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Umver31ty Electromagnetic Form Factors (EMFF) in JLab
Clgow Hall A

All 4 Nucleon Sachs form factors.
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G_/G, PR12-11-001

: HRS allows absolute measurement to 1 - 2% accurac
Cross Segﬂon E12-07-108 GMp elastic H(e,e'p) d
O'ep XX QlQ
Sl SBS programme of nucleon_ EMFF ,measur,ements
1 N e E12-09-019 GMn/GMp (by ratio d(e,e'n)/d(e,e’p) method)
Ay ox Dy i 02 e E12-09-016 G_/G, (with polarized beam & target)
FOM o NA2 ~ 5_126 @ E12-07-109 GEp/GMp (with polarized beam & recoil polarimetry)

ECT April 2016 GENn/GMn: maximum Q2 attainable? J.R.M. Annand



QD ey Zero Crossing Point of G_/G

Glasgow

J. Segovia et al., Few-Body Syst. 55 (2014), 1185.
DSE common framework N-elastic and A-transition form factors

6 8
Q? [GeV?] Q2 [GeV3]

@ DSE explicitly describe the dynamical generation of the mass of constituent quarks
@ Zero crossing point (if any) of the G_/G  ratios affects the location and width of the

transition region between constituent- and parton-like behavior of the dressed quarks.
@ A more rapid transition from non-perturbative to perturbative behavior pushes the proton

zero point to higher Q°
@ Conversely the neutron zero point is pushed to lower Q°

@ Neutron data completely lacking at high Q?
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Umversuy EMFF and Diquark Correlations in Nucleons

Glasgow

Calculation: I.Cloet et al., Phys. Rev. C 90, 045202 (2014)

Dirac FF
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Separated data points: G. D. Cates et al., Phys. Rev. Lett. 106, 252003 (2011).

With Proton & Neutron EMFF data flavour decompositiodn possible
Assuming small strange component; Fi's = Fi's +2F7,  Fy, = 2F75 + FY,

@ Calculation using Nambu-Jona-Lassinio Model

Chiral Effective Field Theory of QCD

Valid @ low-intermediate energy
“Parameter free” calculation. No. FF fit.

@ “Soft” d Dirac FF: dominance of scalar diquark correlations

@ Pauli FF: axial-vector diquark correlations and pion-cloud effects more important

@ Q? range of decomposition set by availability of G_ data
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QD ey The Need for Better G_ /G Data

> |n terms of Q? range and precision, neutron measurements still lag way
behind proton measurements

» For measurements in space-like domain at medium-high Q* JLab is the
only viable lab. Quasi-elastic electron scattering from neutron in °H,
*He...

» Double polarised experiments are the way to go (since ~ 1990)
Relatively low sensitivity to two-photon exchange effects compared to
Rosenbluth separation
Better access to relatively small G_ (compared to G| )

» JLab: E12-09-016 G_/G, with polarized electron beam & *He target up

to Q* of ~10 (GeV/c)*...see talk by S. Riordan

= Neutron measurements extremely challenging...independent
verification of results necessary
Alternative method with polarised electron beam and polarimeter to
measure polarisation transfer to recoiling neutron. Unpolarised *H
target

s QE signal much cleaner with *H target compared to *He

s *H experiment should, as far as possible, match kinematic range and
precision of *He experiment.

» Up to now no recoil polarimetry measurement at
Q° > 1.5 (GeV/c)?
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U .
@ ytenr  Summary of Experimental Method

Obtain G_IG for Q* of 2.0 - 9.3 ? (GeVIc)’

Measure double-polarised 2[{(?7 e’ﬁ)p

As opposed to E12-09-016  3He(E,e'n)pp

d

& & & @

Final-state neutron P /P -~ G_/G __(precess P, - Pyin dipole magnetic field)
Cryogenic D, Target 10 cm long

40 uA 80% polarized electron beam
L=1.26 x 10*®* cm™s™
BigBite e' detector (same configuration as E12-09-019 Gmn/Gmp)

