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most promising proposals for muon solenoid (4T) : ' Yo ux is 300 particles/cm?, most of them are photons with <E>=1.7 MeV. compared with a reference signal: “E — s E |
chambers using the MARS15 package [4], while - . . E E
future accelerators. the detector is simulated using a £ Higgs boson decaying to two b-quarks. " .
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« It puts together the advantages  nhadronic custom branch of ILCSoft [5). « BIB is out-of time with respect to o1 ECAL hit time E
of lepton colliders (clean events) """ ) . : bunch-crossing: time measurementis [ E
and hadron colliders (no - Baseline calorimeter system is that crucial : ;
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« An acquisition time window of +250 ps o
can get rid of most of the BIB, <oosE-

Hadron Calorimeter (HCAL) : 60 layers steel absorber & plastic scintillating tiles, 30x30 mm? preserving the signal. It can be 0-052—
— — e . , — ' achieved with a time measurement ooef-
- J resolution of about 80 ps. -
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released by the BIB is different from the

“‘ «  The Crilin ECAL barrel has been implemented in _I.alylerlolclentrall rleqioln, — Layerﬁferyvard region — Signah alongitudinal segmentation of T T BT N T N T N R = N )

Electromagnetic Calorimeter (ECAL) : 40 layers W absorber and silicon pad sensors, 5x5 mm?

~« It features a unique environment
due to the beam-induced
background (BIB) produced by
the decay of muons and
subsequent interactions [1].

—— p*u —> v vH (> bb)

— BIB

Vs=15T
ECAL energy
Longitudinal
profile

0.03

und production and

0.02F
or Interface -

.01

Although the BIB can be partially
mitigated by shielding nozzles
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[2], it poses requirements on the full simulation. w0 CHobE 10", the calorimeter can be useful.

the detector development [3]. B ‘ » | = The acquisition time window of +250 ps is Y ~BIB ; - ' \_ -
k v / applied. 0 ‘%‘ﬁ:"m””c«*w ; 7 “”};‘« ; =

_ ’ - - Energy thresholds are applied as a function of the .| W “*’”’++*+*+ﬁﬁ ; ++ ' ; H“ ) , /
. ]S it f = m,” i
layer and of the region (forward or central). W H H} ol ‘ ‘ 7 LOM&LMsLOMS
4. New technoloqy: Crilin || e 0 Y 1 I || S SDRGISIONS, e
where Esis is the average energy of the BIB 0 100 200 300 0 100 200 300 requirements on the detector development.

| Crilin Iayers « Do we have solutions alternative to distribution, and ose is the standard deviation. Hit energy [MeV] Hitenergy [MeV] . Precise timing measurement (<100 ps resolution) and longitudinal
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e - . - — S— . segmentation are important features for a calorimeter at a Muon Collider.
- — e - AB5-layers PbF2calorimeter (Crilin) is proposed as ECAL barrel
) « The performance on the jet reconstruction obtained with Crilin is compared with

the one from a highly segmented W-Si sampling calorimeter.
& (Per'f(;)r mahﬁe &O m F&r "‘som + Since the performance is limited by the BIB, the two calorimeters have similar

efficiencies/resolutions, but Crilin cost a factor 10 less than W-Si.

the W-Si sampling calorimeter for
ECAL?

+ New idea: Crilin -> a semi-
homogeneous crystal calorimeter
(PbF2), where Cherenkov light is read

by SiPMs ' o) B 1g % 1+ The performance is | g Real cell prototypes of Crilin are being built and tested at LNF in Italy!
' R 12 osk ~ Crilin = evaluated on objects of 1\
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| Crilin barrel + PbF; has good light yield (3 pe/MeV), S o0sf ——= 4 = 04f = . ' , e ———
implementationin Geant4  fast signal (300 ps for muons, 50 ps £ 06:_=*=:i: Ea 1t ﬁoéhder P.h;;sws: | jl
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| P- % 02f —W-si E o1b 4 +« A(not-fully optimized) I,
‘ . Five layers (40 mm thick), 10 x 10 2, 0: T 0; o L Particle Flow algorithm ! [1] https://map.fnal.gov/ [4] Fermilab-FN-1058-APC (2018)
I 2 of coll ’ 20 40 60 trueso_et [Gé({(])] 20 40 60 t 80 t [Gl({(])] that involves both | [2] Phys. Procedia 37 (2012) 2015 [5] https://github.com/iLCSoft
mm?2 of cell area. Jet Py fue Jet by 1he calorimeter and tracker is [3] 2020 JINST 15 PO5001 [6] CERN-2012-003
« Real cell prototype has been built at The performance obtained with Crilin is at the same level of the high- employed fer Jet ,; \_ — . — T
Nozzles the National Laboratory of Frascati segmented W-Si calorimeter (but the money cost of Crilin is afactor 10 less) ~ "®construction. ‘
(Rome, ltaly).
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