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17 HV Frames with 8 wires each
16 signal Frames with 9 wires each
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List of Runs

I A list of good beam off runs has been provided by Kabir

I Initial analysis will focus on the run range 38100-38700 as
subset of the runs used in Kabir’s initial analysis truncating
approximatelly 80 runs off both ends while maintaining the
main central points of interest.

Run List
Date Range Initial Run Final Run

2015-06-25 38081 38124
2015-06-26 38125 38215

2015-08-03 38216 38301
2015-08-04 38302 38416

2015-08-10 38417 38493
2015-08-11 38494 38657
2015-08-12 38658 38769
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Spin Flipper On/Off

A simple pulse sum is taken for pulse i in run j for the absolute
value of the spin flipper:

xj ,i =
1624∑
k=1

abs(ssf ,j ,i (k)), (1)

which gives a distinct signal for spin flipper on and off signals.
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Pulse Sum

For the beam monitor and wires a simple pulse sum is used pulse i
in run j as:

wj ,i =
m∑

k=n

sw ,j ,i (k), (2)

q =
n

49
1624 r =

m

49
1624 (3)

M1j ,i =
r∑

k=q

sM1,j ,i (k), (4)

with 49 time bins for the target chamber wires n and m define a
subset of that range from 0 to 49. The beam monitor has 1624
time bins and the fraction of its time bins used in the sum are
chosen to match the a similar fraction of the total time bins as are
used from the wires. k is the time bin index, and sj ,i (k) is the
recorded signal in time bin k, for run number j .
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Beam Off Asymmetry Calculation

The single wire instrumental asymmetries were calculated using a
simple difference formula normalized by one volt to render it
unitless.

A =
wj=even,i − wj=odd,i

1V
(5)

For comparison to the beam on signals and asymmetry a
normalization comparable to average beam on signal for each wires
can be used, but this has not been used in this analysis as we are
mainly examining trends in the asymmetry behavior to try to find
its origin.
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Re-creating Kabir’s Asymmetry Results

Run Number
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Note: The orange lines indicate the transition between summer run
series shown on slide 4.
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Effect of Changing Time Bin Range - 0-1300 (Rob’s
Analysis)

Rob’s Asymmetry analysis present 2 weeks ago showed a different
shape but similar magnitude to the asymmetry calculated by Kabir.
Different colors show different data taking periods during the
summer, that are separated by the orange lines on my plots. 9 / 26



M1 Sequential Sums
Summing the m1 signal in groups of 270 time bins:
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The sawtooth structure is similar for groupings the peaks are
shifted depending what time bin range is used.
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Effect of Changing Time Bin Range - Overlay

Run Number
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M1 Asymmetries

The orange line indicates the transition between time periods in
the run list.
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Effect of Changing Time Bin Range - Overlay Zoomed
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M1 Asymmetries

So while Kabir and Rob have different shapes for their asymmetry
that is a result of their choice of time bins used in the asymmetry
analysis, with different ranges giving different values.
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Mean Asymmetry Per Run - TBins 0-49 - wire 0
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Note: Errors bars are RMS/
√
N, reduced run range 38180-38340
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Mean Asymmetry Per Run - TBins 0-49
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Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1−

0

1

2

6−
10×

Single Wire Asymmetry Wire Num. 48 Single Wire Asymmetry Wire Num. 48 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

6−
10×

Single Wire Asymmetry Wire Num. 57 Single Wire Asymmetry Wire Num. 57 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.6−

0.4−

0.2−

0

0.2

0.4

6−
10×

Single Wire Asymmetry Wire Num. 66 Single Wire Asymmetry Wire Num. 66 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.4−

0.2−

0

0.2

0.4

0.6

6−
10×

Single Wire Asymmetry Wire Num. 75 Single Wire Asymmetry Wire Num. 75 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 84 Single Wire Asymmetry Wire Num. 84 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 93 Single Wire Asymmetry Wire Num. 93 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 102 Single Wire Asymmetry Wire Num. 102 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 111 Single Wire Asymmetry Wire Num. 111 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.4−

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

0.4

6−
10×

Single Wire Asymmetry Wire Num. 120 Single Wire Asymmetry Wire Num. 120 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 129 Single Wire Asymmetry Wire Num. 129 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.2−

0.1−

0

0.1

0.2

6−
10×

Single Wire Asymmetry Wire Num. 138 Single Wire Asymmetry Wire Num. 138 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 4 Single Wire Asymmetry Wire Num. 4 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.6−

