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CONFUSION

e A high granularity sampling HCAL.
e 3 thresholds readout by 1 cm? copper pads.
e Technological prototype.

e Up to 50 slots to insert GRPC cassettes.

PARTICLE FLOW ALGORITHMS
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Wrong particle-hit association — confusion —
dominant contribution to resolution at higher jet

energy (E 2 100 GeV)

ENERGY RECONSTRUCTION

e Use optimal sub-detector for jet energy estima-
tion :
tracker (~ 60%), ECAL (~ 30%), HCAL (~
10%)

e Separate energy depositions from close-by par-
ticles : high granularity is mandatory
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Ejer = Evrack +E, + E,

Ejer = Eccar Y Enear

THE APRIL PARTICLE FLOW

B o e o L o o o o N e B I
CALICE SDHCAL m g

F CALICE SDHCA
5

—eo— PS(3-11GeV) + SPS(20-80GeV) 3

I\\I‘\:
80

E[GeV]

AE/E ..

Coooo_ ooooo

reco™ ]
oML NONAEDOO L O
T[T E T [ T T T[T T T T[T T TT [T T[T T T T TTT T[T TTT[TTTT]
- C ]
C '0,‘
C
C
.
- .
L - y
I L e e e e e e

| L |
| oo o ocCooo
o
(=]
ny
=]
fas]
(=]

m
]
&l
=

o Frceo = alNy + BNy + vN3 where o, 3,7, are
quadratic functions of N;,; = N1 + Ny + N3

e N, Number of hits with ¢ the highest crossed
threshold.

For non normal incidence (angle ), scale IV;
by geometrical factor cos(f).

NEW RECO METHOD

GRPC
Glass Resistive Plate Chambers

. Stainless-steel
structure
(absorbers)

Barrel

e Angular corrections

(0, ®) needed

e Both ILD geometry
(Videau and Tesla)
taken into considera-
tion

TowARDS FCC

e Based on the Arbor concept and implemented
in PandoraSDK

e Track driven clustering — Start the clustering
process from hits located nearby the track ex-
trapolation

Recursive Y H
—p H Track
connection ; direction

a ® .. .... at calo hit
oo, L : position
e $ Pseudo-layer ®e
Primary %4 $ . Q¢
selected
hits ¢

e Reconstruct the showers as spatial trees
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e Merge hits and clusters while Ey gk > Ecluster
Clustering process :

1. Connect all neighbouring hits (use mlpack
NeighborSearch)

. Clean connectors = keep max one backward
connection per hit
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Exploring new reconstruction formulas
Look at correlations between Ny, No, N3 to ex-
tract parameters
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Comparison between linear (o, 3,7 con-
stants, O(NV;)), quadratic (O(N?)) and NTilde
(Nhitao(Niz)):
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Active cooling

Higher rate : lower resistivity electrodes.
Multigap GRPC : higher rate, ~ 100 ps timing.

Top steel plate
Electronics

Mylar ‘fﬁ.@ mm 10.

Mylar

Bottom steel plate

PETIROC ASIC :
32-channels, < 3 mW //ch,
high bandwidth preamp (GBWP > 10 GHz),
dual time and charge measurement (Q>50 fC)
jitter < 20 ps rms at Q > 0.3 pC.

PFA WITH TIMING

Switching to multi-gap GRPC (~ 100 ps resolu-
tion)

Separation between a 30 GeV charged hadron
and a 10 GeV neutral hadron.

purity for neutral particle efficiency for neutral particle
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Applications :

Delete non-causal connectors between hits, tag
late neutrons to treat them separately, identify
the seeds of the showers and count them, hit
ordering by time instead of radius...
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