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Top SCD & PSD

CEPC OTK (2024-)
AC-LGAD strip detector
FE ASIC readout

CEPC VTX (2020-)
Monolithic pixel detector

AMS LO (2021-2027)

i CEPC ITK (2022-)
Strip detector, FE ASIC readout Strip detector, FE ASIC readout

Monolithic pixel detector

LHCb VELO (2005-2012)
Strip detector, BE ASIC readout

LHCb VP (2010-2012)

Hybrid pixel detector Ring Imaging Electromagnetic
: Mcine’r Cerenkov / Calorimeter
LHCb UP (2020_ ) BTeV PVD (1997-2005)

Hybrid pixel detector

Monolithic pixel detector
r?/ﬂ/;fr;mif//ﬂ////{fz\/'/)

LHCb UT (2010-)

Strip detector, FE ASIC readout Muon Slystem
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Top SCD & PSD

Strip detector, FE ASIC readout

Frin

LHCb VELO (2005-2012)
Strip detector, BE ASIC readout

LHCb VP (2010-2012)
Hybrid pixel de__tector

CEPC VTX (2020-)
Monolithic pixel detector

CEPC OTK (2024-)
AC-LGAD strip detector
FE ASIC readout

CEPC ITK (2022-) | T B FEhEid AMS L0 (2021-2027)

Monolithic pixel detector

A

Bia. kS

\ 4
LHCh UP (2020-)
Monolithic pixel detector

—
RS

LHCb UT (2010-)
Strip detector, FE ASIC readout

Strip detector, FE ASIC readout

=8 BT

Ring Imaging Electromagnetic

Magnet  ~qenkov / Calorimeter

BTeV PVD (1997-2005) +
Hybrid pixel detector

r?/ﬂ/;fr;mif//ﬂ////{fz\/'/)

Muon System
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The BTeV Experiment

Q Similar physics goal as the LHCb Sheldon Stone Simon Kwan  Joel Butler

0 Key parameters
= pp collisions @ 1.8 TeV BTeV PVD (1997-2005)

= L ~2x1032cm3s?

= 132 ns bunch spacing

O Silicon pixel vertex detector in a magnetic field

O Deadtime-less trigger based on detached vertex . . .
Ring Imaging Electromagnetic

NJU, SDU, USTC are Magnet  ~. cnkov Calorimeter
. founding members * * _
30 double-plane |
. . |
pixel stations J
4.27 =11 L
Val 0.5
cm
IS cm
heam hole MUOH System
122mmx12mm : : : : :
€ ——»
e 0 3 6 9 12m
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Hybrid Pixel Detector for BTeV

FPIXO0
Inner Board

Readout Chip

0.25 pm CMOS process, ENC~100 e

» FPIXO0: 64x12 cells, 8-bit external ADC
» FPIX1: 160x18 cells, 2-bit internal FADC
» FPIX2: 128x22 cells, 3-bit internal FADC

8 bit ADC

jért [dases  F ranzen

Readout chlp

Via

B S
e Bm ! !
Metal

Detector

Pixel sensor (n*np*) -

pixel size: 50x400 um? 227;Gev —
ST1-CiS p-stop

E ST2-CiS p-spray
ST1-Seiko p-stop
@ ST2-Seiko p-spray

Shingled surface support for
overlaps of multi-chips

Total ~ 0.9% X, / 2-layer

04/17/2026 | S o 5



BTeV

o0 FP1X0 p spray
oo | Qup = 18.3 ke
E P2 01829E+05 £ 58.12
C P2 1233. £ 33.52
00 - P4 2545, + 94.44
800
500 E—

calibrated regular gain cells
all cluster size
FWHM=8900e-

Charge loss due to
punch-through biasing
and floating atoll

200\

1o |

o T S NS S i ok o P
a 2000 4000 5000 2000 [e7] 10000
%10

Pulse Height

FPIXO p-stop

1000 = QMP - 24.7 ke 1
| P2 0.2473E+05 £ 28,90
F3 1528.+ 29,37
P4 2913. £+ 54,40

calibrated regular gain cells
all cluster size
‘ FWHM=10022e"-

600 —

Less than 0.7%

Saturation bump

with Q < 15 ke
OO‘\
a . " 5 | N " " N e [, ko
o 2000 4000 6000 BO00 [e] 13?[{])0

Pulse Helght
04/17/2026

<Q= per Track

MC simulation

Measurement
(including tracking error)

