Progress of the Week

* Working on physics calibration for 2.2 GeV
* Run 1443~ 1516
* 477M events (>60% of all 2.2 GeV data)
* Enough statistics for both ep and ee except for a few modules at the very corner
* Finished 3 literation with ep as the calibration energy

* Working on calibrating the inner module with the help of GEMs

* Need to correct for the offset first, and also shower depth and relative z distance between
HyCal and GEM

e Use GEM hit to determine the shower center, and the tail of the cluster to calibrate inner
module



Beam Offset Correction

* Relative offset between GEMs provided by Xinzhan
* Beam offset corrected using ee for HyCal and GEM separately

* Both detector in beam coordinate, relative rotation might still exist
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Project GEM hit onto HyCal

* Using surveyed z coordinate of HyCal and GEMs and assume the track comes
from target center, project GEM hit to HyCal

LG
* Inconsistency may appear between hit on LG

and PWO (LG z is 10.12 cm more up-stream

then PWOQ’s z) PWO

Beam

v

e HyCal reconstructed hit has a z-coordinate in
addition to (x, y), and this z may not be close
to the surface due to shower depth

PWO

* Forthe same reason, it is also energy LG

dependent



DeltaX_Total 1 DeltaY_Total_1

delta
10022 delta_y = _ _y
B . 90000~ Entries 882453
B ﬂ Entries 882453 = Mean 01268
L Mean 0.1884 80000 ;_ RMS 3477
80__ HyCal X — GEM X RMS 3.451 — HyCal Y —GEM Y +2 / ndf 2185 /15
B 2/ ndf 1450 /15 - Prob 0
so— Prob 0 60000— Constant 9.005e+04 = 1.296+02
| Constant 9.331e+04 = 1.321e+02 50000 E_ Mean -0.0702 + 0.0029
~ Mean 0.1027 +0.0028 C Sigma 2.516 = 0.003
40— Sigma 2.45 0,00 40000 =~
B 30000
20—  PWO only Mean = 100um 20000 PWO only Mean =-70um
L 10000 —
B L1 | L1 | L1 1 | L1 1 | Il Il | Il | L1 1 | L1 1 | 111 | L1 E 111 I 111 | 111 | 111 | Il | Il | 11 | L1 | | L1 | | 11
? 00 -80 60 -40 -20 O 20 40 60 80 100 ? 00 -80 -60 -40 -20 O 20 40 60 80 100
(mm) (mm)

* Deltaxandy reasonably good, but they may not tell the whole story due to cancellation from positive and
negative side
* Delta R and Delta Phi might be better for seeing certain shift and offset



Project GEM hit onto HyCal

* Using surveyed z coordinate of HyCal and GEMs and assume the track comes
from target center, project GEM hit to HyCal

* Inconsistency may appear between hit on LG
and PWO (LG z is 10.12 cm more up-stream

then PWOQ’s z) PWO
R HyCal
e HyCal reconstructed hit has a z-coordinate in
PWO

addition to (x, y), and this z may not be close
to the surface due to shower depth

* Forthe same reason, it is also energy LG

dependent



 Compare delta r between GEM and HyCal using both 5 by 5 and PrimEx island
reconstruction algorithm
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* Foreach bin, the R or
incident angles are the
same

* The difference between
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from the energy 4
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* After applying the shower

de.pth correction from - | ep with Island
PrimEx e e e
» All HyCal hit should be o e e e e with Island
at PWO surface after E | 5 5
correction (including LG
hits)

* Difference between ep and
ee largely eliminated but
delta R is still non — zero

* Isthe correction wrongor
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Delta R in LG region for ee and ep, without shower depth correction
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