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Motivation

* Particle Shower consists of hadronic and e.m. component o 0.22
o Different response to different component TN —— Uncorrected: v -
AbD| h S _ —— Uncorrected: 1+

* Apply weignht 1o correct response 5 0.18F -m-- Global SC: 7t -
— Software Compensation - -5 Global SC:n*
0'16: —& - Local SC:m .

Global Software Compensation 0.14]- —- Local SC:n™ -

e Weight whole event 0.12F -
0.1 —

Local Software Compensation 0 08:— E
e Weight each hit based on the density of SO o SUS -

| 0.06[ \i\\-&..,.!, —
deposited energy - | | | | | | | | ‘““-F
0'040 10 20 30 40 50 60 70 80 90

E ... [GeV]
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Local Software Compensation  CAui(es

e Divide hit energy spectrum into bins with same amount of energy g - -
* Applying weight for each bin for each event ‘ S aagi\rlm J1t
] E .
a)i(E)zai+bi-§+cix<2><<§) +1> 106§— =§:2451 §
10° [ 1Bin6 .
e For optimization: E = E, . - _ g::g
e Forreconstruction: E =E_ . 10° —
Optimal weights are found by minimizing the )(2 function: - é_ é
10 - =
5 ( (BRes' — Bjn)” >+a_2§p(E) ¥

p

events (5 S % \/G€V)2 . Eevent | Nevent

beam beam ’ 10 102

_ 10°
Hit Energy [MIP]

bins

Esc = Cw_ancaL Z w; - k;
i
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Penalty Term

 Penalty term restricts bin weights in steepness

e Evaluated at the end points and middle of studied

energy range

e |Influence of penalty term scales with

e For W-AHCAL analysis a = 0.03

E B T T T ]
2 o |
O | _
= [ ]
S 4 o
m i i
3 y
2 E
1 \ _________________________________________________ .4..—_?__—;
| \\ T
B W- AHCAL ]
0 —bin1 —bin2 —bin3 —bin4 bin 5 —
B —bin 6 —bin 7 —bin 8 ]
[ | | | | | | | | | | | | | | | | | L]

0 20 40 60 80 100
E... [GeV]
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W-AHCAL Data Sample

APRAY> S 2
 Data recorded at CERN SPS in 2011
e 10 -80 GeVx for analysis
e 20-80 GeVx™ for crosscheck 159 m
- TCMT W-AHCAL
* Two Cherenkov counters used to select pion sample
e Some runs without TCMT g 2%am

e Only W-AHCAL considered

e Select events with shower start in the 2-4 layer

1597 mm

489 mm
— Minimize leakage
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Ap-Byzti
§ O2_I 1 T T 1 T T 1 T T 1 I T T 1 I T T 1 I T T 1 I T T 1 I I |— % 12 _I | I L | L L L | L L | L | I_
- 1 2 -
- Fit: a/\E/GeV @b ®cGeVE 1 & [ :
< 0.18F 1 ° 4 e SC,
_ _ Standard Reco, . i 0 ’ i
016 a: 0.41 b: 0.95 ¢: 0.07 ] - 0SC, ©* -
: ° SC, T . : : :
B a: 0.29 b: 0.83 C: 0.06 | 1 i e e e e me e e e e ememamaeaeeee e e e e e m e m e e e e e e e e e e e e e e e m e m e e e e e e —
0.14[— ., Standard Reco, n*. — _ |
= a: 0.42 b: 0.92 c: 0.07 — - o
0.12|— q SC, o — 0.9 — o —
- a:0.29 b: 0.90 c: 0.06 N — O 7
- - A s ° -
0.1f— — B ° 9 ° o _
- - : 0.8— ® o ° © —
008  Smee = R o - Z
_ Z 07— _
0.067— | | | | | | | . - -
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e Stochastic term decreased by approx. 30 %
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W-AHCAL Noise

Ap-Doz 4k
4@0.08: uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu = 4@0.08: uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu .
. . . %0.073— —f %0.0?f— —f
* Noise events are selected by inverting 3 - z I :
=000 7 10 GeV E £ 0061 x40 GeV E
. L - — Noise Hit - L m — Noise Hit -
event selection 005 _ Isolated Hits - 005 _ Isolated Hits -
. . . e 0.04¢ E 0.041- E
* Noise and isolated hits are distributed 0,08k E 008k E
randomly 0.02¢ E 002 E
0.01F — 0.01= E
* Removing noise completely is %7020 30 40 50 60 70 80 90 100 % ~"76""20 30 40 50 60 70 80 90 100
Number of Hits Number of Hits
Impossible
w008 T T T T T T T T ]
* Correlation between isolated hits and go07 =
. ;gC_.;O.O(S T —f
noise 8 " CNose Hits
' — Isolated Hits ]
— Neglect isolated hits in W-AHCAL 0.04 -
0.03 —i
0.02 =
0.01 =
% 8090 100