Large acceptance (~ 55 msr), adequate momentum resolution (op/p ~ 1%)
SBS Neutron polarimeter: acceptance well matched to electron arm

Dipole magnet, integrated field ~ 2 Tm

Hadron calorimeter, high n efficiency, effective suppression soft background
Active organic-material analyzer

High rate charged-particle tracking systems

Still examining polarimeter configurations...active/passive analyser?
Geant-4 simulation
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QD ey G_/G, Methods...Pros & Cons

Polarized Target Neutron or Polarized Recoiling Neutron?

Advantages Recoil Polarimetry

a 3 - -

2 e target is complex and expensive A™ @ p. ~ 300 - 400 MeVc

. (IC]UI ) arg.e Olers Ig er. u_m|n03| y @l R. Diebold et al., PR. 35(1975), 632.
(if detectors will stand the radiation load) S.L. Kramer et al., PRD17(1978), 1709.

@ i i i 2 i Projection n-p momentum dependence E12-11-009
QuaS| eIaStIC Scattegmg on “H gIves a . Projection n-p momentum dependence PR12-12-12
cleaner signal than “He...less non-elastic
contamination . | 5 | | :

@ Bound-nucleon effects smaller for 2H 0_2:_ __________ Elastlc p ........... _________________ Ref[4]1 45GeV/c

Peak Analysing Power of N-N Scattering

Disadvantages Recoil Polarimetry S P

@ For n-p analysing power A prop. 1/p, B

B : Elastlc n-p | 3
0_1— ............... ............... ................. s ; ................ I — ——

Experiment FOM prop. A * (or P* ) e rojecion of A, s Foport
A ~0.05 P ~0.6 ' ‘
y target . . :
@ Nucleon polarimeter has relatively low il o R tden ||
1 11 1 . 0.2 03 04 0.5 0.6 0.7
detection efficiency (n scattering) 11p,. (GeVic)’

@ Up to now no recoll-polarimetr i i
mzasurement beyon%l Q? = 1.5y(Gev/c)2 @ Hydrogen in principle the best analyser

Hall-C @ C, CH, used in practice

Plaster et al, PRC 73,(2006), 025205 @ For neutrons can use plastic scintillator
or Cherenkov ?...active analyzer highly

desirable to reconstruct scattering
kinematics
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G_/G,, using Recoll Polarimetry

Scattering asymmetry blocks detect

R.G.Arnold, C.E.Carlson and F.Gross, Phys.Rev. C23(1981),363 neutrons or protons...
A.l.Akhiezer et al., JEPT 33 (1957),765 Here: Fe/Plastic segmented
calorimeter H

2¢/7(1 tan LG G

Pg: — —hPe 2 T(2+T) an2 b Mzg
Gy + 717Gy (1+2(1+ 7)tan* 3
¢ 48-D48 Dipole
b 2T\/1+T+(1+T)2tan2%tan%G%/[
: GZ +7G%,(1+2(1 + 7) tan? %)
P, 1 e
Py \/T+T(1+T)tan292—g Gum

U
|

= WP,

Recoil Polarimetry...
N-N scattering V_(l.s) -

¢ dependence of cross section relates
to transverse polarisation components

o (0, ¢y) = 00 (1 + Peaesy [Py sin @), + PJ cos ¢y, )

Precession angle of nucleon P_ through dipole

Analyzer HCAL

Scattered Nucleon
Detector

Large & coverage

Y = 24N [ B.dl Analyser block for neutrons
heBn J1 active (e.g. plastic scintillator)
_ _ o and position sensitive. Use both
Integrated Field ~2 Tm: x~70°asfp -1 elastic n-p and quasi-elastic n-p from *2C
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Elastic N-N Scattering

