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What Do We Measure
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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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Statistical Properties of the Data

Counting experiment, so
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Widths stable over the runs.

X? tests

Take the run by run
average asymmetries and
errors and calculate the X*
of the distribution

x2/v for NA/French FPD proton asymmetries
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Both tests have become our online diagnostic tools.




Dead Time Correction

High rate counting experiment: electronic dead time

Tothe I"order, Y _=(1—f(R))Y,,fxR
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NA CFDs will be tuned to reduce the dead time for the next run.



Sensitivity to the Helicity Correlated Beam Properties
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Advantage of the azimuthal symmetry!



Asymmetry Behavior with Beam Spin Reversal

No background correction and beam polarization correction
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Inelastic Backgrounds and Systematics
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For the last run, A, was determined Change of plan for the

from linear extrapolation of the side next run:
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Inelastic Backgrounds and Systematics li

For the next run:

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

» Dedicated dummy target runs during the 2" commissioning:

30 mil Al target + 3.4 mil W radiator to measure the background yield &
asymmetry underneath the elastic peak accurately

Estimate:

sassumef ~7%, IA__-A |~10 ppm

» if we measure A, to 2 ppm, f_to 20%
—_— AASyS ~ 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

» background correction

» beam polarization
correction (1/0.77)

» Consistent results from
both electronics

» Sign of the asymmetry
expected

» Expected Q* behavior

asymmetry (ppm)

-10

42 [

-14

asymmetry (ppm)
o & H N o

-10

12 |-

-14

Increasing Q*

© & & N o
.

Asymmetries for detector 1 to 14

TN | ST
ol B
: -8 2 I
+ * _ 144
2 e -10 _ i
Measured 42 |- Background carreftiof
0 5 10 15 0 5 10 15
detector detector
; ® NAdata :
B { Ay Prrep o Sispil e : st P s e
L ‘ :
. i
n
g 0
Background and beam polarization correcti pn 1 |
WA e it e o oo
0 2 4 6 8 10 12 14
p- detector




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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Detector 1 slopes vs octant
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