Percentage

%'

Spatial Repolution (um)

Pixel Vertex Detector R&D

Cluster Size 1 2 3
Measurement mE AV
100 Simulation — — —
50
- il
30
Track Angle (Degree)
- FPIX0 p-stop ® — &bitADC
15 -

s
o

3}

A — Binary

-20 -10 a 10 20 30

Track Angle (degree)




A Telescope of BTeV Pixel Stations

IPixel x/v | \

Pixel X/Y

04/17/2026

With
David Christian
and ...

Pixel

120 GeV
proton




The LHCb Experiment

«» The LHCb detector covers the forward region. This is driven by the physics goals: to study b &
c sectors on CP-violation, rare decays, & search for new physics.

»  Correlated production of bb = flavor tagging. Boost in Z = decay length measurement.

Acceptance

Tracking j§ Particle ID

Hardware trigger
SAL H - Computer farm HLT

- —
SPFI):LPQL M3 e \,, -
Nk} M2
N | Muon: MWPC
. o mra . i -
Vertexmg (ctrl M1): Triple-GEM
Ver( d SPD: PS+Pb+PMT
N\ | PS: PS+Pb+PMT
"%"Cg ne " | ECAL: PS+Pb+PMT
: . - C°".i§i o o HCAL: PS+Fe+PMT
= : RICH1: Aerogel/ C,F,, + HPD
“| VELO/TT/IT: SSD+Beetle | J T ‘I RICH2: CF, + HPD
OT: Straw tube ‘
« “ l l:g-_—égs - = 5 LAED%E . |2 E
g 7N Ap/p = 0.5% at <20 GeV, 1.0% at 200 GeV
= / AN IP resolution ~ 15 + 29/p; [GeV/c] um
1 B,dz=4Tm : :
2. /f B, Decay time resolution 45 fs (e.g. B, > J/w ¢)
o Kaon ID ~ 95% for 5% n—K mis-ID probability

04/17/2026



LHCb VELO Detector

LHCb VELO (2005-2012)

- SSD n+in n-bulk sensors, max fluence ~7x10%* n,,cm=
R-® geometry, 40-100 pm pitch.
» Serialized (x32) differential analog output from Beetle ASICs

» Optimized for

= Tracks originating from beam-beam interactions
m Fast online 2D (R-z) tracking

= Fast offline 3D tracking in two steps (R-z then ¢)

RF foil

AZ =3 cm
" interaction point

pile-up veto (R-sensors)

Thickness=300um

*

S

04/17/2026 9




VELO Testbeam at FNAL

P

Pixel X/Y - . \

- %
VELO & pixel X/Y

Pixel Y -

-

total 26148
strips

-30

Configuration
xml file
Map PCI register and
e — memory buffers; provide 40

EE— basic communication
Conﬁgure & control pixel L ‘Inu L1 Olﬂl L ‘:nu L 4"\' L L |‘In| L nIﬂ. L Iolf\l L ‘Inu
FE electronics -40 -30 -20 -10 [ 10 20 30 40
Read back Sta‘tus 20 _. T ToTIT I ) o g o I T Tt TI-TT TT——T-T. ToT-I T TI-I-T T ._ 1

-II|IIII|IIII|IIII|IIII|I
'II|IIII|IIII|IIII|IIII|I

Xconfigurator
GUI to generate

configuration data.
PCI register & 3 18 I " - 1 T I T/{—sl_ : NE
Consumer S e L Bl ™ I i 1 [ [ 08 ©
2] - Buffers: command, Q F re =
=] 1. Read out hit data | P - A i =
Xcontroller m 2 Assembleevents response & data. (] 16 L ey et ee a0, ] g
- - . -
GUI DAQ main control > 3. Generate histograms 5 I f+¢1r¢ 'lr. u | l‘.,C
% Q I - * k- 106 «
[0] o § 4 o
= o 14 s & Ay s -—
Pixel binary Front end © - i TEN %
8 electronics & L 1
Histogram data file Pixel Modules 5 * 104 ~—
MsgLogger senvice o 12 | - BN YO
Record status change & (a L 0“"* '* hd | Q
messages Velo binary = L i c
7 data file I + i de2 8
10 4 =
Message Xmonitor - 1 AR
log file Online histogram monitor