» Elastic n-p or p-p for highest Ay value. LH  analyser

possibly not feasible technically at JLab

» Proton Ay measurements C, CHZ: detect forward

proton + X undetected

This does not select elastic or quasi-elastic

exclusively

» Empirical p+C value of A ~0.5 of free elastic p-p

scattering

Partially fermi-motion smearing of the elastic signal

Partially inelastic contamination

» Advantageous to detect forward scattered nucleon
Smaller spread in angles
High energy...threshold can be set to reject low-

energy background

Angular spread in
guasi-elastic
n+12C—>n+p+”B
Quasi-elastic on

bound neutron would ..

not give signal in

Fermi Momentum '2C

Sideways Recoil Proton Angle

n"“l“\
0 X

200

Peak Analysing Power of N-N Scattering
Aymax @ p, ~ 300 - 400 MeVi/c

@Ml R. Diebold et al., PR. 35(1975), 632.
S.L. Kramer et al., PRD17(1978), 17009.
A L.S. Azhgirey et al., NIM A538(2005), 431.
] N.E. Cheung et al., NIM A363(1995), 561.
O I.G. Alekseev et al., NIM A434(1999), 254.

0.4 0.6 0.8 1
1p,, (GeV/c)!

Forward Recoil Proton Angle

800

300~

active analyser
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@ Measurements from 1970's
@ Ay for n-p (or p-n) falling rapidly with

0.4

Diebold et al.,
PRL 35,(1975),632

Fits: Ladygin JINR o

E13-99-123 (1999)

Increasing neutron momentum
@ Ay for charge-exchange n-p large at

sufficiently large t (ep ~ few deg.)

No apparent strong incident

momentum dependence of Ay
@ Charge-exchange cross section

factor ~10 lower than n-p

SAID PWA over estimates this cross

section by a factor ~6

ECT April 2016

astic: Forward Neutron vs. Forward Proton

Elastic n-p Polarisation

Forward Neutron

1.73 GeV/c
2.0 GeV/c

4.0 GeV/c

ﬂ 1.50 GeV/c
~0.20 3 3.00 GeV/c
<T VR Forward Proton 4.50 GeV/c
NN 5.25 GeV/c
N e LD ] 7.00 GeV/c
0'4, PH\% } ‘ 9.00 GeV/c
[ BN
n e = i S|
-0.6—Abolins et al.,
(i3 = Siic 8 A8 e il e £ S K
- Robrish et al.,
-0.8—PLB31 (1970), 617
7\\I‘J\\\\\\‘J\\IJJ\IMJ\‘IJJ‘\
0 0.2 0.4 0.6 0.8 1 1.2 1.4
2
-t (GeV/c9)
SAID PW analysis & data base
.+ https://ins.columbian.gwu.edu/data-analysis-center
P\, = 4850 MeV/c I
P, = 4370 MeV/c 10
b P = 5000 MeV/c K
F Pee = 5020 MeV/c Forward Neutron
o P = 5100 MeV/c e
a 't 5 N
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Z : = K
gio'E 57 ‘\.‘ J\\\
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GB Vversity - Preliminary: Polarimeter Figure of Merit

& of Glasgow
Neutron Scattering in Analyzer Material

O'(an,qb,n) = o(0 )[1+A (9 ){P"smgb +Pncosgb H

Monte Carlo: ROOT & G4
@ Generate elastic n(e,e'n)

produce n-momentum distribution Polarimeter Figure of Merit
n scatters from analyzer block 5 ) 5 / ;)
into HCAL N (pn) = [ (pn, 0,) Ay(pn,0,)d0,
@ n-p cross section SAID PWA. 10
x [1 + (effective# protons in C)]
E?fal_e charg(;-%ﬁ/change by 0.16{; - Total
iciency ~ 7-8% S ( teri
@ Efficiency from G4 ~ 12-13% ; \\ \Cnhp) scai pnhng (n.o)
e A for n-p scatter (forward n) ‘;:t \\\a:f“xc ange (n,pj
Ladygin (JINR) fitto p and ¢ ~ 1 — . —
dependence =, | S o
@ Ay charge-exch. n-p (forward p) - Tt
A =t —t <0.4; AZ =—-052,-t>04 =
AS = 0.5 x AH Iy
@ SBS polarimeter sensitive to both o 3 s 5
n-p and charge-exchange n-p P, (MeV/c)
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Explore possibility to use GEIO polarimeter charge-exchange n-p

