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Strange Quarks in the Nucleon? I

e [1-P Scattering:
— “Nucleon Spin-Crisis”
e Deep Inelastic v Scattering:

— Contribution to Nucleon’s Longitudinal Momentum

e 7-N Scattering:

— Contribution to Nucleon’s Mass from (N |ss| V)

_ Vector strange matrix elements (N |sy#3|N)
e-N Scattering —

Strange Form Factors G%,M(QQ)
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Theory I
HAPPEX-II

APV OR — OL {Ao _ ~GrQ? }
or + 0L V2o

eGRGY + TGRIGh] — 1 (1 — 4sin®0w) € GH] GY
«(GE)? +7(Gy)*
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Assuming Isospin Symmetry
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APV — Aot <4sin29w + £ _ )
GP + G

. Measuring A"V, with knowledge of G%),, and G’ ,, determines GE M
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‘ Theory cont’'d I

Leading nonzero moments of G% M-

[hs

Expand APV to first order in T

HAPPEX-II

A ,
APV ~ IO [(1 — 4szn29w) + T (Mn — Ps — up(un + ,Uls)ﬂ

HAPPEX-He

APV ~ Agt (4sin20W — 2p37')
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‘ Theoretical Predictions I
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Upcoming Hall-A Parity Experiments I

APV Relative Error  Precision

HAPPEX I 1.6 ppm 5% 80 ppb
HAPPEX He 8 ppm 3% 240 ppb

Use HRS with septum magnets — € = 6°

Q? = 0.1 (GeVic)?, Ey = 3.2 GeV

Dispersive axis (mm)

100 1A, 80% polarization
Polarimetry: Hall A Mgller & Compton (2%)

Integrating; total absorption Detector

1 1 1 1 1 1 1
-100 0 100 200 300 400 500
Transverse axis (mm)
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GaAs
Photocathode

R L L RL RRL

5-‘-33ms-~E

Lens  Rotatable
/ halfwave

&ﬂ, plate
~‘mdsce” Measure detected flux D

—— for each window

(horizontal and vertical)

Beams take separ ate DL
paths
C Adet = DR+DL

cell

; polarized €

Corrected Measured Asymmetry I

Aphysics = Adet — AQ + aAE + ZBzsz
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Charge Asymmetry I

Aphysics ~ Adet — AQ + aAg + ZB@ACU'L

Intensity Attenuator (1A):
Pockels Cell and )\ /4-plate, between
two linear polarizers. Voltage control is

helicity correlated to provide control of

charge asymmetry.

® Used to provide Ag feedback for Spin-Duality and GDH.
e For HAPPEX-II/He:
Small Corrections - IA Cell

Large Corrections - Pockels Cell
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Beam Modulation

Aphysics = Adet — AQ + CV14E + Zﬁzsz

Modulation valuevs. time X at target vs. time y at target vs. time

400 600 800 ' 200 400 600

X at dispersion point vstime

x coil modulated
y coil modulated

Energy modulated

no modulation

200 400 600

7 deflector magnets, 1 energy-modulation cavity
e System must be completely revived

e Tests to be completed soon

JUIy 10th, 2003 Page 9

Bryan Moffit



Position Differences I

Aphysics = Adet — AQ + aAE + Z/BZA:CZ

Goal: Az < 2 nm at the target
Adiabatic Damping

- Full Benefit: x100 suppression

- Weekly “Parity Quality Beam” Meetings - Chao

| GaAs
ITS Laser Room Test Stand AN ikl

- Pockels Cell Characterization

GaAs
- Birefringence Gradients and Steering Preferred

Axis
Injector Beam Studies
- Other sources of Az (Cathode Gradients)

- Source Tuning Procedure Developed
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Pedestal Noise

e HAPPEX-II Counting Rate — 04 ~ 500 ppm
Electronics Noise (Pedestal Width) must be << 24 ADC Channels

® Luminosity Detector - Large Pedestal Width with HV (Ground Loop ??)

Nevents= 7192 =50
Mean =-3.54 + 1.12
RMS =95.10

55|

-60|

65|

=70

750

-80|

B -85
: e SRR T T TN - . .
FERENT EPRTRN Peavnd, SR Loy S PRI NS 5000 10000 15000 20000 25000

600 300 200 0 200 400 600 0 5000 10000 15000 20000 25000
Lumis Pedestal (adc chan) Lumié Pedestal vs Event Number (adc chan) Lumil Pedestal (adc chan)
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‘ Cryo-Target I

Boiling Studies in Nov. '02 show
unacceptable fluctuations (~10000 ppm)

for Standard Cells (TN-03-017)

He

10um end window

15cm “Beer Can” Cells - Backup

20 cm racetrack
5um end window

20 cm racetrack
20cm “Racetrack” Cells - Transverse Flow ‘

New Cells Mounted to Cell Block

Original Beer-can, 15 cm
3.5um end window

No “Racetrack” Spares yet
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‘ Other Progress... I

Two more Luminosity Monitors commissioned
Six more to be installed
HAPPEX Detector Test Install completed

Pedestal and Cosmics runs

Q2 Scanner being assembled and tested

Cavity Position Monitors installed

Readout Electronics to be installed

Other Concerns/lssues I

e Simultaneous Position and Charge Feedback

e Tentative Schedule: Fall 2004? (Essentially Ready Now)

e Competition...
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Competition

GO Experiment

JLab GY
o H° <O <15° Ey=3GeV
0.16 < Q? < 0.95 (GeVic)?

Mainz A4
e 0 =35° Ey=855MeV
QR* =0.1 & 0.225 (GeVic)
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