0.4−

0.2−

0

0.2

6−
10×

Single Wire Asymmetry Wire Num. 13 Single Wire Asymmetry Wire Num. 13 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 22 Single Wire Asymmetry Wire Num. 22 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 31 Single Wire Asymmetry Wire Num. 31 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 40 Single Wire Asymmetry Wire Num. 40 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1.5−

1−

0.5−

0

0.5

6−
10×

Single Wire Asymmetry Wire Num. 49 Single Wire Asymmetry Wire Num. 49 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.8−

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

6−
10×

Single Wire Asymmetry Wire Num. 58 Single Wire Asymmetry Wire Num. 58 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.8−

0.6−

0.4−

0.2−

0

0.2

0.4

6−
10×

Single Wire Asymmetry Wire Num. 67 Single Wire Asymmetry Wire Num. 67 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.4−

0.2−

0

0.2

0.4

0.6

0.8

6−
10×

Single Wire Asymmetry Wire Num. 76 Single Wire Asymmetry Wire Num. 76 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 85 Single Wire Asymmetry Wire Num. 85 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 94 Single Wire Asymmetry Wire Num. 94 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 103 Single Wire Asymmetry Wire Num. 103 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 112 Single Wire Asymmetry Wire Num. 112 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 121 Single Wire Asymmetry Wire Num. 121 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 130 Single Wire Asymmetry Wire Num. 130 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 139 Single Wire Asymmetry Wire Num. 139 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 5 Single Wire Asymmetry Wire Num. 5 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 14 Single Wire Asymmetry Wire Num. 14 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 23 Single Wire Asymmetry Wire Num. 23 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

6−
10×

Single Wire Asymmetry Wire Num. 32 Single Wire Asymmetry Wire Num. 32 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.5−

0

0.5

1

1.5

2

6−
10×

Single Wire Asymmetry Wire Num. 41 Single Wire Asymmetry Wire Num. 41 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1−

0

1

2

6−
10×

Single Wire Asymmetry Wire Num. 50 Single Wire Asymmetry Wire Num. 50 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

6−
10×

Single Wire Asymmetry Wire Num. 59 Single Wire Asymmetry Wire Num. 59 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.2−

0.1−

0

0.1

0.2

6−
10×

Single Wire Asymmetry Wire Num. 68 Single Wire Asymmetry Wire Num. 68 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

0.2

0.25

6−
10×

Single Wire Asymmetry Wire Num. 77 Single Wire Asymmetry Wire Num. 77 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 86 Single Wire Asymmetry Wire Num. 86 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 95 Single Wire Asymmetry Wire Num. 95 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 104 Single Wire Asymmetry Wire Num. 104 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 113 Single Wire Asymmetry Wire Num. 113 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.4−

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

0.4

6−
10×

Single Wire Asymmetry Wire Num. 122 Single Wire Asymmetry Wire Num. 122 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

0.4

6−
10×

Single Wire Asymmetry Wire Num. 131 Single Wire Asymmetry Wire Num. 131 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

6−
10×

Single Wire Asymmetry Wire Num. 140 Single Wire Asymmetry Wire Num. 140 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 6 Single Wire Asymmetry Wire Num. 6 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

0.15

0.2

0.25

0.3

6−
10×

Single Wire Asymmetry Wire Num. 15 Single Wire Asymmetry Wire Num. 15 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 24 Single Wire Asymmetry Wire Num. 24 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 33 Single Wire Asymmetry Wire Num. 33 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.2−

0

0.2

0.4

0.6

6−
10×

Single Wire Asymmetry Wire Num. 42 Single Wire Asymmetry Wire Num. 42 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1.5−

1−

0.5−

0

0.5

6−
10×

Single Wire Asymmetry Wire Num. 51 Single Wire Asymmetry Wire Num. 51 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 60 Single Wire Asymmetry Wire Num. 60 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 69 Single Wire Asymmetry Wire Num. 69 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

0.2

6−
10×

Single Wire Asymmetry Wire Num. 78 Single Wire Asymmetry Wire Num. 78 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 87 Single Wire Asymmetry Wire Num. 87 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

0.4

6−
10×

Single Wire Asymmetry Wire Num. 96 Single Wire Asymmetry Wire Num. 96 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 105 Single Wire Asymmetry Wire Num. 105 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 114 Single Wire Asymmetry Wire Num. 114 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 123 Single Wire Asymmetry Wire Num. 123 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.2−

0.1−

0

0.1

0.2

6−
10×

Single Wire Asymmetry Wire Num. 132 Single Wire Asymmetry Wire Num. 132 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 141 Single Wire Asymmetry Wire Num. 141 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

