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Wire Numbering
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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.

Wj ti=even — Wj t i=odd (1)

e = 1V

where j is the run number, t time is the time bin number, i i the
pulse type, and q is the asymmetry number. Pulse and asymmetry
numbers are indexed starting at zero.

Note: Beam on physics asymmetries were calculated over time bins
5 — 44, and that same time bin range was used for all parts of the
following analysis.



Run Analysis|
» Seven values of interest were calculated for each run:
» Wire Yield Mean

vV vy vy VY VY

Wire Yield Standard Error of the Mean
Beam Off Instrumental Asymmetry Mean
Wire Yield Standard Error of the Mean

Sum of Square of Wire Yields

Sum of Square of Instrumental Asymmetries
Phase Difference between the runs



List of Runs

A list of good beam off runs has been provided by Kabir, and are
now on the n3He wiki Instrumental Asym. webpage for reference
by the group.

Summer 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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Tuesday Run List

Tuesday Run List

Date Range | Initial Run  Final Run

T1 177384 17834 T9 | 32503 32535
T2 19114 19158 T10 | 45032 45054
T3 20444 20493 T11 | 46416 46466
T4 21869 21919 T12 | 49663 49697
T5 24011 24061 T13 | 51076 51127
T6 26461 26503 T14 | 52467 52517
T7 27729 27755 T15 | 56073 56076
T8 30058 30074

Runs were taken between 9:00am and 4:00pm while beam was off
for maintenance

~
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Run Statistics

» Run Durations:

» Standard run length is 24996 pulses long
» 6.94 minutes per run (8.6 runs per hour)
» 4.8 days per 1000 runs

» Number of Runs:

Total Beam Off Runs: 4035
Summer Runs All: 676
Summer Runs Period 1: 128
Summer Runs Period 2: 198
Summer Runs Period 3: 350
Tuesday Runs: 565

Other Beam Off Runs: 2794

vV vV vV vV vV VYY

Summer run counting was corrected as part of rev. 1.
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Summer Instrumental Asymmetry
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Summer Instrumental Asymmetry
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Tuesday 1 Instrumental Asymmetry

b c d e f g h i

S1 m&% i | o R | e | i | RN | éﬁ&% kAR
S2 et |l | ol | oo | AP | NS | s | i
S3 | R | Wt | AP | et [t |t | oY | AR | g
S4 by | e, | ety | AR |t | s | g | AN |
SE wiekivs || st | thave] oo | iy | Voot | Y| kot
ST ] ] ] e L C T o
S8 |uitind | ik wiwiuesd | WA | wivoly) | AW | S| o | s,
SO - [umaisplo | e |yt | oy | e || | ot | it
S10. gt s | sy | AN |t || oty | el | i/
S11 [Nl [T [ T | S| s oA 08
S12 | pebtdSh | ot | e | il |l | IO | ooy | et [
ST3 e | e e e e | S o | Ol [
S14 [awtmions | A | st |istingog | s e | S | fotdipodt | iy |77
S5 Ihwtbop | o ting | MUY | ot | gt oy | i | ol | V0
S16. {Giitoon | i PRRL oo A i | Wi | S iy | S

Run Num. Run Num. Run Num. Run Num. Run Num. Run Num. Run Num.

lRun Num. Run Num.

X-axises are all the same.
Y-axises are all different

weag

11/22



Tuesday 2 Instrumental Asymmetry
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Tuesday All Instrumental Asymmetry
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All Beam Off Runs - Wire 0 Select Plots
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All Beam Off Runs - Wire 36 Select Plots
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All Beam Off Runs - Mean Wire Yield
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All Beam Off Runs - Mean Instrumental Asymmetry
f & h i

fummlm -M»m muuwu mumm \“Yi\\\[\l”. mwm A mmwﬂwluw I mw-u lll nwm«

v IW N‘ \ll“*l‘\“l\“ N Wi M'lwlﬂlM W
. mmm \lemu WWMHI]MI!IW mwm \||m|m» mmmuwlwuu