Separate
DAQ

( VELO ) A S S < 2000 NS R BN T T I
40 30 20 40 ¢ 10 20 30 40

04/17/2026 Position (mm) = — ¥ 1



Unexpected Effects in Beetle ASICs

0 0: (b) LHCb |—e— Measurement
§ VELO | — Fit, slope=-0.118
S50 Large energy - g 5F Firmware Algorithm
sa0F- deposition < _ )
= o -10f data(i) —127 <data(i) <tl
= £ f sum = >
5301 A 3 15E 0] others
5 520—._"_.,}“_‘;“"_.,,;-- .-‘-'_:t'_-':'-'_:'. — A E_ F CM1=(sum+16) >>5
T st T AEL LR G -20F _ _
2 ok Pt i sum=3" data(i) |data(i)—CM1|<t2
: ~ 50 ADC 25F N CM1 others
< 490; -30:—....|....|....|....|....| CM2=(sum+16) >>5
T\ Z 0 50,200, o IPD 0n2Q0p ] | |
= W e [ data(i) [|data(i)—CM 2|<t3
4701 S PR I _
: il BRI/ S o sum = Z{ CM?2 th
4601 1. c oL LHCb SITErS
Illlllll||||||||||||\lll\lll\l\lfl\l\ll Lﬁ VELO CMSZ(Sum+16)>>5
600 620 640 660 680 700 720 740 760| 780 x 10° i
" N3 = N (|data(i) —CM 2| < t3)
<«— Chip5 — 3 = 10°
3 Event with .
Electronic Channel - . Nrec — N data(i) <ts &
'7F large signal €= \data@i)—cM3>ts
There large energy deposition in a b T (N3 =ncms & Nrec < nrec)
. 9 .gy . P 10° data(i) = data(i) —CM 3
few strips, resulting in the common else
pedestal to drop in the whole chip " data(i) — datadi)
1
(JC effeCt) -120 -100 -80 -60 -40 -20 0 20 40 60

Common Mode Noise (ADC counts)
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VELO track
Vertex

Detector

Downstream track

LHCb VELO (2005-2012) From <1 MHz hardware trigger to

04/17/2026 40 MHz total-software-based trigger
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LHCb UT Design

Sensor ] O Much improved coverage & segmentation
A | BJC D Q0 Read out at 40 MHz by custom-designed SALT ASICs in
Length (mm) | ~100 | ~100 | 50 | -50 O Digital events are packed in SALT, and sent out at the end
SALTs/ 4 8 8 8 , . -
] O Sensor is more radiation resilience, ®,,,, ~5x10* n,,cm2
- —_—
| 1719 mm UTbX . y @@ Computer farm
UThV \
x »
UTaU gt PC
UTaX 9e®
4.48 Gbps
‘ 320 Mbps Optical signal
c SLVS signal
+ = \‘
mm oo .
| § Flex Cable Hybrid Flex
. Si Sensor
SALT ASICs
&)
75,%
1528 mm
Central circular cut-out & overlapping sensors LHCb UT (2010- )

04/17/2026 13



UT Module and Stave

( Module )

A
r SALT ASIC \
Hybrid Flex Sensor

Silicon
sensor

Ti Tube
+ Foam

Flex Cable
Hybrid -

PBN
stiffener .‘

UT Module

128 chanmels
I

6 e-links

Preamplifier,

IN[127:0]% Shaper
-
—

inputs -L

x128

ADC ; DSP | .| Memory | .| Seraliser

buffer

6-bit SAR .
Deserialiser s
I TFCemd |
Test pulse 'adc e DLL dﬂmidk
generator %ltr?stl;
TFC counters
x4

