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Calorimeter for IL

Introduction

« SDHCAL reco soft status
 QObservation: UDS jet reconstruction with SDHCAL

Single pion event:

« Performance at SDHCAL barrel
« Comparison to Endcap and corner region
 Comparison to AHCAL

Single Klong event

* AHCAL/SDHCAL Comparison
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Calorimeter for IL

e Finer granularity...
SDHCAL: 1 by 1 cm
AHCAL: 3 by 3 cm

« SDHCAL reconstruction software status

Introduction
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» PandoraPFA based reconstruction chain:

— Particle Flow (ILD+PandoraPFA)
Particle Flow (confusion term)
Calorimeter Only (ILD)

50 % /1 yE(GeV) @ 3.0 %

« SDHCAL based algorithms: under development

- Density & NN analysis, Kalman filter, Hough transform...

« Event Display: heavily employed to understand the performance

0 — .100 200 300 400: - ;500
Ejet/GeV
- Preliminary RPC digitization ( with 3 thresholds: 0.5, 2, 10 mips ): to be upgraded with
multiplicity effects: R.Han et.al: http://iicagenda.linearcollider.org/getFile.py/access?
contribld=19&sessionld=8&resld=1&materialld=slides&confld=4776
- PandoraPFA: learning phase -> optimize the parameters & orders of different modules
- Dedicated clustering + shower energy estimator: to be developed and integrated
3

21/10/2010

ECFA 2010 @ CERN



LI€9 Pandora: learning phase

Calorimeter for IL
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 For SDHCAL: treated Pandora as black box

 Pandora + Preliminary Digitization + Calibration constant tuning

* Performance with uds evts: slightly worse @ Zthreshold, much closed @ 360GeV
« To achieve better understanding: Single Particle events

e Single Pion, Klong and Tau

« Statistic: ~300k each. 1 ~ 2k * 10 energies (10 ~ 100GeV) * 9 polar angles (10° ~ 90°) * 2 concepts

e Simulation ( with grid & mokka 06-07 ) almost finished. Analysis on going.
21/10/2010 ECFA 2010 @ CERN 4



Calorlmeter for IL

SDHCAL: E ., - Eyjerr, VS NUM PFO with Pion at 6 = 80Deg
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81% evts (8097) has single PFO
Low energy tail in delta(E) spectrum, correlated
with MCEnergy: energy loss
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ALI€D SDHCAL, Pion at 6 = 80°

| 3(E) of events with only 1 PFO. 6 = 80Deg, Pion |
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‘ 3(E) Vs MCEnergy of events with only 1 PFO. 6 = 80Deg, Pion
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CALi(ed Single PFO evts in the
tail, 6 = 80°

Calorimeter for IL

Ereco = Eycrrum VS NUM PFO with Pion at 6 = 80Deg
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Evt 821,
40GeV Pion at MCTruth
|dentify as 46.6GeV PFO

with 38GeV cluster

Failure of track energy
Reconstruction?
Rare... but happens

21/10/2010

Pion decay:

40GeV Pion ~ 12GeV neutrino + 28GeV muon...
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Reconstructed PFOs: PandoraPFANewPFOs
Eventtlr=521, PFO index.=0
Charge=1.000000, PID=211 *»

Energy=46.577759, MNbTrk = 1, MbCluster = 1

Wi position= (0.000, 0.000, 0.000)

13t clusterhit pos = (357.514, -2013.856, -532.740)
3-momentum = (3.187, -44.143, -11.683)

*
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CALI(eD

Calorimeter for IL

Events with 2 - 5 PFOs

SDHCAL: E

E

reco - ~MCTruth

V's num PFO with Pion at 6 = 80Deg
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Higher estimated energy
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3(E) events with 1<NPF0<6. Pion at 6 = 80Deg, SDHCAL
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CALi(ed