Plan View of 9 (GeV/c) “Kinematic Setting Hadron Gelonmoter.
Dimensions mm

Neutron Polarimeter

Analyser
Array

10cm LD, Target

40 uA beam 4.4 - 8.8 GeV
£:1.26 x 10* cm™ s™ per nucleon

Coordinate
Detector

Pb Shield

Ve’éo Tiles

:
0 1000 mm

Hadron Arm Polarimeter
e Dipole to rotate n B Py

sweep low-momentum background
- differentiate n and p hit positions

PFF 1219 5 Analyzer array plastic scintillator
. CHRINCHIGas CH‘T@%KV/ segmented

: / ~Pb-Glass Shower Counters
Detectors upgraded to e O @ HCAL ¢ asymmetry detector
increase luminosity CEN Trackers ™ insensitive low-energy background
capability Timing Hodoscope large ¢ coverage @ forward 6

Electron

1550

BigBite Electron Arm
Acceptance well
matched to SBS
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QD ey The Geant-4 Model

Hadron
Calorimeter

BigBite

Exit Beam Line

g Hodoscope
V1 Shower

3D Rendering of double "
polarised d{e,e'n)
i |experiment (Geant-4) |

BigBite Electron Arm

Neutron_‘_‘.-Fl’o\arimeter
Arm

LD2 Target %
ncident 8.8 GeV
{ Polarised Electrons

@ Geant4.10.01: add ¢ dependence polarised nucleon elastic and QE scattering

@ Record signal amplitude and time from each detector element.
@ Analyse simulated data as in real experiment.

e Calculate element rates 8.8 GeV, 40 pAon 10 cm LD, (£ = 1.26 x 10 cm™s™)

@ Concentrating on polarimeter arm. Cluster analysis, energy-weighted mean hit
position

@ Reconstruct angle in analyser and scattering angle analyser to calorimeter.
Extract ¢ dependence.
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8 o7 Glasgow Detector Rates: Analyser Array

Analyser: Individual Element Singles Rates

Ebeam Angle Shield Element Threshold | Rate

(GeV) (deg) (MeV) (kHZz)
< | 88 19.4 No Pb Single Bar | 1.0 14000 Geant4.10.01 calculated
I~ 88 19.4 No Pb Single Bar | 5.0 2800 rates consistent with
= - ious DINREG cal
< | 8.8 19.4 50mm Pb | Single Bar | 1.0 1800 previous calc.
(LB 8.8 19.4 50mmPb | Single Bar | 5.0 230 (Geant-3)

8.8 194 50mm Pb | Hit Cluster | 20.0 71

4.4 27.5 50mm Pb | Single Bar | 1.0 830

4.4 27.5 50mm Pb | Single Bar | 5.0 95
8 4.4 27.5 50mm Pb | Hit Cluster | 20.0 14
Yy |44 27.5 50mm Pb | Single Bar | 1.0 1000
% 4.4 275 50mm Pb | Single Bar | 5.0 200

@ Most demanding kinema‘tics | Total Energy Deposited in Analyser Array
2 _ 2 _ 33 107 | : E,..=88GeV, 6,=19.4 deg.
Q°=9.3(GeV/c),, L=1.26 x 10 |
Beam energy 8.8 GeV 10°)
BigBite @ 30.7 deg. 10°|
Polarimeter @ 19.4 deg. 2 ol Mo P shisld. no 48048 field
. . = | i 0 snield, no e
@ Pb shield necessary when using S wl No Pb shield. 48D48 2Tm

plastic scintillator for analyser el 50 mm Pb shield, 48D48 2Tm

@ Analyser option: use plexi-glass
Cherenkov? ...doesn't help much if
most of background soft photons
Polyethylene CH....optically OK?

