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Outline

B Normal spin asymmetries related to T-odd effects in elastic electron-
nucleon scattering === direct measurement of the absorptive part of
2-y exchange box diagram

B Unitarity to relate the absorptive part of 2-y exchange amplitude to
pion electroproduction amplitudes

E Estimates of resonance contribution to Beam and Target Normal
asymmetries

Pasquini, Vanderhaeghen, Phys. Rev. C70 (2004)



Transverse beam spin asymmetry
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on-shell intermediate states
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1 y exchange gives no contribution to spin asymmetries
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spin asymmetries arise from interference of

1y exchange and absorptive part of 2y exchange
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=) Hadronic Tensor: Absorptive part of Doubly Virtual Compton Tensor
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on-shell intermediate states (My 2 WZ)
=) Transverse spin asymmetries
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Model for the hadronic tensor

® Elastic contribution
k k, k'

9, q-

P p+4q, p'
on-shell nucleon intermediate states

® Inelastic contribution

X=n N
resonant and non-resonant n N intermediate states
calculated with MAID2000



MAID

The Mainz-Dubna Unitary Isobar Model
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Nucleon Born Vector mesons Nucleon
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Background contribution

v' Background and resonance separately unitarized
v’ Pion cloud is absorbed in the dressed resonances

v' Vector meson and Resonance parameters fitted to
v+ N— 1 N experimental data

Nucleon resonance included
(all 13 **** below 2 GeV)
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Resonance Partial Wave Multipoles

AA1+/ E1+' L1+
M., L
L

m =
N
m
IN)

o
¥

—
o
¥

o
r

—
o
e

m
o
t

—
o
S

w
1

n
|

== === ==

Drechsel, Hanstein, Kamalov, Tiator, NPA645 (1999)




Kinematical limits
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Kinematical bounds for Q?; and Q?2,
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Beam normal spin asymmetry:
energy dependence at fixed 6,,,=120°
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Beam normal spin asymmetry
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New measurements at MAMI and at JLab in the

forward and backward regions
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Beam normal spin asymmetry
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Beam normal spin asymmetry
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Target normal spin asymmetry
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Integrand : target normal spin asymmetry
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Target normal spin asymmetry
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Conclusions

TSA in elastic electron-nucleon scattering : unique new tool to access
the imaginary part of 2y exchange amplitudes

Imaginary part of 2y amplitude
=) absorptive part of non-forward doubly VCS tensor

Unitarity to relate the absorptive part of doubly VCS tensor to
pion-electroproduction amplitudes

=mmp TSA in the resonance region as a new tool o extract information on
resonance transition form factors

Outlook: to access the real part of the 2-y exchange amplitudes through
a dispersion relation formalism

== o precise knowledge of the imaginary part 2-y exchange amplitudes
IS a hecessary prerequisite