Calorimeter for IL

(Evt 286) 2 PFOs, Identify as
100GeV Pion (80.7GeV cluster) +
45GeV Neutron (45.4GeV)
Total PFO energy = 145GeV
Seed at deep ECAL Layer...
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Double counting! To b
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Events with 2 - 5 PFOs

Evt 216
© Simulation level
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Reconstruction: 4 PFOs:
100GeV Pion (86.3GeV) +
28GeV Neutron (24.4GeV) + ...
- Total PFO energy = 130GeV
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e improved...
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CALi(ed

Events: more than 5 PFOs

SDHCAL: E
o 40
£

2 SDHCAL, 10k evts
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~ 1.4% (137) events have more than 5 PFOs

Large smearing in measured energy

( Smearing amplitude increase with MC energy )
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8(E) events with NPF0>5. Pion at 6 = 80Deg, SDHCAL
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CALi(ed “Lower” estimated energy for
NPFO > 5 events

Calorimeter for IL(

, S Simulation level
!

Evt 346,
Interaction at TPC
entrance

18 PFOs,
Total Energy 79GeV

| Total PFO Energy Vs num PFO with 100 GeV/ Pion, 6= 80Deg |
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i BN - ‘ dude... you are a pion?
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TotalPFOEnergy/GeV
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CALi{eo Higher estimated energy for
Calorimeter for IL NPFO > 5 events

(Evt 867) \
Simulation level

.................
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Interaction based double = \'.hl
counting \

Reconstruction level:

15PFOs IR T

Leading PFO (54GeV cluster) o L
identified as 100GeV pion. b T
Others contribute to double | s _
counted 32GeV... o L Ry

L 3
e L L YA
LI PFO {PandaraPFANewPF Os) clusted Calo Hit, EventMr = 867
. . \ HitEnergy=13292.635 ke'
\, NE 3 Wkt LT . |Pos¥ = -2004.303 mm, Posy = -652.792 mm, PosZ = -431.332 mm
) L ) vow [ Al iy PFOPDG = 211, PFOCharge = 1.000000, PFOEnergy = 100.337669
: RV ClusterEnergy = 58.707063
i, B0
LR k W S . 5 &
‘\\ . i L e ’ " h ~
LU \ - -
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Tough case... interaction near the end of Tracker!



CALi(e9 Even more crazy...

Calorimeter for IL

A3
-
A Y

Evt 646: Interaction Y - Simulation level

Inside TPC (1/3 of the \
radius) ‘ :

Confused tracker: 3
LDCTrack found

6PFOs:

2 leading PFO
assigned with tracks +
cluster, with energy
110GeV (40GeV
cluster) and 148GeV
(55GeV cluster)

Totally reconstructed
energy: 264GeV

Judgement on trk quality?
Flag on those kind of evts
Rely more on cluster info?
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CALI(&2 Ccom

Calorimeter for IL

pare to corne

r & endcap

SDHCAL: E,,., - Eyeyry VS UM PFO with Pion at 6 = 80Deg | ‘ Ereco-Emctrn V'S num PFO with Pion at 6 = 40Deg | ErecoEyerout VS NUM PFO with Pion at 6 = 20Deg
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‘ Number of reconstructed PFOs (Normalized to 10k evts) | EDIH'CAL?;;ZQB
H ntries
 For single PFO events: Mean 1471
104 = RMS 1534
- F SDHCAL _40Deg
« Large low energy tail in Corner (also for 2-PFO events) C Entries 16909
= Mean 1.72
o . : =
- Large energy smearing in Endcap region (track smearing) 1 e
 Corner & Endcap: More material near the end of tracker 2: LL
10% = &
* More Interactions - =1
- L
 Linear dependency of delta(E) and NPFO ~ interaction ™ FL'_|:IJ;L'—|=|—_—L|_‘
based double counting? i B B
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PFO (PandoraPFaMewPFOs) clusted Calo Hit, Eventir = 427
HitEnergy=46000.000 ke

