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TIMELINE - POLARIZED
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FORM FACTOR RATIO @ HIGH Q2
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MAINZ MICROTRON (MAMI)
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CROSS SECTIONS / STANDARD DIPOLE
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CROSS SECTIONS + SPLINE FIT
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ECTIONS: 180 MEV
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ELECTRIC FORM FACTOR
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ELECTRIC FORM FACTOR - LOW Q2
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MAGNETIC FORM FACTOR
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FORM FACTOR RATIO
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MAGNETIC FORM FACTOR
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WHAT TO DO ABOUT THE
DISCREPANCY ?

e Dismiss the Mainz data!

o Let’s make predictions and check if they are

consistent with other recent experiments.



RECOIL POLARIMETRY
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INCLUSION OF THE WORLD DATA
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INCLUSION OF THE WORLD DATA

construction of the error bands
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FORM FACTOR RATIO GE/GM




FORM FACTOR RATIO GE/GM
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TWO PHOTON EXCHANGE
A PARAMETRISATION

 Avallable data Is sparse

« Mostly Q“ dependence

e Few data on € dependence

o Only possible to fit simple model

e |In addrtion to Feshbach Coulomb-correction!

6:0-(1—5)-Iog(1+b-@2)
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FORM FACTOR RATIO GE/GM
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ELECTRIC AND MAGNETIC RADIUS

Final result from flexible models

Results with world data




MEASUREMENT OF THE TWO-PHOTON
EXCHANGE CONTRIBUTION AT VEPP-3

Phenomenological fit agrees with data
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HARD TWO-PHOTON CONTRIBUTION:

DETERMINED BY THE OLYMPUS EXPERIMENT

o

Phenomenological fit agrees with data
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ZEMACH MOMENTS

e Definition of the Zemach moments:

G = / &Br ™ oo (r)

- 3 — —
pe2)(r) = /d r2 pcharge(|r — @il Pcharge or magnetic(w)

« Zemach radius in momentum space:

Waen =+ | G5 (Ge(@)6u(@) -1

 More on Zemach moments:
MOD, |.C. Bernauer, Th.Walcher: Phys. Lett. B696,343,201 |, arXiv:1011.1861
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ZEMACH MOMENTS FOR THE
EXPONENTIAL (DIPOLE) MODEL

« Form factors, density distributions as functions

of R= i
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PROTON STRUCTURE FROM MUONIC HYDROGEN

101 F— — — — s
1.00 -
0.99

0.98

T norm./ J dipole

097 |

0.96

0950, . N
0.00 0.02 0.04 0.06 0.08

four—momentum transfer squared Q2 / (GeV/c)?

e = 0.84fm, rp, = 0.87fm  Bernauer fit (solid) and
e = 090fm. rn, =0.82fm o =0.88fm, rh, = 0.78fm

Es




ZEMACH MOMENTS FOR THE
EXPONENTIAL (DIPOLE) MODEL
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ZEMACH MOMENTS
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CONCLUSIONS

e the MAMI data set iives a Zemach radius
e the analisis of Ye et al. iZO | 8i iives

o there is a strong correlation between the RMS

radil and the Zemach radius

o only data fo

- g<0.8 MeV/c is relevant for the

Zemach rac

{815
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PROTON STRUCTURE FROM MUONIC HYDROGEN
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CONFORMAL MAPPING
ANALYTICITY VS. EXPERIMENTAL REALITY
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FIXING THE NORMALISATION

6 beam energies
constrained by
Rosenbluth formular

3| normalisation sets
approx. 50 data points each
constrained by overlap

fixed by
static limits