6−
10×

Single Wire Asymmetry Wire Num. 7 Single Wire Asymmetry Wire Num. 7 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 16 Single Wire Asymmetry Wire Num. 16 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 25 Single Wire Asymmetry Wire Num. 25 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 34 Single Wire Asymmetry Wire Num. 34 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.4−

0.2−

0

0.2

0.4

6−
10×

Single Wire Asymmetry Wire Num. 43 Single Wire Asymmetry Wire Num. 43 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 52 Single Wire Asymmetry Wire Num. 52 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.5−

0.4−

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

0.4

6−
10×

Single Wire Asymmetry Wire Num. 61 Single Wire Asymmetry Wire Num. 61 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 70 Single Wire Asymmetry Wire Num. 70 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 79 Single Wire Asymmetry Wire Num. 79 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 88 Single Wire Asymmetry Wire Num. 88 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 97 Single Wire Asymmetry Wire Num. 97 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 106 Single Wire Asymmetry Wire Num. 106 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 115 Single Wire Asymmetry Wire Num. 115 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

0.4

6−
10×

Single Wire Asymmetry Wire Num. 124 Single Wire Asymmetry Wire Num. 124 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.4−

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

0.4

6−
10×

Single Wire Asymmetry Wire Num. 133 Single Wire Asymmetry Wire Num. 133 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.4−

0.2−

0

0.2

0.4

6−
10×

Single Wire Asymmetry Wire Num. 142 Single Wire Asymmetry Wire Num. 142 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 8 Single Wire Asymmetry Wire Num. 8 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 17 Single Wire Asymmetry Wire Num. 17 

Run Number

38100 38200 38300 38400 38500 38600 38700

)/
1V

od
d

 -
 Y

ev
en

(Y
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Note: Errors bars are RMS/
√
N.

Note: Vertical axis on all panel plot sub-plots are independent due
to range of asymmetries that are being plotted.
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od
d

 -
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(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 111 Single Wire Asymmetry Wire Num. 111 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y
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(Y

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

6−
10×

Single Wire Asymmetry Wire Num. 120 Single Wire Asymmetry Wire Num. 120 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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(Y

0.12−

0.1−

0.08−

0.06−

0.04−

0.02−

0

0.02

0.04

0.06

0.08

6−
10×

Single Wire Asymmetry Wire Num. 129 Single Wire Asymmetry Wire Num. 129 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
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od
d

 -
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0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

0.2

6−
10×

Single Wire Asymmetry Wire Num. 138 Single Wire Asymmetry Wire Num. 138 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
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 -
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0.1−

0.05−

0

0.05

0.1

6−
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Single Wire Asymmetry Wire Num. 4 Single Wire Asymmetry Wire Num. 4 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
d

 -
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(Y

0.6−

0.4−

0.2−

0

0.2

6−
10×

Single Wire Asymmetry Wire Num. 13 Single Wire Asymmetry Wire Num. 13 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
d

 -
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1.5−

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 22 Single Wire Asymmetry Wire Num. 22 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
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od
d

 -
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(Y

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 31 Single Wire Asymmetry Wire Num. 31 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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en

(Y

1.5−

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 40 Single Wire Asymmetry Wire Num. 40 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
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od
d

 -
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2−

1.5−

1−

0.5−

0

0.5

6−
10×

Single Wire Asymmetry Wire Num. 49 Single Wire Asymmetry Wire Num. 49 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
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od
d

 -
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en

(Y

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

6−
10×

Single Wire Asymmetry Wire Num. 58 Single Wire Asymmetry Wire Num. 58 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y
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en

(Y

0.8−

0.6−

0.4−

0.2−

0

0.2

0.4

6−
10×

Single Wire Asymmetry Wire Num. 67 Single Wire Asymmetry Wire Num. 67 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
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od
d

 -
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en

(Y

0.4−

0.2−

0

0.2

0.4

0.6

0.8

6−
10×

Single Wire Asymmetry Wire Num. 76 Single Wire Asymmetry Wire Num. 76 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 85 Single Wire Asymmetry Wire Num. 85 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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en

(Y

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 94 Single Wire Asymmetry Wire Num. 94 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 103 Single Wire Asymmetry Wire Num. 103 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
d

 -
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ev
en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 112 Single Wire Asymmetry Wire Num. 112 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
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od
d

 -
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en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 121 Single Wire Asymmetry Wire Num. 121 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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ev
en

