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e HOmogeneous calorimeter simulation

o double readout sandwich calorimeter
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Homogeneous CAL

o simulation with GEANT4.11.0 with FTFP_BERT

photon statistics Is not taken into account (Z2mx2mx2m)
o tWO parameters to measure
e sum of Track Length (TL) ~ Cherenkov light

e sum of Energy Deposit (ED)~ Scintillation light

_ _ . PbWOA sim.
o correlation : linear behavior = TN
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e good linearity on intercept

work as a calorimeter

e Slopes are almost constant

o Slopes are same for
particles
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energy resolution

o good correlation between ED and TL
e Energy measured by the intercept

e €nergy resolution is expressed by
iIntercept width : projected to dEdx=ED axis

o fine energy resolutlon will be achieved
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Cherenkov light

e Track length ~ Cherenkov lights

e Cherenkov is low light and 1/A72

o« Nneed heavy and UV transparent material

o WIll be absorbed and converted to

scintillation light

o difficult to separate lights
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a hew idea :DRSC

e Separate CherTeLnkov radiator and

ScintillatigDn material with sandwich cal.

o With highly granular option for PFA

Segmented in three dimensions according to the physics requirements

e DRSC
Double
Readout partlcle
Sandwich
Calorimeter
Slllcon photo sensor

such as MPPC
Heavy scintillator Cherenkov radiator & embedded read our electronics

such as PWO absorber

such as Lead Glass
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erformance of DRSC

(Z2mx2mx2m cal)

e« ED vs TL relation holds for «ED = ¢.scev
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resolution of DRSC

e ~20%//E(GeV) with
DRSC

e much better than

dEdx

calorimeter :

tradltlonal cal
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energy resolution

o« compare dEdx cal. and DRSC in terms
Of] / '\/ E W resolution | pwO+ED+TL=reso-terada22+TT ® resolut lon terada-JPS-PWOsim dEdx
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hardware development

Transmittance visible light =
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hardware development

o Cherenkov detection in

Trigger

MPPCT,
Lead Glass block - LT
for PFA 10x10x1:SF6 i
e 3cmx3cm blocks =

o
e 10cmx10cm x1lcm

G Ai
e 4xX(3mMmmx3mm) MPPC L(cm) ,.r.e?s\e o

normal
4cmsFeé

e side read withair = = 3™ -~ 33mme
rough (unpolished) |

e /pe/MIP

f5ay atwork 7
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hardware development

e Cherenkov detection in UV region

top setup side setup

« radiator : JGS1(1cm) v,

3cmx3cm

e UV & normal MPPC

e OXOMM?2
coupling

e air & silicon grease

JGS1 Grease Air
top t

e 4 unpolished surface

Inexpensive

_____________________________________________________________________________________________

Normal 1.7
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summary and outlook

e Double Readout sandwich calorimeter

o a relation between sum of Track Length
(Cherenkov) and Energy Deposit leads
fine energy resolution from sim.

o actual implementation is proposed as

DRSC
e R&D for DRSC is on going

e Cherenkov light detection
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reason of intercept

e When particles stop In a shower

o« Bragg peak will be detected by
scintillator e R

o TI PR

e o peak for Cherenkov .-
geo-—q‘\\ 2

. intercept correspondsto " i |
number of stopping particleéio _ mg

layer #
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Different detector material
e Liquid Argon, & Csl are simulated

e ED VS TL 5000 ED vs TL for Csl
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TL vs Cherenkov light

e Nice correlation : we can use track length
instead of number of Cherenkov light
which consume CPU power for simulation

Tl— electron-LABSvsNCHph : Ncherenkov photon linearity for electrons
6 I — 310
o N I N S 2510°
u 2
o
= 5
W I N S S P« SRR S— _ Q 210 L.
- Va Y :
RT3 I R N SR S $1.510
2 5
] o & 5
2 N S I N S N = 110
]
O
)
1L S W DN N N < 510
0 0
; ; ; ; ; 1 2 3 4 5 6
0 510" 110° 1.510° 210° 2.510° 310’ 0

NCherenkov-photon Ee GeV

DoubleRO Sandwich CAL @ CALICE2023 : T.Takeshita



DRSC

e LG 4mm + Plastic Scintillator 8mm
sandwich cal

o heed heavier scintillator

Erway Deposh Cay)
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