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Source and DAQ

• Located at the Oak Ridge National Laboratory (ORNL) in
Tennessee

• 60 Hertz pulsed spallation source

• 49 time bins per pulse for Clean DAQs

• 144 chamber wires to read out.

• 1624 time bins per pulse for dirty daq (spin flipper and beam
monitor)

• One M1 Monitor
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Method

• Identify 10 beam on + 1 beam off run over data taking period

• Form pulse average for each pulse in run for each wire in
chamber and M1

xj ,i =
1

N

N∑
k=1

sj ,i (k) N = 49 or 1624

where x is the averages of the ith pulse in the jth run.

• Average pulse averages and form standard deviation for run
averages

Avg = 〈xj〉 =
1

25000

25000∑
i=1

xj ,i Stdev =
√
〈x2〉 − 〈x〉2

• Plot run averages for M1 and select wires

• Plot wire run Averages divided by M1 run averages for
comparison
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Run Numbers Looked At

Run Criteria

• beam on

• relatively stable

• every 4000th run
approximate

• 19484 (pedestal)

• 18014

• 22014

• 26014

• 29914

• 34014

• 38024

• 41914

• 46014

• 50014

• 54014
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Pedestal Data - M1
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Pedestal Data - Wire Chamber
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Stability Comparison
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Intensity Plot - run 26014
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Neutron Beam Power Variations
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Wire Indices
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Wire Average - All Wires

Run Number
15000 20000 25000 30000 35000 40000 45000 50000 55000

W
ire

 A
vg

s

200−

100−

0

100

200

300

400

500

600

700

310×
Wires(1-144) vs Run NumberWires(1-144) vs Run Number

12 / 35



Wire Average - Wire 5

Run Number
15000 20000 25000 30000 35000 40000 45000 50000 55000

W
ire

 A
vg

s

1000

1100

1200

1300

1400

1500

1600

310×
Wires(5-5) vs Run NumberWires(5-5) vs Run Number

13 / 35



Wire Average - Wire 14
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Wire Average - Wire 9
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(Wire Average)/(M1 Average) All Wires
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(Wire Average)/(M1 Average) - Wire 5
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(Wire Average)/(M1 Average) - Wire 14
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(Wire Average)/(M1 Average) - Wire 9
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(Wire Average)/(M1 Average) All Wires - no error bars
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(Wire Average)/(M1 Average) - Wire 5 - no error bars
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(wire Average)/(M1 Average) - Wire 14 - no error bars
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(wire Average)/(M1 Average) - Wire 9 - no error bars
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(wire Average)/(M1 Average) - Wire 18 - no error bars
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(wire Average)/(M1 Average) - Wire 1 - no error bars
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(wire Average)/(M1 Average) - Wire 10 - no error bars
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Summary

• Sampled 10 runs over the course of the experiment

• One beam off run from near the start chosen as pedestal

• Examined runs with 200− 400× 106ADC bins for M1 run
averaged

• approximate factor of 2 in neutron beam power

• changes in wire Average / m1 Average are 2-5% of ratio

• uncertainties are of order 100% of value

• Chamber seems stable relative to M1 monitor over time.
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Wire to Wire Comparison - wire 1 over all
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Wire to Wire Comparison - wire 1 over all-no error bars
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Wire to Wire Comparison - wire 1 over 5
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Wire to Wire Comparison - wire 1 over 12-15
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Wire to Wire Comparison - wire 9 over 5
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Wire to Wire Comparison - wire 18 over 14
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Summary

• error bars are large when averaging over whole target chamber

• dividing outer wires by inner wire in plane, or small group of
inner wires in plane has similar patterns.

Future Plans:

• future plan to compare directly to proton power

• working with Paul on this
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Beam Power Ramp
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