Pasx = -1095.000 mm, PosY = -2135.747 mm, PosZ = -2829.000 mm
PFOFDG = 2112, PFOCharge = 0.000000, PFOEnergy = 54.646175
ClusterEnergy = 52.644307

Failed to link the track

(Track reconstructed: LDCTrack
Number = 1):

100GeV Pion at 40Deg:
Above: Evt 427, Single PFO

Left: Evt 872, Double PFOs
Neither linked to track... |

21/10/2010

Low energy tall at 0 = 40°

Simulation level

» g e p om |Simulated Calo Hits HealEndCapsCollection
" L] 1 n l Eventtum=872, SubDetector=HcalEndCapsCollection
[ | o’ LT I ] Hit Energy = §.137e-01 ke¥ ~ 8.137e-04 Mip, Thresh = 0e+00 kel
. e, MCPID = 211, MCenergy = 100,140
% L. OriginPID = 0, OriginEnergy = 0.000
"y Posk = 1251.297 mm, PosY = -1805.000 mm, PosZ = -3063.000 mm, Stavelum = 2, Originindex = 1
]
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n
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J_\ - \?\\_ %Q\ Reconstructed PFOs: PandoraPFANewPFOs
23 o™ [Eventhi-872, PFO index =1
s :;;yz A "h|Charge=0.000000gRe
TR SRR Ut
SRR ; A% AN % ‘\\‘:?Q W |Vt position= (0.0 (RSEeEde
] A"y o 15t clusterhit pos = (1443.029, -1773.522, -2920.920)
ol ST S - I-momentum = (14.412, -19.524, -30.048)
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CALifea  Higher estimated energy
Calorimeter for IL at e — 200

Double counting: 2 PFOs,,
Total measured energy = 105GeV
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- _..: - = "7 ar é‘_- Reconstructed PFOs: PandoraPF ANewPFOs
H FrE Eventir=18, FFO index.=0
Charge=1.000000, PID=211
Energy=99.741951, MbTrk = 1, NhCluster = 1 I ’
Wi« position= (0.000, 0.000, 0.000)
13t clusterhit pos = (670635, 932,938, -2733.554) ]
J-momentum = (22.429, 31.174, -92.052) !

Interaction based double
counting... Ce -

PFO (PandoraPFAMNewPFOs) clusted Calo Hit, Eventir = 119
HitEnergy=46000.000 ke

Pos¥ = -B65.000 mm, PosY = -959.830 mm, PosZ = -2673.000 mm
PFOPDG = 211, PFOCharge = 1.000000, PFOERergy = 217 064596
ClusterEnergy = 87.619405

: Single PFO
Crazy track energy ~ 217GeV
Cluster Energy = 87GeV
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CALI(62 “Lower” energy at 8 = 20°

Calorimeter for IL

Theta = 20 deg
" -Smearing of Track energy resolution
., Track energy = 91.2GeV

1
" !
[ yr ]
"l ' '
e Reconstructed PFOs: PandoraPFANewPFOs
'-' *‘” T -2 e Eventhr=731, PFO index.=0
”m = . - Charge=1.000000, PID=211
, ,| I ll L] l' I ' - ‘ Energy=31.138382, MNbTrk = 1, NhCluster = 1
' - - i< position= (0,000, 0.000, 0.000)
l‘l - 1st clusterhit pos = (-425.616, -1261.050, -3114.514)
. 3-momentum = (-10.726, -34.459, -§3.754)

i :

Interaction before Calo + '
Cluster energy resolution uncertainty
Pion decay: 42GeV neutrino + 58GeV muon..——

—
et

MCParticles:

h =" Eventir=549, Track Mo.=2

,.-!"“'-_ Charge=0.000, PID=14, Energy=42.306

(v, ¥y, VZ) = (77.989, -26.761, -213.314)

