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Why are we doing this?

@ Ay is sensitive to final state interactions (FSI)
@ In PWIA, Ay in Quasi-Elastic 3He'(e,e'n) is exactly zero

@ Previous to this experiment, no measurements of Ay
have been done at large Q2




Why are we doing this?

@ We are analyzing high precision data points taken at 0.1
[GeV/c]?, 0.5 [GeV/c]?, and 1.0 [GeV/c]?

@ Previous experiment at NIKHEF measured Ay at
~0.2 [GeV/c]?

@ Almost no data and very few reliable predictions




Why are we doing this?
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Whats been done?

Polarized °He Target

@ Optically Pumped Rubidium Vapor
used with Potassium to Polarize 3He via Spin
Exchange

@ NMR and EPR Measure Polarization

@ Polarization was in Vertical Direction

@ Can Polarize up to 60%

@ Luminosity ~103%¢ cm2s! lg
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What's been done? |
Hall A Neutron Detector

o Detects neutrons from 3He(e,e'n)

o Along with RHRS allows Gg" and Ay
measurements to be made

///0/00

¥ ) @ Detects quasi-elastically scattered
electrons from 3He(e,e’'n) and 3He(e,e’)
@ With q along beam polarization on
SHe(e,e’), allows a Gm™ measurement to be
made

% ! Right HRS




Whats been done?
Hall A Neutron Detector

o Detects neutrons from 3He(e,e'n)
o Along with RHRS allows Gg" and Ay
measurements to be made

Incident Polarized
Electron

@ Detects quasi-elastically scattered
electrons from 3He(e,e’'n) and 3He(e,e’)

@ With q along beam polarization on
SHe(e,e’), allows a Gm™ measurement to be
made




Whats been done?

@ This experiment, EO8-005, ran from April 26™
through May 10™ in Jefferson Lab’s Hall A

® The kinematics taken were:
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Whats been done?
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Whats been done?

@ Electron ID
Targ_et Cut
10°

1000f




Whats been done?

@ Electron ID
Q2 and Nu
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Whats been done?

@ Electron ID
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Whats been done?

@ Electron ID

Preshower and Shower Preshower and Shower with all cuts
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Whats been done?

@ HAND

2x11x70cm?
10x 10 x 100 cm?
10x 12.5 x 100 cm?

ey

B by B T
- -

100 em
10 x 15 x 100 cm?

10 x 25 x 100 cm?® )
Stacking of
scintillator bars

W . e -

in a plane

1
.

WMy

n = 30 (plane 1)

-
BEEBEH BBEEHH

e - St

Light 22 (plane 3)

Guide 12 (plane 4
=AREER) Phototube

>k

P

- <
(BIR[x[B|z|z]3|a[a[2]a]|8]2]3]|8[2[S[3]3][2]3/R[2[8

Q.

Front View




Whats been done?

® Selection of Neutrons

[Left TDC for Plane #2, PMT # 11| [Right TDC for Plane #2, PMT # 11
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What's being worked on?

@ Subtracting background from ToF

| tofWithNuQEBinsUp |

BackgroundConst = 107551.212 + 80.5894662
Linear =-7.47990384 + 0.16486364

Background Fit Type: lin

103

BackgroundConst = 108178.889 + 80.9428061
Linear =-6.89283668 + 0.165593863

Background Fit Type: lin




What's being worked on?

@ Subtracting background from ToF

ToF Spin Down Signal Events for QE Peak
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What's being worked on?

@ Subtracting background from ToF

[ToFgoodEvent Total |

BackgroundConst =378781.54 + 142.358104
Linear =-28.1479384 +0.284422149




What's being worked on?

@ Subtracting background from ToF - Error Estimates

| # bins v. # events/bin for spin up |

|# bins v. # events/bin for spin down |




What's being worked on?

@ Background-subtracted ToF peaks used o find asym

@ Q2%=1.0 GeV?, Quasi-Elastic, Vertical 3He(e,e’'n)

ToF Spin Up Signal Events for QE Peak
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What's being worked on?

@ Background-subtracted ToF peaks used o find asym

@ Q2%=0.5 GeV?, Quasi-Elastic, Vertical 3He(e,e'n)

ToF Spin Up Signal Events for QE Peak

# of Good Up Events: 163459
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What's being worked on?

@ Background-subtracted ToF peaks used fo find asym

@ Q2%=0.1 GeV?, Quasi-Elastic, Vertical 3He(e,e'n)

ToF Spin Up Signal Events for E Peak
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What's being worked on?

@ Raw Target SSA vs. Q?

1gCNo’re: All points are 3He(e,e’'n)
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What's being worked on?

@ Target SSA vs. Q% with Target Polarization Dilution
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What's being worked on?

@ Background-subtracted ToF peaks used fo find asym

@ Q2%=0.1 GeV?, Quasi-Elastic, Vertical *He(e,e’'n) & 3He(e,e’p)

ToF Spin Up Signal Events for QE Peak
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What's being worked on?