(Y

0.08−

0.06−

0.04−

0.02−

0

0.02

0.04

0.06

0.08

0.1

6−
10×

Single Wire Asymmetry Wire Num. 130 Single Wire Asymmetry Wire Num. 130 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y
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(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 139 Single Wire Asymmetry Wire Num. 139 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
d

 -
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80−

60−

40−

20−

0
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40
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9−
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Single Wire Asymmetry Wire Num. 5 Single Wire Asymmetry Wire Num. 5 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
d

 -
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en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 14 Single Wire Asymmetry Wire Num. 14 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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en

(Y

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 23 Single Wire Asymmetry Wire Num. 23 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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ev
en

(Y

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

6−
10×

Single Wire Asymmetry Wire Num. 32 Single Wire Asymmetry Wire Num. 32 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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ev
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(Y

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 41 Single Wire Asymmetry Wire Num. 41 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y
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en

(Y

1.5−

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 50 Single Wire Asymmetry Wire Num. 50 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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(Y

0.4−

0.2−

0

0.2

0.4

6−
10×

Single Wire Asymmetry Wire Num. 59 Single Wire Asymmetry Wire Num. 59 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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(Y

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

0.2

6−
10×

Single Wire Asymmetry Wire Num. 68 Single Wire Asymmetry Wire Num. 68 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 77 Single Wire Asymmetry Wire Num. 77 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 86 Single Wire Asymmetry Wire Num. 86 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 95 Single Wire Asymmetry Wire Num. 95 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y
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(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 104 Single Wire Asymmetry Wire Num. 104 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 113 Single Wire Asymmetry Wire Num. 113 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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(Y

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

0.2

6−
10×

Single Wire Asymmetry Wire Num. 122 Single Wire Asymmetry Wire Num. 122 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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ev
en

(Y

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

0.2

6−
10×

Single Wire Asymmetry Wire Num. 131 Single Wire Asymmetry Wire Num. 131 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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ev
en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 140 Single Wire Asymmetry Wire Num. 140 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 6 Single Wire Asymmetry Wire Num. 6 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
d

 -
 Y
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0.1−

0.05−

0
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0.1

0.15

0.2

0.25

0.3

6−
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Single Wire Asymmetry Wire Num. 15 Single Wire Asymmetry Wire Num. 15 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
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 -
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(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 24 Single Wire Asymmetry Wire Num. 24 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
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 -
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(Y

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 33 Single Wire Asymmetry Wire Num. 33 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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en

(Y

0.2−

0

0.2

0.4

0.6

6−
10×

Single Wire Asymmetry Wire Num. 42 Single Wire Asymmetry Wire Num. 42 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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ev
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(Y

2−

1.5−

1−

0.5−

0

0.5

6−
10×

Single Wire Asymmetry Wire Num. 51 Single Wire Asymmetry Wire Num. 51 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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(Y

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 60 Single Wire Asymmetry Wire Num. 60 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 69 Single Wire Asymmetry Wire Num. 69 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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(Y

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

0.2

6−
10×

Single Wire Asymmetry Wire Num. 78 Single Wire Asymmetry Wire Num. 78 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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en

(Y

0.08−

0.06−

0.04−

0.02−

0

0.02

0.04

0.06

0.08

0.1

0.12

6−
10×

Single Wire Asymmetry Wire Num. 87 Single Wire Asymmetry Wire Num. 87 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 96 Single Wire Asymmetry Wire Num. 96 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 105 Single Wire Asymmetry Wire Num. 105 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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en

(Y

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 114 Single Wire Asymmetry Wire Num. 114 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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en

(Y

0.4−

0.2−

0

0.2

0.4

6−
10×

Single Wire Asymmetry Wire Num. 123 Single Wire Asymmetry Wire Num. 123 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y
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en

(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 132 Single Wire Asymmetry Wire Num. 132 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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en

(Y

0.4−

0.2−

0

0.2

0.4

6−
10×

Single Wire Asymmetry Wire Num. 141 Single Wire Asymmetry Wire Num. 141 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
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en

(Y

0.3−

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 7 Single Wire Asymmetry Wire Num. 7 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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1V

od
d

 -
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(Y

0.15−

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 16 Single Wire Asymmetry Wire Num. 16 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y
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(Y

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 25 Single Wire Asymmetry Wire Num. 25 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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 -
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0.15−

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 34 Single Wire Asymmetry Wire Num. 34 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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 -
 Y
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0.3−

0.2−

0.1−

0

0.1

0.2

0.3

6−
10×

Single Wire Asymmetry Wire Num. 43 Single Wire Asymmetry Wire Num. 43 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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 -
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0.15−