(Ex, Ey, Ez) = (5116.117, -1891.314, -14000.000)
{Px, Py, Pz) = (14,405, -5.326, -33.420)
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CALI@D  Compare to AHCAL: NPFO

Calorimeter for IL
‘ Number of reconstructed PFOs (Normalized to 10k evts) ‘ ‘ Number of reconstructed PFOs (Normalized to 10k evts) ‘

SDHCAL_80Deg | AHCAL_80Deg SDHCAL 80Deg | AHCAL 80Deg

Entries 13746 | Entries 27791 8000 | Entries 13746 | Entries 27791
Mean 1.375 | Mean 1.388 Mean 1.734 | Mean 1.388
RMS 1.573 | RMS 1.561 7000 RMS 0.5905 | RMS 1.561

10*

AHCAL _40Deg AHCAL_40Deg

32530 Entries 32530

10°

RMS 2.102 RMS 2.102

SDHCAL_20Deg 5000 SDHCAL_20Deg
Entries 15579 Entries 15579

10

—E Entries
Mean 1.803 6000 Mean 1.303
E

Mean 1.55 Mean 1.55
<!:|_I:L’ RMS 2.253 4000 RMS 2.253
=|:|:|_:k_' 3000

- E
E M 2000
. — = —
B izl—_ ] 1000
1 = — C
= L1 | I L1 I — | L1 1 IJ—i — |_I— 07 - N T T N B T R T = s E S R R enlel—
0 5 10 15 20 25 30 3B 0 1 2 3 4 5 6 7 \ 8
‘ S(E) for Pion events at 6 = 40 Degree, Normalize to 10k evts ‘ De'_taE_:AHCA'— ‘ 3(E) for Pion events at 6 = 40 Degree, Normalize to 10k evts DeltaETAHCAL
Entries 19099 Entries 13431
: Mean  0.3019 - Mean 2.712
‘ RMS 1.005 50 RMS 2.639
| DeltaE_DHCAL L DeltaE_DHCAL
10° Entries 9180 B Entries 6122
i Mean 0.202 B Mean 2.532
i. RMS 0.7496 40 RMS 2.516
I{h B
2 b - ~
10 X 30 2. 2
10 20 -
i 101
1 =
Il ‘ . e
4 2 0 14 4 2 0 2 4 6 8 10 12 14
3(E)IGeV 3(E)/IGeV
A little surprising: AHCAL has more double PFO events, especially in

corner region: Geometrical effects? Neutron effect?
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UALIGD  symmary on Pion analysis

Calorimeter for IL

« SDHCAL Barrel Region

* More than 80% events has only one PFO:

- Lower estimated energy: energy loss, pion decay and track energy resolution smearing
- Higher estimated case. Very rare. Due to Failed track energy resolution?

« ~18% events with 2-5 PFOs, most of which coming from wrong cluster splitting, and result in
double counted energy. Where we might improve.

« ~1.4% events has heavy interaction inside the tracker (could happen even at the entrance of
TPC), caused lots of uncertainty. Some more dedicated treatment?

« (SDHCAL) Endcap and corner:

* More interactions, more double counting observed
« Corner: linking of track — cluster need to be improved ( 1% ~ 2% events fails, 8 = 35° - 45°)

 Endcap: Larger track energy resolution smearing. Rely more on cluster info?

« Comparing to AHCAL.:

 Similar behaviour

* More single PFO event in SDHCAL: Geometrical/Neutron effects?
21/10/2010 ECFA 2010 @ CERN 19



ALi{(e9

Calorimeter for IL

Klong (90GeV)
can be really penetrate
deposit only 11GeV energy 5
in the end of Calo

Reconstructed PFOs: PandoraPFaNewPFOs
EventMr=1152, PFQ index.=0 B‘
Charge=0.000000, PID=2112

Energy=11.204000, MbTrk = 0, NbCluster = 1

Wi« position= (0.000, 0.000, 0.000)

15t clusterhit pos = (-3307.260, -570.133, 357.617)
S-momentum = (-11.019, -1.522, 1.335)

21/10/2010

Klong events (SDHCAL)

Or create a huge cluster...