- caliby cli Configuration | 4
c |b-| Registers
Biasing DACs all )

L I2C ]

I12C_SCL I2C_SDA MAIN_CLK

SALT ASIC E “I".
j' ; 'Ihﬂlllliih]hllhhll

U A T

04/17/2026 14



UT Front-End Readout ASIC - SALT

LR

128 channels -  CMOS 130 nm technology (IBM, TSMC)
= 40 MHz readout, digital data packet in ASIC
veh 00000 - 128 channels, per channel preamplifier & 6-bit ADC
; ._M i l> = Sensor capacitance 2-12 pF, AC coupled
CLUERLEEE. - Dynamic range ~ 30 ke, both input signal polarities
.k]_ PREAMP SHAPER S&H + 6bit SAR ADC .
R <EaaLizen = Noise: ENC ~1000e @ 10 pF + 50 e / pF
] [ | | e | DATA sivs = Tpeak < 25 NS, short tail ~5%@25NS+T ;-
RADIATION SowConTROLL | oacs | BisinG comrmesson o - Power consumption < 6 mW / channel.
g lllllillllll-l :IIII 1}-‘“l!lzlll 1 I‘l Illﬂ
. m r r 1 [} III 7
Custom-designed SALT ASIC z : i !1 10
. i . . 1 H ] "lﬂ 10°
Validation of SALT functionalities by =

IHEP & Syracuse groups

Radiation hardness is very crucial,
a few studies at MGH, PSI, CIAE, and
CSNS, led by IHEP group

1 IIHHI| 1 III|LIJ.| L LIl

20—  Register ADC *
SEU SEU

e e e e e
80 100 120

Channel ID

Few iterations for radiation hardened
reinforcement, Mixed use in the final 30
system due to tight schedule B

o
N
o
B
o
[=2]
o

04/17/2026 15



UT Installation

Start Slice Setup SEL I O The Chinese team played key role in the UT installation.

2019.12.03 . - : - :
. O Maintain sufficient human resource at CERN during the difficult time

(IHEP, THU, HNU, CCNU, LZU, SCNU, UCAS)

D .
/ | Finish Cabling
L 2023.1.16

C-side Ready
2022.11.28




LHCb UP Detector

LHCb UP (2020-)

a A HV-CMOS pixel detector, total active area ~7 m?,

to be installed during LS4 ] A
O 4 chip candidates. Pursue domestic production Module |
[ f§ E
= Spatial resolution ~ 10 pm L | “EJ i E
= Time resolution 3-5 ns 0
= Power < 200 m\W/cm? T E

= Rad-hard: 3x10% n,,/cm?

il AT ST N TN
-2 & 1 "Js"’A’*M"AWJs“ﬁ (5
&l .

8 modules, ~1217 mm

ww gz~

~13 mm

Ji cooling
tubes

2mm 3mm 55 mm o ' .

Prototype bare stave
&% AR, @B, KSENRS 17

3mm




The LHCb Operation Plan

Lnax ~ 4x10%2 cm=2s™1 Lnax—~2x10% cm=2s~1 L ax—~1.5%10%4 cm=2s™"
T, ~9fbl T, ~ 50 fbrt @ T, ~300fb! mh
~1 Vis Interact./Xing ~5 Vis. Interact./Xing ~40 Vis. Interact./Xing

I H &L &9 B
SIS S SRS S S P s

04/17/2026 . TS 18



Current R&D’s 1n China for LHC Experiments

SO N Y Q Q'\/‘\/a‘;J(g‘O(O/\(%)O)
Yy ON N Ny N NN N A2 Ay A2 AV A VA A AT A L S N ) 5 5 O %]
A AR AN AN AN AN -AN-AV- AN AV AR AF AN AV A AF-AF-AF SN JF AV A 008 2 A A i

N vy &

§
§
HEEEEEEEEE l

_Run1 BiSal  Run2  Pis2 ] Run3 |ISS ] Rund

ALICE

ATLAS ITK, HGTD LHCDb UP
~ CMS HGCAL, MTD-ETL ALICE VD, ML, TOF
ALICE ITS3, FoCal

04/17/2026 R e I o



O The CEPC was proposed in 2012 as an e*e
Higgs / Z factory.

