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» Background and Simulation Setup
 Reconstruction Process

* CellSize Optimization

— Pion and KLong separation
— Simple PFA method

* Read out layer Optimization
« Conclusion
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Simulation Setup

— ECAL *
« 30 layers E *
digital digital
» Absorber:2.8mm tungsten
. Gj | S SRROTTL) EFUR )
S1:10>¢100.5mm? T s
« PCB:2mm ’ ‘
— AHCAL
» 40 layers

 Absorber:20mm Fe
e Scintillator:10X10X3mm3
« PCB:2mm
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Simulation Setup
+ PFA 4
— The resolution of tracker,ECAL 74
and HCAL is quite different o / 7
— The optimal detector to detect . ’ "
different components of a jet N 3
— Cellsize is the key parameter f
for PFA calorimeter 1
Tracker ECAL HCAL

Charged Neutral

particle hadron
65% 10%
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Simulation Setup

 Incident particle

— 10 GeV pion-

— 10 GeV KLong: abundant in H-gg event
* Feature of KLong

— KLong usually doesn’t deposit significant energy in ECAL so that
it doesn’t have a ‘stick’ in the front

— KLong is wider than pion

<

{

Single KLoFg event

| KI_"{ong
Overlay pFrticle event
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Reconstruction Process

digitization

Hit 2 »

SimuCaIA\rimeter Hit

Calorimeter Hit

Bush merge
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* The physical structure of a shower is exactly like a tree
« S0 we reconstruct bushes first

MC particle EHBushes
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Fail events
— Head and tall confusion
— confusion B

Head and tail
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Reconstruction Process

» Successful event
— Pion KLong distance 30mm

]

Y qw

" KLong 13.2GeV

Oy

LT -
o

LT
Ry,
ey
o LT
L]

Pion 8.3GeV Pion 12. SGeVu1
KLong 5.3GeV
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* /0mm cellsize
— Incident position SRS
N pion:75mm "I(Iong 11:.SGeV
 Klong:0mm
Klong 14.4GeV | .

] a \
|
. 1

Pion 11.7GeV \

Pion 9.9GeV "
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* Real situation
— Charged patrticle: track can provide energy and direction
— Uncharged particle: even don’t know the number of them

« Strategy for pion, K in MC
— Assume that the incident direction is the track in Simplified geometry

— Pion, K candidate selection
* Pion_,qiqaie: Cluster closest to pion track and energy >mean - 30
* Keandigate: Cluster doesn’t match pion track with largest cluster energy

« KLong fragment : cluster away from pion track
— Efficiency for pion, K
* Real pion:| energy pion ,gigate — MeaN0,| <30 && close to track(COG dis <

80mm && Angle < 30degree)
+ Real KLong:lenergy K. ngigate — Meany| <30 && close to track

« All : a Event with a real pion and a real KLong
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* PloN_,.qigate €NErgy distribution

pion En 0 Omm

pion En O Omm

pion En 0 Omm pass

Wi Entrigs 1000 - pion En 0 0mm pass
= Mean 13.43 anl_ Enirias 489

B0 StdDev 5142 B Mean 9.115
E || e __, | Std Dev 3.208

] : . . 50— : 0
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sof- . K(Omm)-pion(Omm) “E . K(Omm)-pion(Omm)
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KLong En 0 Omm
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KLong En 0 Gmm

Enirias 1000
Mean 3626
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' KLong candidate energy |
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— Straight Line is efficiency of single particle event
— Marker is efficiency of di particle event

— particle distance is the distance of 2 particle on ECAL
surface
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 Different cellsize
— Keep the energy mean of single particle similar

