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Introduction: “dramatic failure” (?) in 3He�e;e0d�!= 50 MeV, Q= 412 MeV/
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� unpolarized XS, low pmiss !

� experimental confirmation would call for improvement in the currents

� possibly 3N forces in the continuum

� lack of simultaneous data on proton/deuteron angular distributions

Spaltro++ NPA 706 (2002) 403

Glöckle++ EPJA 21 (2004) 335
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More trouble in unpolarized 3He�e;e0pn�
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� typical overpredictions by a factor � 5 at low pmiss

� opposite in �e; e0pp�
� theory: incomplete MEC? need for IC? 3NF?

Middleton++ PRL 103 (2009) 152501
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Polarized 3He: it is easy to draw the cartoon...
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� S spatially symmetric, � 90 % of spin-averaged WF, “polarized neutron”

� D generated by tensor component of NN force, � 8:5 %

� S0 mixed symmetry, (spin-isospin)-space correlations, � 1:5 %

� manifest themselves differently with changing pmiss in �e; e0fp=d=ng�
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...supported e.g. by data on 3 ~He�~e;e0p�2H=pn...

� QE (Q2 � 0:31, ! � 135, q � 570)

� 3NF, MEC negligible, FSI small in 2bbu, large in 3bbu
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PRC 72 (2005) 054005, EPJA 25 (2005) 177

4



...and which has a nice analogue in the deuteron...
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...but the true ground state of 3He is like lace

Blankleider, Woloshyn PRC 29 (1984) 538
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The E05-102 experiment

� Benchmark measurement of A0x and A0z asymmetries
in 3 ~He�~e; e0d�, 3 ~He�~e; e0p�, and 3 ~He�~e; e0n�.

� Better understanding of ground-state
spin structure of polarized 3He —
— S, S0, D wave-function components.
Improve knowledge of 3He rather than
using it as an effective neutron target.
Direct consequences for all
polarized 3He experiments.

� Data at (almost) identical Q2 for
�~e; e0d�, �~e; e0p�, and �~e; e0n�
simultaneously over a broad range
of pmiss poses strong constraints on
state-of-the-art calculations.
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details on setup and HRS calibration -! Ge Jin
details on BigBite calibrations -! Miha Mihovilovič
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What is so special about 3He�e;e0d� and 3 ~He�~e;e0d�?

unique isoscalar-isovector
interference in �e; e0d�

in �e; e0p� the D/S effects
seen only at high pmiss

Laget PLB 276 (1992) 398
Tripp++ PRL 76 (1996) 885
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Ingredients of calculations

Bochum/Krakow:

� Faddeev calculation

� AV18 NN potential

� Urbana IX 3NF

� FSI

� “standard” MEC

� charge-density MEC
(sensitive to high-momentum components)

� Coulomb interactions

Hannover:

� Faddeev calculation

� CD Bonn NN potential

� inclusion of � mimics 3NF

� FSI

� “standard” MEC

� relativistic charge corrections

� Coulomb interactions

Recently also obtained results of the Pisa group:

� AV18 + Urbana IX

� full FSI (variational PHH expansion) and MEC

� not Faddeev but of completely equivalent accuracy
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Comparison of full calculations 3 ~He�~e;e0d�
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Bochum/Krakow wave-function truncation

� non-trivial game to play (changes in the bound state imply
changes in the scattering state as well — consistency issues)
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3 ~He�~e;e0d� vs. 3 ~He�~e;e0p�
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Bochum/Krakow sensitivity to S’
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3 ~He�~e;e0� inclusive asymmetries, Q2 � 0:35 ( ! Gn
M )

approx 3 days of running

TRANSVERSE wrt beam

PRELIMINARY

LONGITUDINAL wrt beam

PRELIMINARY
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Asymmetries in 3 ~He�~e;e0p�

VERY PRELIMINARY
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Asymmetries in 3 ~He�~e;e0p�

VERY PRELIMINARY
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Asymmetries in 3 ~He�~e;e0d�

VERY PRELIMINARY
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Asymmetries in 3 ~He�~e;e0d�

VERY PRELIMINARY
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Outlook: triple-polarized 3 ~He�~e;e0~p� MAMI/A1

� spin-dependent momentum distributions of ~p~d clusters in polarized 3He
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Outlook: triple-polarized 3 ~He�~e;e0~p� MAMI/A1

� PWIA: �L, �T, �T0 yield spin-dependent momentum distribution

� FSI, MEC preclude direct access except at pd Ü 2 fm�1

� rich interplay . final-state symmetrization: large effect in C3

. FSI: largest in C2

. MEC: most prominent in C1
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