O To produce Higgs / W / Z / top for high precision
Higgs, EW measurements, studies of flavor

A High Energy e*e- Collider of Our Own

physics & QCD, and probes of physics BSM.

O It is possible to upgrade to a pp collider (SppC)

of /s ~ 100 TeV in the future.

Operation mode ZH Z WHW- tt
Vs [GeV] ~240 ~91 ~160 | ~360
Run Time [years] 10 2 1 5
L/IP[x10% cm?2s1] | 5.0 115 16 0.5
30
L 1 21P
v [ L dt [ab?, s] 13 60 4.2 0.65
Event yields [2 IPs] | 2.6x106 | 2.5x1012 | 1.3x108 | 4x10°
L/IP[x10%cm2s1] | 8.3 192 26.7 0.8
50 1
MW [ L dt[ab?, 2 IPs] 21.6 100 6.9 1
Event yields [2 IPS] | 4.3x106 | 4.1x10%? | 2.1x108 | 6x10°
04/17/2026

3T Magnet
( SC Solenoid)

PFA HCAL
(Glass Scintillator)

MU (PS+SiPM)

Crystal PFA ECAL
+ Yoke

(Transverse bar)

LumiCal
(SiDet + LYSO)

TPC
(+ Micromegas)

@ / \ otk )
VIX ITK (AC-LGAD strip)
(MAPS SiPixel  (aPS siPixel)
C Stitching + Bending)

J

20



CEPC Vertex Detector

2015 2017 2019 2020 2021

Alternative design: ladder-based

JadePix-1 * “JadePix-3 JadePix-4/MIC5 J L% oy o

¥

G e B A m'
‘T_.I B

o _ ’
TJ 180nm CIS process ‘m ‘ W l

i l! ) 1
TaichuPix-1 TaichuPix-2 TaichuPix full

Curved MAPS, R=12m

e \

Ladder based barrel

Stitching based bent MAPS A TaichuPix-based prototype detector

% Outer: double-layer ladder

% Material ~ 0.3% X, / layer

“7 Inner layer: single bent MAPS
4 Material ~ 0.06% X, / layer

— S Stitching +

e el curved MAPS

Y [ for less material
Stitching design and easier cooling

04/17/2026 T CEPC VTX (2020-) »

69.108
i
il
i
&
1
i
i
0

=

v
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0 HV-CMOS pixel detector for CEPC
inner tracker ITK, area ~15-20 m?

O Explore 55 nm and other processes
O Same chip team as LHCb UP

Process node: 55 nm
Chip size:2cm x 2 cm
Sensor thickness: 150 um
Pixel array: 512 x 128 L, B
Pixel size: 34x150 um? mm y i
Spatial resolution: 8 / 40 um o
Time resolution: 3-5 ns i

Power consumption: 200 mW/cm? ‘

COFFEE

~13mm

&%: ZF—I8, BB, KSORS

CEPC Inner Tracker ITK

CEPC ITK (2022- )

Serial Powering

chip

chip

chip

chip

chip

chip

module

module

module

22



LO Tracker

Upgrade AMS-02

Upgrade launching
expected ~2027

e
.....
"""""
.o
s

04/17/2026

Space Station Based Experiments

Silicon Charge
ALERL, Detector (SCD)

Op SCD & PSD

Silicon Tracker
(STK)

Detector launching
IS expected ~2028




High precision gantry

The longest SSD single unit ~1m

.ﬁ,x

Not to scale

IDE1140

ASIC
8/10/12 x SSD Wirebondings Frontend Electronics Board
(Si Strip Detector) N N LEF
X

\ N |
VoA LBB (L0 Bias Board)

|

&% RFERS

AMS LO Tracker

AMS LO (2021-2027)

Challenges

» Coupling and noise level due to long
strips impose big challenges.

» Precise placement of SSDs on a ladder.
Aim for a < 5 pum precision.

» Highly reliable wire-bonding (>12K wires
per ladder).