i

i
mnmw mmmm L8

"
o e

W m mm

vy
@
9]
3

ntiﬂnnwlwwwu il thwlmw unMu

513 e <||mﬂ|ll\| llwmnw‘mmlmc o
£ -t
_,.r.
"
- . . k) I
m.m.m(: T <|;x,.4‘..>. (I I wrfeetine =
IRun Num. Run Num. Run Num. Run Num.’ Run Num. Run Num. Run Num. Run Num. IRun Nurn.A\
k + + + , / / / 7t 7

X-axises are all the same.
Y-axises are all different o S =, o=, =




Averaging Method

Z,-x,-/a,?

S S .
=51 ©

where (x) is the average of x, and o the uncertainty in x. The
standard error was used as the uncertainty for all values presented
here.

For each run the average instrumental asymmetry was calculated
per wire with a standard error that will be used as the uncertainty
o in the error weighted average.
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Instrumental Asymmetry Error Weighted Average

Runs Error Weighted Avg. Wire Yield
All Beam Off 0.0002230 + 2 x 1011
Summer All 0.0002032 + 5 x 10~ 11
Summer Dayl 0.0002312 £2 x 10710
Summer Day2 0.0002123 +£9 x 10711
Tuesdays 0.0002292 + 5 x 10~ 11
Other 0.0002268 +2 x 10~
Runs Error Weighted Avg. Inst. Asym.
All Beam Off —7.07 x 107 £ 3 x 10711
Summer All 8.39 x 1071 +£8 x 10711
Summer Dayl —8.28 x 1071 £3 x 10710
Summer Day?2 279 x 10710 +1.6 x 10710
Tuesdays —1.34x 10710+ 9 x 10711
Other —0.40 x 107 £ 4 x 10711

NOTE: There seems to be some error in the relative sizes of these
with the Tuesday runs having too large of an asymmetry size, this
is currently being investigated.
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Kabir's Instrumental Asymmetry Method

Instrumental Asymmetry

VY (Sb)(seb) S8 b

A _ ~ (5)
TV T e s e) s s sis
where b,.N is the contribution from pedestal.
) 1 bl — bt
Aj’nst = EI I2S,' : (6)
i wiA; t
Ao = insi 7
inst Zi w; ( )
WA(SAL )2
SA; 2: ZIW/( inst 8
( mst) 7(2, Wi)2 8
where, )
wi =02 Ak, 9)

Latiful Kabir Systematics for The n-3He Experiment

From meeting on 2017/04/28, Systematics 7, by Kabir.
Note: Geometry factors and averages signals are used for Kabir's
asymmetries, and most of those values are less than 1.

20 /22



Kabir's Run Counting

Instrumental Asymmetry

Instrumental Asymmetry: Tuesday runs vs Summer runs vs all runs

Summer runs(Total 677 runs):

Anst = (13.12 + 1.14) x 107°. (11)
Tuesday runs (Total 620 runs):

Ainst = (6.918 £ 1.15) x 107°, (12)
All runs (Total 4383 runs):

Ainst = (3.14+£0.60) x 107°. (13)

Latiful Kabir

Systematics for The n-3He Experiment

From meeting on 2017/05/12, Systematics 9, by Kabir.
Prior version of the presentation had incorrect run counts from old
version of the presentation.

Kabir also restricted most of his analysis to the first 126 chamber
wires.
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Analysis Results

» | need to incorporate the average wire signal and geometry
factors into my analysis.
» Those values were found between yesterday and this morning
are ready to be incorporated in the the averages.
» The summer runs, and some additional runs in the next few
days have large asymmetries.
» It may be feasible just to cut this range from the instrumental
and physics asymmetry calculations
» The bad run averaging will be checked against histograms of
the data to try to find where the error is coming in.

N
N
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