Method1 (old offset table), in each run:

. yoffsetzyproject_ymeasure GEM?2 HyCal

» Using overlap area, get detector offset ) measure

(against 2 GEM chamber) Y y 352 iymant
+ Correct offset N 1§
« Use ee2 events, in GEM2 coordinates, get lel T i { it

beam center, (using the whole detection area, 71 \ """""""

not limited to overlap area) Y orgn
» Get offsets for each detector 7.2

GEM1

Method2, in each run:

* Inoverlap area, use ee2 events get beam center,
« Get beam offset for each GEM detector, (can only use overlap area)
 |nthe whole detection area, use ee2 events to get HyCal offset against beam



3000

2500

2000

1500

1000

500

1400

1200

1000

800

600

400

200

600

400

200

-200

-400

-600,

hgem1
- hgem1
== Entries 100000
= Mean -1.2
=3 RMS 0.1001
= GEM1 resolutfon %2 / ndf 107.4 /99
= Constant 3190 = 12.3
== Mean -1.2+0.0
== Sigma 0.09994 + 0.00022
- I2 1.5 -1 —0I.5 0I
mm
hycal
C Entries 100000
= Mean 0.7987
= HyCal resolution o 2150 a0
C Constant 1284 + 5.0
== Mean 0.799 + 0.008
= Sigma 2.481 + 0.006
: 7*0 —50 —1‘0 0 10 d) 4
mm
hhgem1
hhgem1
Moanx ]
Meany 0.29
RMS x 58.4
RMS y 97.86

8III|III|III|III|III|III

M 1 M M M 1 M
-400 -200

Detectors were given a fixed offset in simulation.

M 1
200

600

|
n
(=]
o

1
IS
o
o

Simulation test on validity of methods

n
=]
o

o

8III|III|III|III|III|III

@
5=
O

hgem2
= hgem?2
3000 — Entries 100000
2500 E— Mean -1.5
E _ RMS 0.09985
«E GEM2 resojution | x?/ndf 78.91/99
= Constant 3199 = 12.4
e Mean -1.5=+0.0
1000 F—= Sigma 0.0997 + 0.0002
500 E—
0 :; o = e 4
mm
hmoller
600 hmoller
| Entries 30154
- Mean x -0.473
- Meany -0.1495
00— RMS x 82.23
L RMS y 104.9
200 :—
o
-200 :—
-400 :—
—6096; L ————
mm
hhgem2
600 hhgem2
Entries 112587
Mean x 66.89
Meany 0.7737
400 RMS x 57.31
GEM2 Moller

o

Use simulation data to test if the two methods give the correct offset value

M 1 M M M
400 600



Method1 on simulation data
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h_gem1x_beam_m2

Method2 on simulation data
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Compare to method1: distribution is wider



Data: overlap ee2 events
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Change compared to previous:

e require two ee2 events to find instant beam position

* Previously require the two ee2 events to be time neighbors, like event #N and event #(N+1)

e Now also require to be time adjacent, but need not to be close, like event #N and event
#(N+m), m >=1



Data: HyCal clustering improvement

Y Offset hycal y offset relative to 2nd GEM
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HyCal detector offset relative to GEM2

Due to improvement in HyCal clustering, compared to before, distribution width is smaller
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Data offset compare
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® M1 has 10 times larger statistics than M2

® M1 has similar distribution width on both X and Y direction

® M2 Y direction distribution width 4 times larger than X direction
® Offset value from both methods agree, M2 with larger fluctuation

® Generate offset table using M1
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