SSD designed by

Y\ IHEP+Perugia+HPK

L0 tracker
2 planes

72 ladders Detector ladder
768 detectors

produced by
IHEP+SDIAT

petecto’ Laddet

2 /J Top View

LEF produced by
IPAS+NCSIST+MIT e

HPK SSD

readout pitch 109 um
readout / bias = 1:4
thickness 320 um

Bottom View . .
AC + bias resistor

/) IDE1140 readout chip

24



AMS LO Tracker

P | | /\l A | | ¢_)Y C Rotation The First large silicon detector with major
[ )
Angle . . .
\I X contributions from the Chinese teams
" 100 -__ L L L _- " 80 E_ L L AL DL L I L L
a I mean=0.00+0.11 72+4 FM o E mean =0.005 +0.002 72+4 FM
“ g o =320:0.08 ke % 705— G =0.048 £0.001 Ladders
° S 60F
: B 0f
3 E af
Z 30E
20
10E
ok ! 0E
=20 -10 0 10 20 —0.4 —0.2 0.0 0.2 0.4
AX (Lm) Rotation Angle (mrad)
] L = ' ' !
% ;g E_ DShon Ladders g 8000 E_ I:]Shon Ladders
E 18 5_ DMedium Ladders é é DMedium Ladders
= 16 E_ DLong Ladders 67000 5_ DLoug Ladders
o 6000
[ E £ -
€ 12F 173 bad channels 53000E Mean = 9.3
2 10F £4000F
SE Z 3000 R
3 3 2000
N3 1000
0 E1 L T 11 o 0 E 1
0 10 15 6 8 10 12 D
Number of Bad Channels Intrinsic Noise [ADC LSB] RN N

i »
- A - 4

« Dark current of all ladders are <2 uA @ 50, 80 V Integration
» Optimized for high-Z particles; S/N for MIP ~ 6-7 ! aE CEBN
) am—

<+ Bad channel rate ~ 0.23% -

« Non-perfect production contributes to measurement ¢,=3.4 um, before applying correction
04/17/2026 25



FM Ladder Production

——SSD mounted  =#=LEF mounted —*—Wire bonded ElectrTested =#=Ship To CERN

o
<

~l
=]

Need 72 FM ladders (+4 spare)

=)
<

th
=]

Numbers of Ladder
w '
> =

9
=]

......

[
)

~ TR TR S BT R S-S R T N R W Y BT . S TS O T NV B T NS L
a AT D QO a0 Qg 0 QgD Qgd R R 8 gz d s
- PNTEPS TIPS N -+ <+ - v 6 G S & 3 R R B B B
Date
Year 2024

09/11/2024 26




The IHEP+SDIAT LO Team

IHEP-EPD (10)

IHEP-PAD (10)

Graduate Students (18)

College Students (14)