ECT April 2016
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Total Energy Signal

6 GeV/c neutrons incident on Analyser

Plastic Scintillator
Plexiglazs Cherenkowv

Energy SlgnaI{MeV} o

Angle Resolution Plastic Scinitillator

2500~
2000~

1500~

Analyser_CldTheta

Entrias
Mean
RMS

2 i
Constant

Sigma

26744
0.05224
02616
461.5/ 16
26814 241

Mean 001144 + 0.00117
01707 & 0.0011

' I A
04 02 [1]

'l e 11
0.2 04 08 0B

86 (deg.)

1

12 T4

2:0
2000
1800
1800
1400
1200
1000
a0
800
400
200

Array Hit Multiplicity

Plastic Scinillatar
Plexiglass Cherenkov

Multiplicity

Angle Resolution Plexiglass Cherenkov

Analyser_CldTheta
Entries 26624
Maan 0.09253
RMS 0.3308
¥ ndt 2829/ 15
Constant 2021+ 20,0
Mean  0.009281+ 0.001484
Sigma 0.192 + 0.001

sl J a1
04 0z []

' I S A i
0.2 04 08 0B 1

56 (deg.)

Pl
12 T4

Normalise
Scintillator/Cherenkov
signals to proton
energy loss

6 GeV/c Protons Incident on Analyser

Analyser_Etot
Entries 10000
Mean 56.41
RMS 19.27

Plastic Scintillator

Plexiglass Cherenkov

i
|

100 200 300 400 500‘ 600 700 800 900 1000
Total Energy Signal (MeV)

10?

10

w

@ 18x46 array of 4 x 4 x 25 cm plastic scintillator aligned parallel direction incident
neutrons

@ Energy weighted cluster analysis: apply cluster energy threshold 20 MeV, angle
resolution 0.17 deg.

@ Plastic scintillator detection efficiency 26% for 6 GeV/c incident neutrons

@ Calculation for plastic scintillator and plexiglass Cherenkov. Slightly lower efficiency for
plexiglass

ECT April 2016
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QD ey Calorimeter

° 11 X 22 array Of 15 X 15 X 908 s X Position Resolution WSE"“'—GM"’LM _ ¥ Position Resolution EMEE‘UT—G'“‘LW
cm modules ol - ] . s s
@ Each module g I e
40 sheets 1 cm thick plastic i3 e eromcm | s
scint. i e e
40 sheets 1.27 cm thick Fe .
Central WLS readout strip of ; :
@ Trigger on events of “total- W Y
energy” > ¥ peak channel value ,—g—S2imeer Clister Eneray e
of cluster energy S Lo 2P0 e
@ Position resolution~4cm @ 6 C £ =
GeV/c from energy weighted - ok
cluster analysis w0 ol
@ Detection efficiency 6 GeV/c ol o]
neutrons 77% ,»’: oy
@ Forward angle protons: can use Erergy (arb. uits) Multplicity

CDet and GEM for better track
determination
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T s

JAnal
Bt

Pnlarlmeler Energy Culs

=)
glll

Polarimeter

Polarimeter Scattering Angle
o B B 3

|

1]

i

2
-

Polarimeler Polar Scattering Angle

=)
gIIII TTT

i 1 |
4 B 4 B
Calorimeter Energy 8 (deg.) 8, (deg.)

@ Optimum scattering angle depends on incident neutron momentum
Distance from analyser to calorimeter adjustable

@ 6 GeV/c incident neutrons
Select analyser energy deposit > 20 MeV
Select calorimeter energy deposit > Y2 peak channel

Select polar scattering angle 6 1 — 8 deg.

