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Linear Collider Physics

clean but narrow jets final state
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Particle Flow

® Tracker :charged 65% in a jet
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® HCAL : neutral hadron [|0% in a jet =
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Particle Flow cont.
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digital HCAL

~|cm3 granularity for PF in LC
HCAL of ~100M channels

need to reduce cost of electronics

digital read out = ON/OFF at |cm3
= |bit read out

Hadron interaction= EM shower
+pure hadronic int.



digital HCAL simulation
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digital HCAL simulation

total hit/energy distribution
digital = 4GeVpions 3nalog
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digital HCAL simulation
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digital : not bad
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digital HCAL simulation

energy distribution
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digital HCAL simulation

® analog vs digital . 100GeV pion
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digital HCAL simulation

energy resolution for pions

energy resolution

€ analog-resolution
@ digital resolution =sig/digihits

energy resolution for pions
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digital HCAL simulation

segmentation size
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semi(2bits)-digital HCAL

* 0.5MIP < EnergyDeposit = 10MIP = 1 hit
* I0OMIP < EnergyDeposit = 100MIP = 10 hits
* 100MIP < EnergyDeposit= 100 hits
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Jet energy resolution by
DHCAL

e e — qgq @350GeV

Jet Energy Resolution

Digital 350GeV hMzMm2_px

Entries 3393

B Mean 350.3

= - RMS 9.528

140 Géglz)'l_+ 0 38 o/ x? I ndf 36.13/24

B . — Y Y Prob 0.05333

120— Constant  119.1+ 3.5

- Mean 351.2+ 0.1

100— Sigma 4.218 + 0.141
80—
60—
40—
20—

ettt blinag ladlornt s

900 310 320 I330 340 350 360

perfect PF

~270""380 300" 4oo

Mz [GeV/ ¢

lcm x Iecm segmentation

'Z Digi

500Ge)
Digital

340_
&, [ [« 91.187 GeV, Digital
S38 350 GeV, Digital
536_— —— 500 GeV, Digital
Q [ | - 91.187 GeV, Analog
&; 34— 350 GeV, Analog
_ | -—-a-- 500 GeV, Analog

32—

301

28—

26—

24—

22~

0_ |IIII|IIII|IIII|IIII|IIII|IIII|II

1 1.5

HCAL

Segment [cm]



hardware approach
toward DHCAL

WLS |
® scintillator strips  |em | | i MPPC

® homogeneous in strip direction L
® to reduce cost

® |ong strip <> multiple hits in a strip
® photon sensors in strong magnetic field

e MPPC



scintillator strip
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scintillator strip DHCAL
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MPPC development

semiconductor pixel photon sensor
with Geiger or Limited Geiger Mode
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summary

® Digital Hadron Calorimeter investigated
® single particle responses are tested
® pure digital (Ibit) HCAL is not sufficient

® semi-digital (2bit) HCAL seems to give
similar to analog CAL

® Hardware trial is underway

® test is needed with analog read out and
simulate digital case



digital HCAL simulation
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