@ Raw Target SSA vs. Q?

?o Note: Q2%=0.1 GeV? is 3He(e,e’'n) + 3He(e,e’p)
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What's being worked on?

@ Target SSA vs. Q% with Target Polarization Dilution

?o Note: Q2%=0.1 GeV? is 3He(e,e’'n) + 3He(e,e’p)
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What's being worked on?

@ Target SSA vs. Q% with Target Polarization Dilution

?o Note: Q2%=0.1 GeV? is 3He(e,e’'n) + 3He(e,e’p)
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What's being worked on?

@ 3He(e,e’'n) Double- Spln Asymme’rrles for EO5-102
Transverse 3He(e,e’n) Q2=1 DSA
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What's being worked on?

@ 3He(e,e’n) Double-Spin A)sym;nefries for E05-102
Longitudinal *He(e,e’n) Q%=1 DSA
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Where are we going?

@ Include contribution of proton contamination to
asymmetry, especially Q%=0.1 GeV?

@ Finalize background subtraction error estimates
@ Finalize systematic errors of asymmetry

o (E05-102) Finish raw semi-exclusive 3He(&e’n) double-spin
asymmetries for transverse and longitudinal polarization
at Q2%=1.0 and 0.5 GeV?2

@ (E05-102) Extract G5, from transversely polarized
SHe(e,e’'n) asymmetry




Thank you to the Hall A Quasi-Elastic

: ; EO5-015,
Family of Experiments £08-005
Spokepersons and EO5-
& T. Averett, College of William and Mary (E05-015E08-05)
“mm‘ﬁ. Chen, Thomas Jefferson National Accelerator Facility (E05-

““4  S. Gilad, Massachusetts Institute of Technolog

\‘
‘ D. Higinbotham, Thomas Jefferson National Accelerator Facilit
' X. Jiang, Rutgers University (E05-015)
W. Korsch, University of Kentucky (E05-102)
B. E. Norum, University of Virginia (E05-102)
S. Sirca, University of Ljubljana (E05-102)
V. Sulkosky, Thomas Jefferson National Accelerator Facility (EO8-005)

Graduate Students K Sallgda Collaboration F Salvators

G. Jin, University of Virginia B. Anderson M. Shabesta

J. R. M. Annand O. Hansen P. Markowitz

E. Long, Kent State University ) ’ A. Shahiny
M. Mihovilovi&, Jozef Stefan Institute ném.w mme_s I %on_aﬂas _M. ﬁmﬂ_%_m B. Shoenrock
Y. Zhang, Lanzhou University - PTACSE et . J. St. John

M. Canan H. Ibrahim B. Moffit

A. Tob
RURCoordinatofs _~0. Chen m\.,u%:mm_._ ﬂ Zcoﬁmaﬁ” W.Tireme
A. Camsonne, Thomas Jefferson National Accelerator PRG35 bl & hhat G. M. Urci
G X. Deng H. Kang K. Pan
Facility A Crith D. Wa
P. Monaghan, Hampton University - 23U s U.._ue,_._o K. Wang
S. Riordan, University of Virginia % U:Id. % ._Ammm E v_omﬁ.N_Q J. Watso
B. Sawatzky, Temple University EL| __uomm_ . _Amzm A _.sw nOm__A_n H B. Wojts
R Subedi, University of Virginia 2 B mu. & oyt < Bk i z.
lkosky, Massachusetts Institute of Technology o il - Ll VVAA D_n_.‘_ e
Y. Qiang, Duke University a8 .moo AGE o X.
R. Gilman W. Luo A. Saha .

Zhao, College of William and Mary
S. Golge






Extra Slides




What are we doing?

® Data will test state of the art calculations at
high Q?

@ Neutron form factor extractions must
correctly predict this asymmeitry

@ In calculating Ge" from 3He(S.e'n), Ay from
SHe*(e,e’'n) will also be calculated

@ At high Q% any non-zero result is indicative
of effects beyond impulse approximation




Whats been done

@ Electron ID

dp Cut, Runs 20596-20760
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Whats been done

@ Electron ID
Theta and Phi
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Whats been done

@ Electron ID

Cerenkov Cut
10°
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What's being worked on

@ Background-error

@ Q2%=0.1 GeV?, Quasi-Elastic, Vertical 3He(e,e'n)
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What's being worked on

@ Raw Target SSA vs. Q?

° Note: Q2=0.1 GeV?2 is 3He(e,e’'n) + 3He(e,e’p)
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What's being worked on

@ Target SSA vs. Q% with Target Polarization Dilution

@ Note: Q%=0.1 GeV? is 3He(e,e’'n) + 3He(ee’'p)
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Yields

2 43 N el
Yield= QxLTxpxAz § (sdet*AW’)
Ignore since
it will cancel




Neutron Detection




Neutron Detection




Neutron Detection




Whats been done

o 3He(e,e’) Asymmetry for Q2=1 with transversely
polarized target is checked against Jin Ges analysis
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