@ Polarimeter detection efficiency 13.9% (not all of that is from elastic
or quasi-elastic scattering)

ECT April 2016 GENn/GMn: maximum Q2 attainable? J.R.M. Annand
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yggggggg Obtaining Polarisation Components PXPy

0 (Ons dn) = 0(0n) {1+ P.AT (P, sin g, + P, cos ¢n) } Simulated Data
_ X Compenent Polarisation
@ 4 Comb. beam helicity, SBS dipole polarity R ™ JF
F(¢,) =C{1+|P}|sin¢, £ ’P;’cosqbn} 0.15_ . Jr
@ Unpolarized Distribution T -
= 0 PO 0.1094 + 0.0086
C=(F4y+F_+F_+F_1)/4 < F
@ Polarized Distributions b
Fp=F —F 4 +Fy —F _)/2C s Jr Jr
Fy = (F-|-_|- —F+_+F_+—F——)/2C T "{p'('j")' E R T
eg.
@ 4 x 10° incident neutrons, 6 GeVlc
Input polarisation components i Y Cﬂmponenthzolarisaﬁon
InCI Pe = 08, X(Z_’y) = 700 0,3; Entries 13860
P =0.190, P = 0.524, A, = 1.0 e s s7se
@ Reconstructed polarisation comp. ,..\‘”;‘ pro “osne
Py =0.109+0.009; A%/ =0.574 4 0.045 S of 0 __omer: coms
P =0.316£0:009; =A%) = 0,603 £0.017 o1E
F2 ~ e(AT)? = 0.14 x 0.59 o
5P — \/ 2 ol = 'q)'(i‘g'}' N O
V4 x105x F2 T '
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Y Position (cm)

X Position (cm)
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B, (Tesla)

48D48 TOSCA Field Map
Bare dipole

B, Central Trajectory

0 50 - 10 200
Z Position (cm)

B, Horizontal Slice

Z Position (cm)

GEn/GMn:

Analyser position
dependence induced P

| 0.04

80

40 ﬁ 0.02

(cm)

Y Hit Position

40 L : 10.02

-0.03

-0.04
-30 -20 -10 0 10 20 30

X Hit Position (cm)

Spin Precession in 48D48 Dipole

@ Nucleon spin precession
calculated in Geant-4

@ TOSCA field map, no
field clamps fitted

@ Start 3 GeV/c neutron
with spin (0,0,1) at target,
track through dipole field,
record spin components
at analyser

@ Max spin transfer z— x
~4%

@ Smoothly varying, can be
corrected, analyser has
good position resolution

@ Max sys. error to PX/PZ ~

2.5%

@ New calculation with
updated TOSCA field
necessary. New G4 also
needs to be checked.

maximum Q2 attainable? J.R.M. Annand



i U t .. D
B 80y Precision @ L = 1.26 x 10%® cm?s™

2 n n

o Q?° p. Rate (Hz) FoM Time (hr) SP SR
(GeV) (GeVic)®  (GeVic) x 107
2.2 2 1.72 1109 17.1 24 0.0035 0.008
4.4 4 2.89 122 4.4 48 0.014 0.044
6.6 6 3.97 29 1.9 150 0.026 0.10
8.8 9.3 5.82 3.2 0.9 750 0.051 0.22

@ Estimates from ROOT-based and Geant-4 Monte Carlo models
@ Geant-4 calculation in progress
Detection efficiency ~ factor 2 higher than with ROOT model
Effective Ay for ~ 25 g/cm? CH around 0.5 that of elastic n-p scattering,

consistent with p-p scattering measurement (analyser thickness ~50 g/cm?).
@ R based on Glaster G__and Kelly G, EMFF parametrisation

@ Expect overall systematic error to be ~3.0%

ECT April 2016 GENn/GMn: maximum Q2 attainable? J.R.M. Annand
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@ E12-09-016 also uses
BigBite and HCAL but has
the polarised °He target
(P ~ 60%)

@ °H target offers a cleaner
QE signal which results in
lower systematic
uncertainties
Can we do better using
recoil polarimetry?