— Energy sigma stays unchanged as 10mm cellsize
situation

separation efficiency pion 10 separation efficiency KLong 10
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 Critical Distance
— The distance which has 85% efficiency is define as critical

distance
separation efficiency All 10 CriticalDistance pion
o 1 £ 400
S 09F 8 -
E & 350/
é D.B:— ] C
£ o7E g r
g2 Tk S 300—
< 0sE e i 250/~
0.4 oot m
= 200
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02F u
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Pion and K reconstruction efficiency Critical distance — HCAL cellsize
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Simple PFA method

— PFA:E = pion track + KLong calorimeter

— Real situation:E = pion track + part of pion fragment +
KLong

Pion KLong KLong
Pion core fragment fragment core

17
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100 =
B PFA Energy 0 Omm [PFA Energy 0 500mm
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* Energy resolution
— Total Hit energy resolution
— Total cluster energy resolution
— Simple PFA resolution
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— 50mm is obviously worse than others
— 30mm is a safe choice

CriticalDistance

— 0.3
§ E 150_
E s F
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E 025 5 =
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¢ Setup
— Optimization of read out layer is done with 30mm cellsize
— The optimization is done by combining the read out of adjoint layers
— Layer ranges from 48 to 24,16,12
— Hit position after combining is set to the 15t layer of combined layers
> E e 60C
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Particle Distance mm LayerNo
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Energy Resolution{sigma/mean)

Read out layer optimization
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,@k&#

— No significant influence is observed till 12 layer

* Results
0.3
0.25] Slmple PFA energy resolution
'fbl%[] o layer48
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15[ By, . layer16
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e CellSize

— Performance for different AHCAL cellsize has
been studied

— 30mm Is a safe choice
* Readout layer number

— Performance stays unchanged till 12 layer

— Double layer combined readout won't affect
PFA

24
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backup
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Pion and KLong separation
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Pion and KLong separation

e 70mm cellsize

— Incident position
e pion:0mm
 Klong:0mm

KLong 8.4GeV

Pion 7.8GeV.
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 Digitization
— Combine small cell into the size we want

» arbor
— 6 parameter Iin total
— EE connection(xy direction and z direction)
— EH connection
— HH connection(xy direction and z direction)
— EE Seed connection

28
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* Bush merge

— Merge small cluster into core and fragment

— Cluster Seed:hit closest to origin point in cluster

— Cluster COG:center of energy gravity

— Cluster direction:vector connecting COG and Seed
— Joint:close hits from different cluster

— Cluster depth:distance from cluster Seed to ECAL
surface

— Connection of EE,EH,HH clusters has different cut on
cluster Seed difference,COG difference,number of
joints,transSeed difference

— Only deeper cluster can be merge into shallower 29
cluster
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: COG
 Cluster Size

— Use all hits in a single events

~._Distance

“O AHit

~ Cluster Size : =distancesclustersize Mt — energy ratio
total energy

r Size{mm}

tar S
2
=

Cluster Size{mm}

Glus

1 b 1 I I I 1 1 1 I 1 1 1 i 1 1 1 i 1 1 d I T T I 1 1 1 1
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Pion Cluster Size(mm) KLong Cluster Size(mm)
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Reconstruction Process () ¥8#2& &% ¢

« Cluster Size with energy weight
— Use all hits in a single events AXis

Ynit Distancepir—qxis XEnit

COG

. Distance

“O AHit

— Cluster Size =

Yhit Enit Seed

1
EnergyRatio

Pion Cluster Size(mm)

Cluster Size{mm})

2
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B

2

m
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&0

40

20

KLong Cluster Size(mm)
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COG

« Cluster Core Size with energy weight

— Use hits in Core (contains 60% of the = Axis/. Distance

particle energy) ‘O AHit
— Cluster Size = 2hit Distancepit_qxis XEpit Seed
Zhit Enit

00— Clu Size 100mm = Enﬁit‘sﬁ"ZE‘}mg";m
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 For sinale pion event iIn 10mm cellsize
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CriticalDistance pion
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CriticalDistance pion CriticalDistance
400 £
E = £ 140—
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* Klong:81%
* Pion:75%
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