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Physics.

Measureprotonanddeuterorspin asymmetried (W, Q?) andA (W, Q)
at momentum transfép? ~ 1.3 GeV?2 and invariant mass G8W < 2 GeV.

StudyW dependenceonset of polarized local dualjtiwist-3 effects.

Extract asymmetries frommclusive polarized electron scattering on
polarized nuclel.



RSSechnigue

Measure count asymmetrieT':r A_on
protons, deuterons

EquipmentHall C
CEBAF polarized electron beam
- 2 cm diameter raster at target
Polarized ammonia target
— Luminosity ~16° Hz cn??
High Momentum Spectrometer HMS
- 6 =-13.2°

HMS

Took datal/21 to 3/3/2002
—~ 160 M proton triggers

- 350 Mdeuteron triggers
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RSSkinematics

Beam energy 5.755 GeV = © °
HMS angle 13.08
HMS central momenta:
« 4.71 GeV/c
. 4.08 GeV/c
Final state mass range:
- 0.8 Ge\k W<2.0 GeV

<Q* = 1.3 [GeV/c]
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R55 Kinematics Coverage



Measured asymmetries|| A
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L, R = charge normalized, dead time and pion correctesbeus of
counts for opposite beam helicities

P, P = beam, target polarizations

f = dilution factor
C.C, = corrections for N in ammoni&( for deuterium only).

f A

= radiative corrections
RC RC



Status as of 6/03

« Preliminary measured asymmetries presented at reomdfes:
- Count asymmetries
« First pass analysis (F. Wesselmann/M. Jones)
- Normalizations:

. Beam polarization: off-line values after run sal@ct(D. Gaskell/M.
Jones)

« Target polarization: v. 2 off-line polarizations. (ficKee)

o Dilution factors: preliminary factors from Monte@@afor nominal
50% ammonia packing fraction (H. Zhu/O. Rondon)

— Corrections (not yet applied):

« Radiative corrections: preliminary proton correndJ. Yun)
« Nitrogen asymmetry: dilution factor f& < 900 MeV region



« Beam current:
— 150 - 200 nA for NQ, C,
He

— 85 -100 nA for NI—SI
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. Beam position at target monitored .

by tungsten cross hairs cell.

Beam polarization measured with
Moller spectrometer in Hall.
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Normalization

 Dilution factor (contributions from N, He, etc.) modeled in Motarlo

- mc_hms_single with polarized target and large rasteensions (M. Muhlbauer,
1998) — same code used in analyzer.

- QFS Born model (O'Connell & Lightbody) modifiedntatchRSS
. Normalization data taken at each kinematics on knGwand He targets

. Example of Monte Carlo vs data:
- Crun 43204, target field off, 3.6 GeV/c settindDMC/data normalization
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Normalization Examples
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. MC /data comparison: single normalization factar@ He

« Nominal 50% packing fraction for ammonia
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More Normalization Examples
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. MC /data agreement cannot be improved with modibog to Born model

 Indication of possible deeper issues, not resobyed target field tracking bug
found in 02/03



Preliminary dilution factors
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Pass 1 counts asymmetries
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RSSPreliminary Measured Asymmetries
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. Preliminary dilution factor (same packing fractimm all targets) applied in
restricted range: 1.08 GeVW < 1.9 GeV

« NoO corrections.



Progress since 6/03: HMS reconstruction
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C run with target field o

Residual disagreement between parallel
and perpendicular data needs fix

HMS reconstruction needs fixes to har
X (out-of-plane) offset, target field

Check ofz (hszbeam) andvsy
shows disagreement between MC
data and between data subsets

Eric Christy suggests origin may be
iInconsistent transport in iteration
procedure to handbeoffset

Reconstructed delta shift converted to
x offset by successive approximations

Propagation of small differences in
probably outdated forward and
backward matrices adds up

MC: different initial transport to f.p.



More evidence (C runs)
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. Left: MC Right: data
« Low vs high central momenturvsy' distributions very different, especially in data



Fix

Replace iterations procedure by single step outtarfie transport
(P. McKee / M. Jones)

Use same procedure for analyzer and MC, includu@ first step
Proper reconstruction needed before further pregres

- Required for final dilution factors and packingdtians, for proposed
3% systematic error (currently ~10%)

- Expect betteWV resolution than current



Model and other improvements
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To come

Individual cell packing fractions ai
dilution factors for proton and
deuteron

Pass 2 count asymmetries

Final off-line target polarizations
Nitrogen and radiative corrections
Spin asymmetries:

— correction for out-of-plane
angle

Proton - Deuteron Spin SF's
Neutron SF's

Systematic errors

Test local duality

Proton elastic asymmetry

Analysis Team:
- Mark Jones

- Paul McKee

- Hamlet Mkrtchyan

- Frank Wesselmann (N. S. U.)
— Junho Yun

- Hongguo Zhu (U. N. H.)

— Eric Christy

— Oscar Rondon

Part time graduate student:
- Jonathan Mellor



How to get A, A

« Full expression foRSSanalysis

Ay =

Ay

_ Q?(vcot(0/2) + E'sinf) cos ¢ A+ E'(1 4 cosf) A

= T

E'sinf cos ¢ (Q? + 2E(E + E' cos 8))

V@2 (Q? cot(0/2) — vE'sinf) cos ¢ A+ (Q* + v(E + E'cos9)) A,

D!

E'sinfcos ¢ (Q? +2E(E + E' cos b))

- D'(E, E', 6 R = depolarization factor

Have both SA's and SF's calculated usini

above.

Not ready for release until analysis is

satisfactory
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