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" Introduction

Low Gain Avalanche Detector 'y

o Uniform high electric field @ N*-P+ -....>
junction (thin multiplication layer)

o Avalanche
o Low Gain (~10) gl
Electric Field
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" Application for HEP n

o Pile-up mitigation with timing position

0 Use 2-dimensional track - -
information: position & timing

time

X
X

X

o Timing helps reject tracks from X4 X x position

pile-up vertices at same position -33% R¥xR—
but different time %28 X X R

o Timing can also improve
tracking algorithm

Position Position & Time
o Pile-up at HL-LHC (2026~): R %
<pu>=200 XA 2 X X%’
> 1.6 vertices/mm on average X
> Need o(zo)<_0.6_mm for track- x X X x %
vertex assoclation
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"HGTD for ATLAS

o High-Granularity Timing Detector N— . T— =
» Phase-T upgrade of ATLAS (2024~) . leecsess it i
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" Samples from HPK

o Samples from HPK

10F ;
o Miniature Diode 2:
o Chip Size: 2.5 x 2.5 mm? 7E
o Window: 1 mmeo 6—
o Strip Sensor i:
o Stirp pitch: 80pm B
o Active thickness i3 ' 1
o 50pm or 80um S DU SR U OO I T T T O
40 30 20110 0 10120 |30 ! 40

Miniature Diode Strip Sensor
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" Testheam

o Feb.-Mar. 2018 @Fermilab (Chicago) / 120GeV proton beam

o Time resolution: Vinresh = f X Vioak
o 50um ~ 30ps @ 340V 100 ¢
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" Summary n

o Presented basic idea and application of LGAD
o We are evaluating characteristics of HPK LGAD samples.

o LGAD has potential to play active part in high luminosity
experiments.

o HGTD of ATLAS has been accepted for technical detector design.

o Measurements of time resolution of irradiated samples are in
progress.
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