0.1−

0.05−

0

0.05

0.1

6−
10×

Single Wire Asymmetry Wire Num. 52 Single Wire Asymmetry Wire Num. 52 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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 -
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0.3−

0.2−

0.1−

0

0.1

0.2

0.3

6−
10×

Single Wire Asymmetry Wire Num. 61 Single Wire Asymmetry Wire Num. 61 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
d

 -
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0.1−

0.05−

0
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0.1

6−
10×

Single Wire Asymmetry Wire Num. 70 Single Wire Asymmetry Wire Num. 70 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
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 -
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0.1−

0.05−

0
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0.1

6−
10×

Single Wire Asymmetry Wire Num. 79 Single Wire Asymmetry Wire Num. 79 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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od
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 -
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0.1−

0.05−

0

0.05

0.1

0.15

6−
10×

Single Wire Asymmetry Wire Num. 88 Single Wire Asymmetry Wire Num. 88 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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 -
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0.1−

0.05−

0
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0.1

6−
10×

Single Wire Asymmetry Wire Num. 97 Single Wire Asymmetry Wire Num. 97 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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0.15−

0.1−

0.05−

0
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0.1

0.15

6−
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Single Wire Asymmetry Wire Num. 106 Single Wire Asymmetry Wire Num. 106 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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 -
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0.1−

0.08−

0.06−

0.04−

0.02−

0

0.02
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0.06
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6−
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Single Wire Asymmetry Wire Num. 115 Single Wire Asymmetry Wire Num. 115 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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0.2−

0.1−

0
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6−
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Single Wire Asymmetry Wire Num. 124 Single Wire Asymmetry Wire Num. 124 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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0.15−

0.1−

0.05−

0
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6−
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Single Wire Asymmetry Wire Num. 133 Single Wire Asymmetry Wire Num. 133 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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0.1−

0
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Single Wire Asymmetry Wire Num. 142 Single Wire Asymmetry Wire Num. 142 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y
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0.1−

0.05−

0
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6−
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Single Wire Asymmetry Wire Num. 8 Single Wire Asymmetry Wire Num. 8 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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0
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Single Wire Asymmetry Wire Num. 17 Single Wire Asymmetry Wire Num. 17 
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38180 38200 38220 38240 38260 38280 38300 38320 38340
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0
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Single Wire Asymmetry Wire Num. 26 Single Wire Asymmetry Wire Num. 26 
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38180 38200 38220 38240 38260 38280 38300 38320 38340
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0
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Single Wire Asymmetry Wire Num. 35 Single Wire Asymmetry Wire Num. 35 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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0.2−

0.15−

0.1−

0.05−

0
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0.1

6−
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Single Wire Asymmetry Wire Num. 44 Single Wire Asymmetry Wire Num. 44 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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0.1−

0.05−

0
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0.1

6−
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Single Wire Asymmetry Wire Num. 53 Single Wire Asymmetry Wire Num. 53 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340
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0.05−
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Single Wire Asymmetry Wire Num. 62 Single Wire Asymmetry Wire Num. 62 
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Single Wire Asymmetry Wire Num. 143 Single Wire Asymmetry Wire Num. 143 

a b c d e f g h i
S1
S2
S3
S4
S5
S6
S7
S8
S9

S10
S11
S12
S13
S14
S15
S16

Note: Errors bars are RMS/
√
N, reduced run range 38180-38340

Note: Vertical axis on all panel plot sub-plots are independent due
to range of asymmetries that are being plotted.
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Mean Asymmetry Per Run - TBins 0-4
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Note: Errors bars are RMS/
√
N, reduced run range 38180-38340

Note: Vertical axis on all panel plot sub-plots are independent due
to range of asymmetries that are being plotted.
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Mean Asymmetry Per Run - TBins 5-8
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Note: Errors bars are RMS/
√
N, reduced run range 38180-38340

Note: Vertical axis on all panel plot sub-plots are independent due
to range of asymmetries that are being plotted.
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38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

8−

6−

4−

2−

0

2

4

6

8

6−
10×

Single Wire Asymmetry Wire Num. 59 Single Wire Asymmetry Wire Num. 59 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2.5−

2−

1.5−

1−

0.5−

0

0.5

1

1.5

2

6−
10×

Single Wire Asymmetry Wire Num. 68 Single Wire Asymmetry Wire Num. 68 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 77 Single Wire Asymmetry Wire Num. 77 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

