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Experimental Side

How to detect (observe) How to analyze




Frontiers in HEP

Along Three Paths

Enabled by Physics Frontiers
Advanced Technologiesin:
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Detection
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K Matter

thermal freeze-out (early Univ.)
indirect detection (now)
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Detection for Anomaly

e Case 1: no interaction with detector materials
e Missing Transverse Energy (MET)

e Case 2: non-conventional decay under heavy backgrounds
e Fast timing resolution

e Case 3: complex signature

* Machine learning application
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Missing ET

e No interaction: ex) neutrino, dark matter

e MET: use the principal of momentum/energy conservation

2 gédlne: 99998686400269010
/ start: 1313599730998
Given that initial pt is always zero, the final
pt must be-also. Thus:this green vector,
equal and opposite to the measured net pt
(in yellow) represents missing pt, whose
magnitude is equal-to mEt.
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On the assumption that the pt of all detected
particles is represented by the muon and jet pt

vectors in blue, this resultant vector (in yellow)
is the net momentum in the transverse plane, pt.

(This reflection of the
muon ptis added as a
visual aid to support the
vector addition done in

yellow.)
y
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Fast Timing

MTD design overview

CMS,

A i

ENDCAPS

On the CE nose ~ 42 mm thick
Surface ~12 m*
Radiation level ~ 2x10"° n_fcm?

Sensors: Si with internal gaiﬁ* (LGAD)

e Thin layer between tracker and calorimeters
e MIP sensitivity with time resolution of ~30 ps
e Hermetic coverage for |n|<3




ROC curve
1.0

ML Application

Average scintillation energy images

Quark Gluon

/
~80% gluon rejection
at 80% quark efficiency

Image - AUC:0.8752
Point cloud - AUC:0.8762
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|-Readout Calorimeter
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Dark Case Holder

Module (~150 kg x 2ea) T SHV panel  FEE for PMTs

W100 x L2500 x H100 mm3 ~ “ oo g N

Cerenkov Holders

jgp=—-.--"19|

Bottom Base (aluminum)
15 mm thickness (~89 kg)
W400 x L3200 x H100 mm?3

Universal Multichannel Power Supply System
SY4527Full (600W) 8U, 16 slots
AG7435SN (300 W) 24ch, 3.5 kV, 3.5 mA (9W/ch)

Foot Master Caster
Allowable load of GD-120-F
1000 kg / 1ea
2000 kg / 4ea

I-bolt M20
630 kg / 1ea

Profile 50100 (13 kg x 2ea)
W100 x L2600 x H50 mm?3




Future Collider & DRC

Toward world best calorimeter
ever built in history

Dual-Readout Calorimeter

Prototype Detector (2025) 0.0 C : 0.182/v/E+0.007
S:0.130/vE+0.015
C+S : 0.113/VE+0.003

5x5 (460 mm) 0.08 4

Schematic of an
4 80-100km
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Resolution C :0.793+0.094/+/E+0.059£0.011
S : 0.241+0.056/E+0.026+0.007
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... Jet Energy Resolution
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3D-printing module M 1/2 modules: 13 (Opt1) —

W 1/2 modules: 11 (Opt2)
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Calorimeter Resolution
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Never distinguish

Arbitrary units
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among W, Z, Higgs
in hadronic channel
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New Detector Concept

Al Physicist
electronics
& DAQ
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