@ Increase luminosity ?
Detector rates limitation
Keep Pb shield to minimum

@ Increase analyser
thickness ? ...rates, timing,
multiple scattering

@ Hydrogen analyser ?
Could work with charge-
exchange scattering...track
exiting forward proton

e CH, analyser ? (as opposed

to CH)...would require
transparent polyethylene to
detect Chernkov light.

GEn/GMn:

1.0

%E

c 1u
S 0.5

c

=
0.0

Comparison with E12-09-016

Plaster [6
Riordan [5]

E12-09-016 [1]

Present Experi

—

——
i e
-
-
-
-
-
-
-
-

RCQM - Miller (2005)
GPD - Diehl T
—=——=— VMD - Lomon (2006)

—— — DSE - Cloet (2010) —]
— . F,F,A=300MeV
NG Gen(1) Fit &
\ —
AN |
b i
e ¢+ H ° * N
lllllllllllllllllllllllll llllllll |]lllllllll LI lll\ll
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Hopefully predicted Ay values can be tested

against new neutron measurements at Dubna
p_upto 4.5 GeVic

New JLab proposal scheduled for 2017
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M U t
1 el Summary and Outlook

@ BigBite and SBS configured as a polarimeter are highly suited to a double polarised,
recoil-nucleon polarimetry measurement of G_ /G

High precision low-to-medium Q* measurements will be possible with a relatively short
measuring time.

@ Reach to higher Q% is less certain due to uncertainty in the effective analysing power of
the polarimeter at higher incident neutron momenta.

» Polarised neutron Ay measurement proposed at JINR Dubna up to p_= 4.5 GeVic,

equivalent to Q* ~ 7 (GeV/c)*. Test combination of analyser bars and calorimeter
modules. Possibly run in 2016.
Prototype 4x8 array of 4x4x250mm analyser bars constructed Glasgow
This will also be available for Hall-A rates testing
» Charge-exchange scattering starts to dominate polarimeter FoM at p_> 4.5 GeV/c

This may allow for extension of recoil polarimetry technique to higher Q?
The Dubna experiment will distinguish forward-scattered neutrons from forward
recoiling protons

@ Monte Carlo simulations of the experiment continue in Geant-4 framework

@ New JLab experimental proposal to 2017 PAC.

Thanks for your attention
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/D ey Why a 2" G_/G_ Measurement

@ EMFF fertile testing ground for models of nucleon structure
QCD-related formalisms which calculate in the non-perturbative regime
Dyson Swinger Equations, Lattice
Does GEp/GMp continue to fall....zero crossing?

Does G_ /G, bend back and cross zero at high Q*?

@ With all 4 Sachs FF a flavour decomposition is possible (assuming
negligible strange component of nucleon wave function).
Q* range limited by G__...currently up to 3.5 GeV*

What do differences in u,d distributions show?

@ EMFF are moments of GPDs. Absolutely necessary to have precise FF
when extracting GPD from e.g. DVCS

@ In terms of Q° range and precision, neutron measurements still lag way
behind proton measurements

@ Neutron measurements challenging...independent verification of results
necessary

@ QE signal much cleaner with “H target compared to *He

@ “H experiment should, as far as possible, match range and precision of
*He experiment. Up to now no recoil polarimetry measurement at
Q> 1.5 (GeV/c)?
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A Uni 1t : : : :
BB ey Flavour Separation and Diquark Configurations

J.Segovia et al., Understanding the Nucleon as a Borromean Bound State, arXiv:1506.05112v1, 2015
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@ Zero crossing location (if it exists) in Fld: relative probability of scaler and

pseudo-vector diquarks in proton
» F " more sensitive than F " to interference between scalar and pseudo-vector

diquark correlations
@ Q” range of decomposition set by availability of G_ data. Verification of zero

crossing in F °, F “ requires extension of Q* range of G_
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