Number of Hits
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Ap-Byz1t
§ 022 o L L L et rrT (IT) 1 2 [T T T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 T T 1 ]
"'\JO 0.2 Fit: a/E/GeV ® b ® 0.16 GeV/E _ EO B _
o B _ D | i _
b&’ B , Standard Reco, " N o 1.1— on —
0.181— a: 59.39+4.98% b: 5.35+1.97% _ B Ont ]
- SC, . ] - .
0.16 __ . a: 51.02+5.95% b: 5.64+1.97% ] 1 s ]
B o Standard Reco, x". | B o
0.14 ~ a: 54.60+1.61% b: 6.30+0.38% 7 B * ® _
T - SC, . - B Q i
N Y a:45.13+2.62% b: 6.90:0.48% | 0.9~ O (2 O (2 ’ i) o -
0.12— : — _ Q —
0.1 N Y — 0.8 -
0.08— — i -
B N 0.7 -
006 |_| | | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | | |_| I — | I — | I I — | I I — | I I — | 1 1 | | 1 1 | | L1 1 | | | 1]

10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 /70 80

Ebeam [GeV] Ebeam [GeV]

e Expected results
e Stochastic term decreased by approx. 15 %

e Stochastic term increases by approx. 17% without isolated hits
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W-AHCAL Current Results

Ap-Byz1t

8022 _l ]l I ot ! l_ (|7) 1_1_| T 1 T 1 1 T T 1 T 1 1 N N N N I N ]
LIJQ B B \D | _
3 02 Fit: a/{E/GeV ® b ® 0.16 GeV/E T S B |
R _ © 1.05— ® Global SC,m= —
B o Standard Reco, . ] — e Local SC, T -
0.181— a: 59.85+6.09% b: 5.08+2.81% __| B ]

- — N PR
B 5 Global SC, x". | B i
0.16— a: 52.69+9.09% b: 5.02+3.78% | - - —
B , Local SC, . ] 0.95 - . —
0.14 — a: 51.99+5.38% b: 5.15+2.16% — B o * 7]
: - 0.9 , ¢ : . ¢
0.121 - h ¢ ¢ ; S
- - 0.85 -
0.1— — B _
:I I | I I I I | I I I I | I I I I | I I I I | I I I | I I— 0.8 _I I I I | I I I I | I I I I | I I I I | I I I I | I I I I | I I_

0.08 10 50 30 40 50 60 10 20 30 40 50 60

Ebeam [GeV] Ebeam [GeV]

 Global software compensation based on method introduced in CAN-028
* Only stable performance up to 60 GeV

e Similar performance of both methods
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W-AHCAL Linearity

e Comparable improvement of beam deviation
e QOverall deviation stays below 4 % after

applying software compensation

Christian Winter
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Combined System

e Combined system consists of:
* Si-W ECAL
e Steel AHCAL
e TCMT

e Combined Dataset FNAL 2008 & CERN SPS 2007

* FNAL: 4 - 60 GeV
e CERN: 10 -80 GeV

Christian Winter
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Combined System

Changes to previous analysis:

* Weights evaluated on an event basis for

reconstructing energy

* Penalty term method

* No suppression of landau fluctuations
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Bin Weights
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Combined System Results

Ap-Doz 4k
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 Penalty term has small impact on energy resolution

* Necessary to avoid unphysical results at end points
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* Penalty term method also works with simulated data

 Overall same results as in previous analysis, but poorer performance
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Greoo/E reco

Combined System Comparison

0.3

n Data |
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--------- AHCAL+TCMT (JINST 7 P09017)

0 ScECAL+AHCAL+TCMT (JINST 13 P12022)
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Summary

Christian Winter

W-AHCAL

* Data sample contains high level of noise
* Stochastic term can be reduced by 15%
e Stable performance is achieved with penalty term

e Similar performance of GSC and LSC

Combined system

 Weights evaluated on an event basis
* Penalty term necessary to avoid unphysical weights
e QOverall similar results as in previous analysis

* Poorer performance
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