Reconstructed PFOs: PandoraPFaNewPFOs
Eventhr=309, PFO index.=0
Charge=0.000000, PID=2112
Energy=113.645325, MbTrk = 0, MNbCluster = 1
W< position= (0.000, 0.000, 0.000)

J-momentum = (-60.302, -34.703, 17.613)

1st clusterhit pos = (-1404.870, -2115.811, 230.946)

o

.80GeV Pion, create 127GeV
. Cluster in the Endcap
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3PFOs: Back scattering +
wide HCAL Shower
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SDHCAL, Klong

Calorimeter for IL

‘ SDHCAL, 5(E) Vs N__ for Klong at 6=80 Degree | SDHCAL, 3(E) Vs N___for Klong at 6=40 Degree ‘

SDHCAL, 3(E) Vs I'\llPFD for Klong at 6=20 Degree |
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« NPFO(Barrel) < NPFO(EndCap) < NPFO(Corner)

« Large smearing in energy resolution: better energy estimator and correction needed...
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Calorimeter for IL
AHCAL, 8(E) Vs Npm for Kleng at 6=80 Degree ‘
2 T

= L P JI
35 o
a I :
o Barrel hu , ?
25518k evts -.,","n ;
ZOE_ | . & P'I' |
C 1
10:— —-—-—l ----: R _i""""'
= ; | i 1 d
5'— L. d
_|| ] III 1I-I-'.Fl|""'""""'"’.i—. :ﬁh Iﬂ* 1
% "4 20 26" 80
B(E)IGeU
AHCAL, 5(E) Vs Enemymnmfol Klong at 6=80 Degrae ‘

N

= 1 1 1 1
@ B i i i i
2 r ; . . : I
& o ’ A |-
S T E R E
B P i EEERE S|
o —w=—1aEr =i
- =E =R
r B | = : :
U .._ ] &=-- .
| == =2 B B : : m
= | Em e e | : §
B ! — i = | _
- =Er===§
B ! — .
-0 B =
L e
. I T (YT T S B — )
6% 4 60 80 100
ETI'LIth

107

10

=
=

=%
=

AHCAL, 3(E) Vs NPFO for Klong at 6=40 Degree |

S 1 I
= T . i i
c : : Lo -
“Fcarner” ‘l,ﬂ N
"20K evts i i, j
o R T S
C ! ! H ! 1
[ e T
55 '”';'E 1] IIIE
e eeeecpes -y gL SRASRREE Sy - -
5wt R
% a0 =20 0 20 a0 60
S(E)GeV
AL, &(E) Vs Energy, _ for Klong at 6=40 Degree |

4 3|

= 1 1 1 1 1
8 T 1 1 1 1 :
B | | | — I
= 40 : : R . ]
- | _ _ =z W= ]
- = : ! : : i
of-E-am Bz o
 “EEEBEEERCEE
o= mE 8 2 2 8 H 8
- —_—FEEES
B . L = F E =
PP S —
- . . . . =
L ' -
- _—
et do g Lo g Lo Lo g
-Eeh 80 100
I-:Truth

 Energy measurement: biased (Correction included?)

 Asymmetry low energy tail — Leakage
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AHCAL, Klong
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Calorlmeter for IL