Jianchun Wang | E#&Z&|Professor Zuhao Li Z=tHZ |Professor Dexing Miao B=EE | |Shengbo Cao  |Ef4iE
Gang Chen F&KI |Professor Wenxi Peng 5/3Z |Professor Tiange Li Z=KER | [Changcheng Liu | XI5k
Mingyi Dong E0A N |Professor Zhicheng Tang | FE& Bk |Associate professor | |Chenglong JinLiang |&322#2/y| [Hanbing Liu XI5
Jing Dong 5% |Senior engineer (R) | [Cheng Zhang 5KiEk |Associate professor | |Shengjie Jin £ | |Lusen Zhang KERx
Shanzhen Chen |B&ZEE |Associate professor | |Rui Qiao 77t |Associate professor | [Yuhang You JG=FAn | [Yuman Cai EAIR N =
Zijun Xu 17T | Associate professor | |Xingzhu Cui X |Associate professor | [Haotian Yang ERX | |Tianyu Shi SBK=F
Xuhao Yuan =R |Associate professor | |Yaging Liu XIS |Associate professor | [Qinze Li Z=00%F | |Zhijie Wang FE
Feng Wang Fil& |Research scientist | |Sheng Yang ¥4  |Senior engineer (M) | |Ji Peng 585 | |Yaohui Yang TaERE
Xiyuan Zhang K& 1E | Engineer (R) Ke Gong Z24  |Senior engineer (E) | [Shugi Sheng B3 | |Yutong Li =RS)EA
Congcong Wang | FHZEE |Engineer (R) Dongya Guo ZBZRIL |Research scientist | |Xiaojie Jiang ZLR#E | [Ming Dai av: 2
Mingjie Feng 'S58%E | |Yang Liu XU3E
SDIAT (6) Postdocs (6)
—— - Hao Chen [%2 | |DanyanHuang |E&f3if
Weiwei Xu H%5fE |Professor Baaska Batsukh |Baaska|I[HEP-EPD —— —— :
—— — — - — Hengyi Cai ERIER | [Jiaru Wang F{EN
Huiling Li ZSE34 | Principal scientist Daojin Hong HiE® |SDIAT - - - _ —
: — — - Zixuan Yan I=F4F | |Jingbo Liu XRiE
Suyu Xiao B 2% |Research scientist | |[Zetong Sun #NZEE IHEP-PAD —— =5
- — - uan Yuan =RIR
Pingcheng Liu XIS p¥ | Research scientist Fengze Zhang | 5K=EiF |IHEP-PAD — @iéa The IHEP+SDIAT team
o isheng Fu ==
Cong Liu XIEE |Engineer (M) Zhiyu Xiang IU/=F |IHEP-EPD Shuavi L St 26 staff members
uaiyi Liu 2
NINE:] i i xF } 6 postdocs
Hongbo Wang | Ej5At& | Engineer (E) Mengke Cai it |IHEP-EPD Zibing Wu 27E 18 graduate students

The professional title represents the date the member joined the team

04/17/2026

14 college students
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HERD SCD, STK (2025- )

HERD (High Energy cosmic-Radiation Detection) is to be installed on the Space
Station by ~2028. The detector system has SCD, STK, +3 others

SCD: 5-side, 8-layer charge measurement Z=1~28, total area 38.8 m?

STK: 14-layer detecting trajectories of y — eTe~ conversion in 3 W plates, angular
resolution < 0.1° @ 10 GeV, total active area 8.3 m?

HPK SSDs: 150 um pitch, 320 um thick, DC with bias resistor
Front end readout chips: IDE1140, VATA450.3

Cosmic Ray Shield

v Al Honeycomb
. ——— X measurement
Z measurement

\

Z-like FPC

super-ladder

Bias FPC

ss0ex -~ Participating institutes:

ey IHEP, PMO, Perugia

L
[T]
Py,
,
=
=
o
S
v,
)
D
=
O
Z
0P
O
,
Q
S
o
0p)
_|
A

Al Honeycomb

= X measurement

-Y -— 7 measurement
\ — \W plate (0.1 mm)

STK
ladder and layer

8x SSDs TFH
I | [ [ [ [ [ ]

mmy  Ladder

t i

‘
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Closing Remarks

Type Detectors Time Comment
LHCb VELO 2005 - 2012 | Special shaped strip detector for better reconstruction, trajectory measurement
LHCb UT 2010 — High granularity with readout ASIC in sensor proximity, trajectory measurement
SSD AMS LO Tracker 2021 — 2027 | Charge measurement Z=1-28 and trajectory measurement
HERD SCD, STK | 2025 — SCD: charge measurement Z=1-28; STK: photon conversion + trajectory measurement
CEPC OTK 2024 — High precision timing and 1-D spatial position measurement
Hybrid BTeV PVD 1997 — 2005 | Low noise, radiation-hard, long pixel
SPD LHCb VP 2010 — 2012 | High through-put, radiation-hard
CEPC VTX 2020 — VTX: stitching+bent for low material and close to IP, trajectory measurement
Mogglghic CEPC ITK 2022 — Trajectory measurement, cost effective, radiation-resilient, high hit rate
LHCb UP 2020 — Trajectory measurement, cost effective, radiation-resilient, high hit rate

« In recent years, silicon detector technology has advanced rapidly in China

« Chinese research groups have become highly active in developing silicon detectors for major
International experiments

« Itis my great privilege to contribute to this exciting progress

04/17/2026

Thank you for your attention!
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