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> BRI R 5 - X ML 5 o BE 1A T2 ATLAS High Granularity Timing
Detector (HGTD)
o UKL BUTKI TR O RS SR m 2 D EE A (FANFD->30ps)
o iR S LH O 5 241 HE A ] i
6.4m2 [P AR 2%, 30ps HI A [A] 43
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HEAK 322.5 X 1015 no/em? )35 24 Hh -1l & 1) 4 e Disk
» Two double-side layers mounted on the cooling disk
radius 120 mm < R < 640 mm corresponding to 2.4 <|n| <4
> fEEL: 8032/
2 LGADs (15x15 pads) + 2 ASIC (15x15 channel) + flex
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35 ATLAS HGTD Preliminary Test beam 2018-2019
. 'S) I | | | [ [ 1
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Reactor neutrons @, [ cm™] 600 700 80 Burn mark on a CNM sensor after proton beam irradiation
in Fermilab in 2018 (picture produced by CNM)

Bias voltage [V]
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LGADIR M 4. E N HMIT FTHIAR

> [E N : IHEP-IME (5 B8 -1 F 7~ FIT), USTC-IME (B} K-k B 1 Fr), NDL(IB I oK)
> [EFR: EFAHPK (HAS) , FBK (B KA]), CNM (FUBEA) ...

> LT E T LGADI BB AN T2, R T~ T 287 F
FBK-UFSD 3.2 (2020)

PLANAR TECHNOLOGY — more vendors
(e2V, BNL, Micron ...)
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Sensor | Diffuse”| C dose(a.u.) | C factor (x10716 cm2) g P 0.2 i
© 286 Zda.u |
Q1| cLBL 0.2 257 T f :
Q2| cLBL 1 1.77 = 2.4F ~®- W4 Fast -
i w4 Q3| cLBL 5 1.60 5 ’
srF - B 2.2 - W7 Long-time -
. Q4| cCLBL 10 1.50 § - .
¢ Q1| CHBL 0.2 1.62 s 20 ]
3 2 F 5a.u. 10a.u. |
£ Q2| CHBL 0.5 1.14 £ r ]
W7 o 1.8 0.2 a.u. .
z- Q3| CHBL 1 1.18 = F ;
3 Q4| CHBL 3 1.34 2 1.6 E
i - g 3 a.u. !
2 a1| cHeL 6 s < 140 .
a : T » IHEP-IMEv2 LGAD -
ws |Q@2| CHBL 8 1.32 1.2¢ .
03 CHBL 10 1.23 b_ 1 | 1 1 1 | | 1 1 | 1 1 | | 1 1 | | 1 n

Q4| CHBL 20 1.29 2 4 6 8 10

Carbon dose [a.u.]
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BATRINAZ ER R R T B0 BRI AR https://doi.ore/10.1016/i.

nima.2022.167697
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Acceptor Removal Constant(x10"*cm?)
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Carbon implantation dose(a.u.)

Study of the Acceptor Removal Effect of LGAD, TNS, 2022
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Full Module

Cooling plate

IHEP sensor bonding with Altiroc2
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> 20234 (= e P A LGADIAR I 2% A5 W A% 1~ FH L FHGTD I H REER I 35 A JHE bR, R3S H
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>ATLAS HGTD LGAD: HREITAE =58 —ft 58 i, MERERF & T, BA RITRPrhs iess: .
2024E ) H s IE A2
> CMS LGAD: ~4 J7 i, 5 REITLGAD®: M2 5Market survey, RSN ETNH T2k (CMSTIR)
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ATLAS HGTDIH H /48
> RIC R BY 5 T X ATLHL-LHC 13A T 2%

ATLAS High Granularity Timing Detector (HGTD) &= Bihi &
B [E] R 2%

22 B ATLASHR I 8 (R BT 1) X3, 407 7 2034 I 8] i B ks B 4 w2 N 2
(CENF>>30ps) , ffE U 1m0 B LHCOG 8 H 451 ME AR i) /@t

» Pixel detector with coarse spatial resolution but precise timing
° 360 /7/MIEIE, H{EF1.3X1.3 mm2

ﬁ‘ 7 CO, transfer lines & External
© 6 . 4 m 2 Q& ﬁ iF/[:l interconnection Box Moderator
Instrumented double- —
¥ hva) A side disk (backward F -
© 30 pS E,(J Hﬂ‘ I ETJ ﬁj\ﬁ* { J Fire retardant
shielding “in”

Front cover

o FRIEFIEEKR: 2.5e15 n . /em?EER P T E

»>Two end-caps -1 55 oA
| Eccentric |
o z= *3.5m from the nominal interaction point H \ ,
|\ ;'
o Total radius*f:4%: 11 cm < r < 100 cm L U N
o Active detector region: 2.4< |n| <4.0 : \

Fire-retardant | |
shielding “out”

Internal Liquid Argon End
Moderator Cap Calorimeter

Local CO2
manifold slots

Sl
/l\iﬂﬁfﬁél:

Instrumented double-
side disk (forward)

Two instrumented disks, rotated by 15°
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ATLAS HGTDI H /4 &

[B#%: 2 disks, each Disk: Modules PEBs
> Double-sided layers mounted on a cooling plate
° 3 rings layout e ] modie
s Cooling plate
Inner Ring: Middle Ring: Outer Ring:
70% sensor overlap 54% sensor overlap 20% sensor overlap
20 mm
\\ 5.5mm '\ 84mm “s5mm
\\\\ \‘\‘ A R
120 mm o 230 mm o 470 mm a 660 mm

FiHt. 8032 modules, each module:
o PHMBIBE MR R Two hybrids(2 sensors+ 2 ASICs)
o — /MM FE BB module Flex
o 2x4 cm?, 15x30j@ 14

o fRHtmodulel@ it Flex tailsid: 42 21| 4 B AR
Peripheral Electronics Boards (PEB) I
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