ALIRG9 SDHCAL/AHCAL Comparison

| Num,,_ for Kong at & = 80 Deg, Normalize to 10k evts S['H‘_:F‘L 80Deg | Num__ for Keng at & = 40 Deg, Normalize to 10k evts | SDHCAL_400eg | Num,__ for Kong at & = 20 Deg, Normalize to 10k evts STHEATS NS
Entries 21455 Entries 29316 Entries 23864
104 — Mean 1.535 10‘1 E Mean 2.095 4= Mean 1.707
§ RMS 1.594 o RMS 231 10 E RMS 2.257
i AHCAL_80Deg : AHCAL_40Deg | AHCAL 20Deg
Ll Entries 21152 - Entries 28642 B Entries 23427
Mean  1.518 3| | Mean  2.038 Mean 1673
10°H RMS  1.704 10 E RMS  2.096 10°H Endcap RMS 217
2 102 2| |
10° 4] E 10%E
10¢] 10F; 104
15 r 1] 15
e b b by L III b .t e s il 1 = [ AT N ATATI IR araararn 8 i | | . |
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 10 15 20 25 30 35
S(E) = E__ - Encrrn for Kong at s = 80 Deg, Normalize 1o 10k evts | SDHCAL #0Deg_E G(E) = E,__ - EmoTnan Tor Kong at & = 40 Deg, Normalizs to 10k evts SOHCAL_i8Deg £ S(E) = E___ - Emcrrinfor Kong at 8 = 20 Dag, Normalize to 10K suts SDHCAL._200eg E
Entries 21455 Entries 28316 Entries 23864
E Mean -0.538 108 Mean -1.128 10°E Mean  -0.09011
C RMS 2.008 - RMS 6.281 F RMS 6.594
C AT Dot o AHCAL_40Deg E C AHCAL_20Deg_E
r Entries 21152 - Entries 28642 B Entries 23427
T Mean 0.491% - Mean -1.57 ~ Mean -1.317
102 | RMS 65.401 RMS 5.775 5 RMS 5.994
= 102 10°
10 10 10
60

« Similar NPFO distribution (with data files with same set of energies)

« AHCAL has better energy resolution — but larger lower energy tail in Endcap
ECFA 2010 @ CERN
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CAL' eo Lower estimated energy In
AHCAL Barrel

—
-

S
k)

Recans tructed PFOs: PandoraPFaNewPFOs T Recaons tructed PFOs: PandoraPFANewPFOs l
Eventhr=623, PFO index.=0 Eventhlr=1795, PFQ index.=0

Charge=0.000000, PID=2112 Charge=0.000000, PID=2112

Energy=42 726776, MNbTrk = 0, NbCluster = 1 Energy=45.615569, MNbTrk = 0, MNbCluster = 1
Yt position= (0.000, 0.000, 0.000) Wi position= (0.000, 0.000, 0.000)

1st clusterhit pos = (3404 531, -1263.613, 715.168) 1st clusterhit pos = (3301.095, §31.892, 414.037) |
3-momen tum = (35.933, -14.697, 9.664) 3-momen tum = {46.547, 12,522, 5.638)

100GeV Klong at 8 = 80°. High penetrating events, interact deep inside HCAL.

Left (evt 623), Reconstructed Energy 42.7GeV.
Right (evt 1798), Reconstructed Energy 48.8GeV

21/10/2010 ECFA 2010 @ CERN
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Recanstructed PFOs: PandoraPFaANewPFOs
Eventhlr=47, PFO index.=0

Charge=0.000000, PID=2112

Energy=44.300461, MbTrk = 0, MNbCluster = 1

Yt position= (0.000, 0.000, 0.000)

1st clusterhit pos = (204.613, 1270.960, 4054.333)
3-momentum = (1.653, 13.122, 42.250)

yd

Y

L]

ECFA 2010 @ CERN

=

Also observed in Endcap
region:

100GeV Klong with only
44GeV cluster




(E@e Checking geometry

Calorimeter for IL ‘

Checking from gdml

Above: SDHCAL
below: AHCAL

L] l

Reference points (cm):
(100, 0, 267), (100, 0, 392)

Sensor layer location is the
same, but has more iron
(~3cm) in the SDHCAL = @0 =
Endcap back...

l |FIIIIIIIIIIIIIIIIIII“““
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CALI(eD Summary and Plans

Calorimeter for IL

Study of single particle reconstruction with Pandora:
* Pion:

- AHCAL & SDHCAL has similar behaviour. SDHCAL has slightly more Single PFO event,
might be geometrical effect

- Possible to improve on double counting ( ~ 10% - 20% of events), track cluster linking in
corner, identification and specialized treatment on pre-interaction pion

* Klong:
- Similar NPFO for AHCAL & SDHCAL

- Need leakage correction and better energy estimator for SDHCAL
- More leakage in AHCAL: More material in SDHCAL?

