P! |/_’ & Py
rotated w.r.t. Scattering Plane ) EL7 G 0,
| £ *
AMeasure(—') (i) = 1 : p;
”" = 5 Scartering Hane

by p bound

Ammisunmeasurableput mm - y y ® # iSmeasurable

AWithin PWIA and assumingo FSA ms  =m: vy



The observables of choice (4)

AGoal: measure gradual increase of nuclear eﬁecté'{@

APossible by reaching for high . y v
I

AMore straightforward: measur —) versus nuclear effect on the proton:

”_' =
A how deeply it is bound, how ff-shelllt isA how virtual it Is:

A vy o (JJ - \/” ] v)v oy v

ANote: assume that only struck proton is-sfiell



Polarization transfer measurements
e

A(—) were measured at | e ¥ | MAMIAl Setup

l
AJLAB @=0.4¢ 2.6(GeV/cH

AMAMI (@?2=0.18¢ 0.4 (GeV/cY)

AMeasurements performed on:
°H, “Heand 12C

AAt MAMI (MAinz Mlcrotron):
AUsed 2 spectrometers in coincidence (A, C) i
AE, =600, 630 MeV & 0.18, 0.4GeV/c})
Al,= 10mA CW
ABeam polarization ~ 80%

AUsed Focal Plarfeolarimeter(FPP) in
spectrometer A for polarization measuremen




Polarization transfer data (1)

AConsistentwith:
full RC #medium modification of
the proton FF (QMC model)

Aln cleardisagreementwith:
PWIAandNRcalculations

AThestatistical significance is
not sufficient to exclude
calculations without form factor
modification
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Polarization transfer data (2) = «-cs covor

APracticallyQ? independent L0
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POIarlzathn tranSfer dat8X M. Paoloneet al.,PRL 10§2010) 072001
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Polarization transfer datd)

A HighpmiSS:

P isinconsistentwith deuteron reaction model
ALowp,.. @ dependence oP,is
Inconsistentwith deuteron reaction model
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Polarization transfer data (SR ——
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Polarization transfer dat®) o e g s

AEnter!2C. Data fromdifferent density regionsoy " * A: §=0.40 (GeV/d)
. - B: G=0.18(GeVI/c}
separating knockout protons fro® andP-shells % |+
1.21 o dok [T
ARJ/R,, for 2H, “He, 12C(S)12C(P)are consistent, < *% <TF>
even when obtainedh different kinematics. «
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28<E,s<50MeV:
s-shelland multi-particle knockout
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