6−
10×

Single Wire Asymmetry Wire Num. 86 Single Wire Asymmetry Wire Num. 86 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1.5−

1−

0.5−

0

0.5

1

1.5

2

6−
10×

Single Wire Asymmetry Wire Num. 95 Single Wire Asymmetry Wire Num. 95 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 104 Single Wire Asymmetry Wire Num. 104 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

0.8−

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

6−
10×

Single Wire Asymmetry Wire Num. 113 Single Wire Asymmetry Wire Num. 113 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1−

0

1

2

6−
10×

Single Wire Asymmetry Wire Num. 122 Single Wire Asymmetry Wire Num. 122 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 131 Single Wire Asymmetry Wire Num. 131 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1−

0

1

2

6−
10×

Single Wire Asymmetry Wire Num. 140 Single Wire Asymmetry Wire Num. 140 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1.5−

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 6 Single Wire Asymmetry Wire Num. 6 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

5−

4−

3−

2−

1−

0

1

2

6−
10×

Single Wire Asymmetry Wire Num. 15 Single Wire Asymmetry Wire Num. 15 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 24 Single Wire Asymmetry Wire Num. 24 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 33 Single Wire Asymmetry Wire Num. 33 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

8−

6−

4−

2−

0

2

4

6

8

6−
10×

Single Wire Asymmetry Wire Num. 42 Single Wire Asymmetry Wire Num. 42 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

15−

10−

5−

0

5

10

15

6−
10×

Single Wire Asymmetry Wire Num. 51 Single Wire Asymmetry Wire Num. 51 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1−

0

1

2

3

6−
10×

Single Wire Asymmetry Wire Num. 60 Single Wire Asymmetry Wire Num. 60 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1−

0

1

2

6−
10×

Single Wire Asymmetry Wire Num. 69 Single Wire Asymmetry Wire Num. 69 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

1.5

2

6−
10×

Single Wire Asymmetry Wire Num. 78 Single Wire Asymmetry Wire Num. 78 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

0.4−

0.2−

0

0.2

0.4

6−
10×

Single Wire Asymmetry Wire Num. 87 Single Wire Asymmetry Wire Num. 87 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 96 Single Wire Asymmetry Wire Num. 96 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 105 Single Wire Asymmetry Wire Num. 105 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 114 Single Wire Asymmetry Wire Num. 114 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

8−

6−

4−

2−

0

2

4

6

8

6−
10×

Single Wire Asymmetry Wire Num. 123 Single Wire Asymmetry Wire Num. 123 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 132 Single Wire Asymmetry Wire Num. 132 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

8−

6−

4−

2−

0

2

4

6

8

6−
10×

Single Wire Asymmetry Wire Num. 141 Single Wire Asymmetry Wire Num. 141 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1.5−

1−

0.5−

0

0.5

1

1.5

2

6−
10×

Single Wire Asymmetry Wire Num. 7 Single Wire Asymmetry Wire Num. 7 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0

1

2

3

4

6−
10×

Single Wire Asymmetry Wire Num. 16 Single Wire Asymmetry Wire Num. 16 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1.5−

1−

0.5−

0

0.5

1

1.5

2

6−
10×

Single Wire Asymmetry Wire Num. 25 Single Wire Asymmetry Wire Num. 25 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

6−
10×

Single Wire Asymmetry Wire Num. 34 Single Wire Asymmetry Wire Num. 34 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

3−

2−

1−

0

1

2

3

6−
10×

Single Wire Asymmetry Wire Num. 43 Single Wire Asymmetry Wire Num. 43 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 52 Single Wire Asymmetry Wire Num. 52 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

4−

3−

2−

1−

0

1

2

3

4

6−
10×

Single Wire Asymmetry Wire Num. 61 Single Wire Asymmetry Wire Num. 61 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1.5−

1−

0.5−

0

0.5

1

1.5

2

6−
10×

Single Wire Asymmetry Wire Num. 70 Single Wire Asymmetry Wire Num. 70 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 79 Single Wire Asymmetry Wire Num. 79 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

6−
10×

Single Wire Asymmetry Wire Num. 88 Single Wire Asymmetry Wire Num. 88 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 97 Single Wire Asymmetry Wire Num. 97 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

1.5−

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 106 Single Wire Asymmetry Wire Num. 106 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

0.6−

0.4−

0.2−

0

0.2

0.4

6−
10×

Single Wire Asymmetry Wire Num. 115 Single Wire Asymmetry Wire Num. 115 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

