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Energy Resolution : Shower

 |nput flat distribution : electrons

* Use ecal cluster energy and input momentum
to get

- Energy Resolution



Steps to Obtain Energy Resolution

* Get Pre Shower (PS) and Shower Cluster (SC) energy
deposit for each input event

- For 6+1 and 2+1 clusters maximum edep cluster is
selected for each event

« Get the RMS fluctuation of the Edep,.,/P; ratio
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Input Flat Distribution at Last GEM
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Edep In Shower Cluster
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edep over P_Ratio In Shower
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Momentum (edep) over P, Ratio
* Get the spread in edep over Pf ratio in inciden

energy bins

* Energy resolution based on total energy deposit
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Momentum (edep) over P_Ratio : 6+
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Momentum (edep) over Pf Ratio : 2+1

- - 2+1 Edep over Pf Rat Entri

Entries 3363 Entries 3403 +1Edep ntries + o000t
Mean 0.1217 +0.0005576
Mean 0.1205 +0.0005749 Mean 01227 +0.0005623 E RMS 0.03273
E RMS 0.03333 RMS 0.0328 s %2/ ndf 231 é/115
801 22/ ndt 244.4/113 «*/ ndt 220.7/116 E Constant 54.91£1.17
E Constant 52.98 +1.15 I Constant 55.1+1.2 J Mean 0.1198 +0.0005
sof— Mean 0.1186 +0.0006 Mean 0.1215 +0.0005 ‘ ! Sigma 0.02889 + 0.00037

E Sigma 0.0292 +0.0004 \’ J Sigma 0.02844 + 0.00035 { ES

20—

- [T 2.23GeV

201
E / = . = I
E I FH,,] E .M“ i AP ML | ot g A s 80 | 1 | |
C [ | | Dot tal s 1 B | | . . {118 e ol b L - 0.05 0.1 0.15 0.2 0.25 03 0.35 0.4 45 0.5
A R X TR ¥ T R T S - ¥ N ¥ - ¥ 00s o1 015 02 0 03 035 04 045 05 Edep/Pf
Edep/Pf Edep/Pt
Entries 3318 2+1 Edep over Pf Ratio Entries 3394 241 Edep over Pf Ratio Entries 3411
Mean 0.1228 + 0.0005845 Mean 0.1232 +0.0005468 Mean 0.1234 +0.0005512
60— RMS 0.03367 £ RMS 0.03186 E RMS 0.03219
C %2/ ndf 234.8/114 C %2/ ndf 236.4/115 C %2/ ndf 227.9/114
s0[— 1 Constant 52.21+1.13 50|~ ‘ Constant 53.41+1.14 so0f— JJ Constant 5414 +1.14
£ Mean 0.1213 +0.0006 C Mean 0.1228 +0.0006 C h[ Mean 0.1221 + 0.0005
£ | Sigma 0.02917 +0.00037 P = Sigma 0.02933 + 0.00037 0 | f Sigma 0.02919 +0.00036
a0— E E
i3 3.73 GeV “ 4.23 GeV "
- _ e g 4. e : 4.73 GeV
20 \ 20— 20—
= = C U l
10— 10— LH 10— M
E E f E v
Pyat i | H"JH»IJ\ Tt el L I | ol gl | | Mo e el a1 v L I , oL PR I 1LY V0 1 T S I H T B
005 o1 015 02 025 03 035 04 045 05 005 01 015 02 025 03 035 04 045 05 005 oi 015 02 025 03 035 04 .
Edep/Pf Edep/Pt Edep/Pf
Entries 3415 241 Edep over Pf Ratio Entries 3327 Entries 3370
0 Mean 0.1242 + 0.0005689 7 Mean 0.123 + 0.0005391 Mean 0.1214 +0.0005328
E RMS 0.03324 £ RMS 0.0311 60— RMS 0.03093
22/ ndf 211.5/115 ol x2/ ndf 229.5/114 £ x?/ ndf 230.4/113
50— ‘ “1 Constant 55.63 £1.18 = Constant 54.61+1.17 50— Constant 55.19 +1.17
h Mean 0.1226 + 0.0005 = Mean 0.123 + 0.001 E b I Mean 0.1205 + 0.0005
wE | L Sigma 0.02828 + 000035 50— \d’ ’m [ Sigma 0.02798 * 0.00035 = H\ i Sigma 0.0283 +0.0003
E = 40—
E 40— } £
30— [ = ' 30—
: eV - ) 5.73 GeV : 6.23 GeV
20 . " E " 20— .
E 20— =
oF E - J !
0 ] 10— 0 1
f ) - ci ] [,
| TR (733 S PP T P S FRIERISIIA | ool sl L | A b ol | | e | ull Ll I
o1 0.15 0.2 0.25 03 0.35 04 0.05 o1 0.15 02 s 03 58 04 X ° 0.05 0.1 0.2 0.25 03 0.35 0.4

0.45 0.5
Edep/Pf

045 05 5 05
Edep/Pf Edep/Pf



Shower Energy Resolution

ECAL Shower Total Energy Resolution VS p
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edep over P_Ratio in PS+SH
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Pre Shower + Shower Energy Resolution

ECAL PS+5h Total Energy Resolution VS p
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Energy Resolution with lon+Non-lon Edep

* The energy resolution is generated using
lonization energy deposit in the scintillator

material

* Next set of plots are generated using ionization
+ non-ionization energy deposit in the
scintillator material



Shower Energy Resolution

ECAL Shower Total Energy Resolution VS p
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Jin's Energy Resolution (with No Phot. Elec.)

 Jin's estimation was based on ecal energy
deposition

- No Photo-Electron (PE) contributions

E/p resolution VS p
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