To do: analysis with tau (neutron, electron), disentangle the geometrical/sensor effects
SDHCAL Reco software is progressing in various directions with Looooooong to do list
e Identify man power
« Parameters & order optimization of PandoraPFA
« SDHCAL energy estimator & clustering development and integration

« Testing on benchmark processes at different energy (qq, ZZ, ZH, ttbar, multiple jet SUSY events...)

21/10/2010 ECFA 2010 @ CERN 28
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UALIGD  Digitization & calibration I_J/'L

Calorimeter for IL

« Preliminary DHCAL Digitization module based on latest cosmic ray experiment:
convert the energy deposition information into the induced charge

« Specify thresholds (0.6pC, 15pC and 30pC, corresponding to 0.2, 5 and 10 mips)
on induced charge. Calibration constant fixed by Klong samples.

Digitization on qq evt Sample Induced Charge Distribution of DHCAL hits with qq evt@91.2GeV
7 I 6000F
2 L 1 1 1 i
s P50 i ﬁ
A / SLLI | < 0.6 pC, inefficient hit
S a0l i (~98.3% of overall efficiency)
D 4000% ... <0.6-15pC>=5.73 pC ~ 32 MeV
(=)
e 4 - <15 - 30pC> = 20.93 pC ~ 145 MeV
- N, | <>30pC>=94.8pC ~ 560 MeV
1- 3000- ; \
o 2% 2000 / \
e 10/ 1000~ HJJ Hﬁi
:;‘;.-"\III.\:.“\E?:..'\ Ll | L1 I I L1 L1 0_‘ ==t = ‘ “ S S
L 1 0 2 - 0 1 |

2 3 4 2 3 4
log10{Q._/pC) log10(Q_/pC)
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ALI82 SDHCAL: Total PFO energy

Calorimeter for IL

Total Reconstructed PFO Energy Vs MCTruth Energy,6 = 20(+-5)Degree Pion Total Reconstructed PFO Energy Vs MCTruth Energy,6 = 80(+-5)Degree Pion

)
o
|
)
o

(=
o

SuTEPFOIEeV
o
7

SuLnEPFOIgeV

L] H
“““‘_j“““-“i -“+“““““

10? 10

60 60

7i10

40 - 40

{ |
H e _i
L]
—
o

[ =R ]

1 | | | | | 1 1 | | 1 1 1 | | | | | 1 1 1 ‘ | 1 | | 1 1 | | | | | | 1 | ‘ | 1 1 ‘ | | 1 | 1
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Evcrrui/GeV Evcrru/GeV

(=)
=)

Most of the Event has nice energy resolution (from tracker)

Higher estimated total PFO energy ~ Track energy resolution smearing (forward region) +
double counting + interaction before calo

Lower estimated total PFO energy: Pion decay, interaction before calo, track energy
smearing (forward), cluster energy smearing...
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@@9 Checking geometry (DD = 1) I_/I/(L

Calorimeter for ILC

Checking from gdml + Druid
Reference points (cm):
SDHCAL.: (100, 0, 265), (100, 0, 397)

AHCAL: (100, 0, 265), (100, 0, 394),
(100, 0, 397)

One more layer in SDHCAL?

Sufficient to explain the difference??

From gearfile: same in both... (2.0/2.65 cm) * 48 layer = 96¢cm iron/127.2cm thickness...
21/10/2010 ECFA 2010 @ CERN 32
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