3−

2−

1−

0

1

2

3

6−
10×

Single Wire Asymmetry Wire Num. 124 Single Wire Asymmetry Wire Num. 124 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

1.5

6−
10×

Single Wire Asymmetry Wire Num. 133 Single Wire Asymmetry Wire Num. 133 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

3−

2−

1−

0

1

2

3

6−
10×

Single Wire Asymmetry Wire Num. 142 Single Wire Asymmetry Wire Num. 142 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

6−
10×

Single Wire Asymmetry Wire Num. 8 Single Wire Asymmetry Wire Num. 8 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0

1

2

3

4

6−
10×

Single Wire Asymmetry Wire Num. 17 Single Wire Asymmetry Wire Num. 17 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

6−
10×

Single Wire Asymmetry Wire Num. 26 Single Wire Asymmetry Wire Num. 26 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

6−
10×

Single Wire Asymmetry Wire Num. 35 Single Wire Asymmetry Wire Num. 35 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0

1

2

3

4

5

6

6−
10×

Single Wire Asymmetry Wire Num. 44 Single Wire Asymmetry Wire Num. 44 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 53 Single Wire Asymmetry Wire Num. 53 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 62 Single Wire Asymmetry Wire Num. 62 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 71 Single Wire Asymmetry Wire Num. 71 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 80 Single Wire Asymmetry Wire Num. 80 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

2−

0

2

4

6

8

10

6−
10×

Single Wire Asymmetry Wire Num. 89 Single Wire Asymmetry Wire Num. 89 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

1.5

2

6−
10×

Single Wire Asymmetry Wire Num. 98 Single Wire Asymmetry Wire Num. 98 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

6−

4−

2−

0

2

6−
10×

Single Wire Asymmetry Wire Num. 107 Single Wire Asymmetry Wire Num. 107 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1.5−

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 116 Single Wire Asymmetry Wire Num. 116 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

0.8−

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

6−
10×

Single Wire Asymmetry Wire Num. 125 Single Wire Asymmetry Wire Num. 125 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

1−

0.5−

0

0.5

1

6−
10×

Single Wire Asymmetry Wire Num. 134 Single Wire Asymmetry Wire Num. 134 

Run Number

38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

(Y

14−

12−

10−

8−

6−

4−

2−

0

2

6−
10×

Single Wire Asymmetry Wire Num. 143 Single Wire Asymmetry Wire Num. 143 

a b c d e f g h i
S1
S2
S3
S4
S5
S6
S7
S8
S9

S10
S11
S12
S13
S14
S15
S16

Note: Errors bars are RMS/
√
N, reduced run range 38180-38340

Note: Vertical axis on all panel plot sub-plots are independent due
to range of asymmetries that are being plotted.
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Wire 0 Asymmetry for Different Time Bin Ranges

Run Number
38180 38200 38220 38240 38260 38280 38300 38320 38340

)/
1V

od
d

 -
 Y

ev
en

Y

25−

20−

15−

10−

5−

0

5

10

15

20

6−10×
wire 0 Asymmetries single-diff-tbinsall

single-diff-tbins0-4

single-diff-tbins5-8

single-diff-tbins17-20
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Wire 0 Asymmetry for Different Time Bin Ranges

Run Number
38314 38316 38318 38320 38322 38324 38326 38328 38330

)/
1V

od
d

 -
 Y

ev
en

Y

25−

20−

15−

10−

5−

0

5

10

15

20

6−10×
wire 0 Asymmetries single-diff-tbinsall

single-diff-tbins0-4

single-diff-tbins5-8

single-diff-tbins17-20

Note: The asymmetry from all time bins is smaller than a given
sub-range, and the red and blue points are opposite each other.

20 / 26



Asymmetry Change Over Runs - wire 0

Asymmetry Number + 12498*run sequence
0 20 40 60 80 100 120 140 160 180 200 220 240

310×

)/
1V

od
d

-Y
ev

en
(Y

0.0008−

0.0006−

0.0004−

0.0002−

0

0.0002

0.0004

0.0006

0.0008

0.001

 / ndf 
2

χ  0.0003075 / 12497

p0       10− 8.474e±06 −8.988e− 

p1       10− 3.888e±11 − 4.048e

r38314 r38315 r38316 r38317 r38318 r38319 r38320 r38321 r38322 r38323 r38324 r38325 r38326 r38327 r38328 r38329 r38330 r38331

