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What Do We Measure

polarized electrons
unpolarized target
PV e-p elastic scattering

A phys

O Q20D
— ao|lr @

Time resolution:
North American: 1 ns

frontroht e French: 0.25ns
2500_—10
B ) elastic protons
2000 2
B inelastic protons
1500— \l
¥ N
coin | (X (g = Hit!!! oor
500:—
LTD/TDC - o |
% 20 40 60 80 100 120

Time histogramming ToF(1 ch =0.25 ns)



Beam Monitoring

Helicity reversal frequency = 30 Hz

For the beam properties, we care both the size of the
fluctuations at 30 Hz (width), and the helicity correlated

differences and asymmetries (mean).
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Road to Physics Asymmetry
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Satistical Properties of the Data

Counting experiment, so c2tests
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Both tests have become our online diagnostic tools.



Dead Time Correction

High rate counting experiment: electronic dead time
Tothe 1% order, Y., (1 f(R)Y,,f R
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Sensitivity to the Helicity Correlated Beam Properties

i Y L 1 1 Y _+
Y D — P A > ~ 5 (Pl P
I I

Pi: (X, ¥, ., y,Q,E)

Eg. Sensitivity to vertical beam motion: Yi—Y(% mm)

y

| y position slopes of detector ring 1 vs octant numbers I

0.8

%/mm)

N

~

Z|>06

<>
0.4

0.2

-0.2
-0.4

-0.6

octant number

1Y :
SO on average: v 0.04% mm==>A__ 0.0lppmfor desired y 20nm

y
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Asymmetry Behavior with Beam Spin Reversal

No background correction and beam polarization correction

_|na data IN+OUT 1.15(0.80)ppm
i L ® in
g S r + l e out Ti::Sapphire Laser
sg—%”%%ww*r“l
0 §_ [ + ¢ + i & JJ' i Insertable
£ I e + o * + 1 halfwave plate
e 't —L
fr data IN+OUT 1.10(0.81)ppm
Helicit
;o ouE + + + + + l + + Pockels Celll()
| & + 1
£ + ' = | +
5§_+ 4 ‘ . ; % r ! ' 4 to Photocathode

Ring



Inelastic Backgroundsand Systematics
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For the last run, A was determined

from linear extrapolation of the side
bands asymmetries.

A A f, Af,

meas

wheref, f, 1

Ameas
So A,

So we need both yield and
asymmetry of the
background!

Change of plan for the
next run:
Need to measure A, directly



Inelastic Backgroundsand Systematics |l

For thenext run:

» Reduced the downstream window thicknessto 3 mil => will reduce
background yield by ~60% for the normal LH2 running

» Dedicated dummy target runsduring the 2" commissioning:

30 mil Al target + 3.4 mil W radiator to measure the background yield &

asymmetry underneath the elastic peak accurately

Estimate:

s assumef, ~7%, |A__-A [~10ppm

» If wemeasure A, to 2 ppm, f, to 20%
e ASys ~0.2 ppm




Asymmetry Results for Jan. 2003 Running

~ Based on 51 hours of
data with 35~40 uA
beam (full production
run will be 700 hours)

» no yield slope correction
YET (small correction)

» dead time correction

» packground correction
» pbeam polarization
correction (1/0.77)

Consistent results from
both electronics

Sign of the asymmetry
expected

Expected Q% behavior

Asymmetries for detector 1 to 14
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Conclusions

*» The last engineering run was very successful. All
sub-systems have been checked out.
*» Data shows good statistical properties. Parity
violating asymmetries behave as expected.
* Plans of improvements:

* Improve the beam parity quality

* Reduce target exit window thickness

*» Measure background yield & asymmetry

* Improve the performance of electronics
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Back up slides
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