 / ndf 
2

χ  0.0003075 / 12497

p0       10− 8.474e±06 −8.988e− 

p1       10− 3.888e±11 − 4.048e

Single Wire Asymmetry Pulse Pairs runs 38314 to 38331, w0, tbin0-49

Blue lines are the separation between runs, red lines a + bt fit to
the asymmetry, and the green line is a horizontal line at 0.
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Asymmetry Change Over Runs - wire 0

Asymmetry Number + 12498*run sequence
0 10000 20000 30000 40000 50000

)/
1V

od
d

-Y
ev

en
(Y

0.0008−

0.0006−

0.0004−

0.0002−

0

0.0002

0.0004

0.0006

0.0008

0.001

 / ndf 
2

χ  0.0003075 / 12497

p0       10− 8.474e±06 −8.988e− 

p1       10− 3.888e±11 − 4.048e

r38314 r38315 r38316 r38317 r38318 r38319 r38320 r38321 r38322 r38323 r38324 r38325 r38326 r38327 r38328 r38329 r38330 r38331

 / ndf 
2

χ  0.0003075 / 12497

p0       10− 8.474e±06 −8.988e− 

p1       10− 3.888e±11 − 4.048e

Single Wire Asymmetry Pulse Pairs runs 38314 to 38331, w0, tbin0-49
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Asymmetry Change Over Runs - wire 0 zoomed

Asymmetry Number + 12498*run sequence
0 20 40 60 80 100 120 140 160 180 200 220 240

310×

)/
1V

od
d

-Y
ev

en
(Y

0.04−

0.02−

0

0.02

0.04

3−10×  / ndf 
2

χ  0.0003075 / 12497

p0       10− 8.474e±06 −8.988e− 

p1       10− 3.888e±11 − 4.048e

r38314 r38315 r38316 r38317 r38318 r38319 r38320 r38321 r38322 r38323 r38324 r38325 r38326 r38327 r38328 r38329 r38330 r38331

 / ndf 
2

χ  0.0003075 / 12497

p0       10− 8.474e±06 −8.988e− 

p1       10− 3.888e±11 − 4.048e

Single Wire Asymmetry Pulse Pairs runs 38314 to 38331, w0, tbin0-49
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Asymmetry Change Over Runs - wire 1

Asymmetry Number + 12498*run sequence
0 20 40 60 80 100 120 140 160 180 200 220 240

310×

)/
1V

od
d

-Y
ev

en
(Y

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

3−10×
 / ndf 2χ  0.0002141 / 12497

p0       10− 1.021e±06 − 1.491e
p1       10− 3.202e±11 −8.367e− 

r38314 r38315 r38316 r38317 r38318 r38319 r38320 r38321 r38322 r38323 r38324 r38325 r38326 r38327 r38328 r38329 r38330 r38331

 / ndf 2χ  0.0002141 / 12497
p0       10− 1.021e±06 − 1.491e
p1       10− 3.202e±11 −8.367e− 

Single Wire Asymmetry Pulse Pairs runs 38314 to 38331, w1, tbin0-49
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Asymmetry Change Over Runs - wire 1 zoomed

Asymmetry Number + 12498*run sequence
0 20 40 60 80 100 120 140 160 180 200 220 240

310×

)/
1V

od
d

-Y
ev

en
(Y

0.05−

0.04−

0.03−

0.02−

0.01−

0

0.01

0.02

0.03

0.04

0.05
3−10×

 / ndf 2χ  0.0002141 / 12497
p0       10− 1.021e±06 − 1.491e
p1       10− 3.202e±11 −8.367e− 

r38314 r38315 r38316 r38317 r38318 r38319 r38320 r38321 r38322 r38323 r38324 r38325 r38326 r38327 r38328 r38329 r38330 r38331

 / ndf 2χ  0.0002141 / 12497
p0       10− 1.021e±06 − 1.491e
p1       10− 3.202e±11 −8.367e− 

Single Wire Asymmetry Pulse Pairs runs 38314 to 38331, w1, tbin0-49
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Continuing Analysis
I What t0 signals were used for triggering during the beam off

running?
I Was it the same between summer and Tuesday runs?

I Create plots for two wire asymmetries, 3 possible kinds
I Can use Two wire difference:

Adiff =
(w even

j,i − wodd
j,i ) + (vodd

j=,i − v even
j,i )

1V
(6)

I two wire ratio:

Reven/odd =
w

even/odd
j,i

v
even/odd
j,i

(7)

Aratio = Reven − Rodd (8)

I Alternative Ratio:

α =
w even

j,i

wodd
j,i

v even
j,i

vodd
j,i

(9)

ANPDG =

√
α− 1√
α + 1

(10)
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