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ATLAS ,“\HjJ\I_"I'jX’W (Outstanding Achievement Award)
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* The list of ATLAS award for HGTD project: BOJan Hiti (Ljubljana), Alissa Howard (Ljubljana), Xuewei Jia (Munich MPI),
Mengzhao Li (Beijing IHEP), Chihao Li (Michigan), Kuo Ma (Hefei), Theodoros Manoussos (CERN), Weiyi Sun (Beijing IHEP),
Guilherme Tomio Saito (Sao Paulo), Iskra Velkovska (Ljubljana), Xiao Yang (CERN), Mei Zhao (Beijing IHEP)

ABOUT NEWS

News » News » Topic: Experiments

Voir en frangais

Celebrating the outstanding
achievements of the ATLAS
collaboration

The ATLAS collaboration celebrated the dedication, ingenuity and collaborative spirit
of its members at the 8th Outstanding Achievement Awards

8 JULY,2025 | By ATLAS collaboration
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- Significant Pileup suppression in VBF jet
 Improve forward b jet tagging performance, Missing ET performance
« Expect 20-30% improvement in VBF Higgs analysis
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+ Significant improvement in Z AFB and weak mixing angle analysis
 Both in forward-forward and central forward category
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Gectron-lon Collider (EIC) : Timing-tracker
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HEPS @ Beijing

Nuclear Medicine Instruments \
Such as proton therapy and proton CT
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other applications

* Beam Telescope for Beam Test Platform
LiDAR: Positioning and Navigation

Track and time detectors in other particle
physics and nuclear physics experiments
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Circular Electron Positron Collider (CEPC)

« 2012 H/IBREARIFAING | HERIERIEERFIIIELREIRS : CEPC

« 1002 BB EH<AINIAIE Sa 8 F X111
+ 240GeV : KEFFEFRBREMRIF (4x1089)
« (£90GeV : FFEZIFEF(>4x10129 )
- {£160GeV : FEWIHEF(~1089)
« 360GeV: ttbar threshold

CEPC Operation mode
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"An electron-positron Higgs factory is the highest-priority next collider”
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“A Higgs factory as the highest priority for realizing the scientific goals of particle physics”
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Higgs
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( My 20 MeV 3MeV )
'y 20% 1.7%
o(ZH) 42 % 0.26%

e B(H — bb) 4.4% 0.14% S
B(H — cc) - 2.0%
| B(H — g9) 0.81%
B(H —» WW*) 2.8% 0.53%
BH —» ZZ%) 2.9% 4.2%
B(H = t%77) 2.9% 0.42%
B(H — ) 2.6% 3.0%
B(H — ptu) 8.29% 6.4%
B(H — Zv) 20% 8.5%
Bypper(H — inv.) 2.5% 0.07%
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Precision of Higgs coupling measurement (kappa0 fit)
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Sensitivity on BR
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CEPC reference detector technical design report (Ref-TDR)
* CEPCHR2025FE R A MmixNzs 5B rref-TDR ( arXiv:2510.05260)

Sub-system Technologies

Beam pipe Beryllium, ¢ 20 mm

Muon detector

LumiCal Silicon tracker + LYSO crystals

Vertex Si Pixels: CMOS MAPS+stitching
s Inner tracker (ITK) Si Pixels: CMOS MAPS 55-nm

Gas detector TPC with high granularity
R Outer tracker (OTK) AC-LGAD — TOF

IPC ECAL 4D transverse crystal bars

HCal Glass scintillator, SiPM + Fe

Silicon inner tracker (ITK)

Magnet LTS Solenoid
Muon Plastic scintillator bars, SiPM
TDAQ Conventional

Back-end electronics Common 37 37
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15x15 LGAD for ATLAS HGTD project
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e Dead zone: ~0.1mm
* Pixel size: 1.3mm

ATLAS HGTD Test Beam Preliminary

Y[mm]
Efficiency

AC-LGAD : two layout schemes for AC-pads
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Pitch

Pixels AC-LGAD
« Position information : 1 layer (Xx,y)

« Bump bonding

Strips AC-LGAD
« Lower readout electronics, no bump bonding
« Position information : 2 layers for (x,y) mzli@ihep.ac.cn
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CEPC 4D outer tracker concept design : ty
* Should be part of SET (silicon wrapper layer outside TPC or >
Z

drift chamber)
* Serve as Timing detector and part of the tracker
e Barrel : 50 m?, Endcap ~20 m?, ~ 10°® channels
* Strip AC-LGAD ( each strip: ~¥4 cm)
Strip AC-LGAD + ASIC :

* Timing resolution: 30-50 ps * TOT->amplitude->charge sharing->position
* Position resolution: ~ 10 um @ R-phi direction « TOA+TOT->timing (time—amplitude correction)
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* Laser test result of strip AC-LGAD sensor

* It can reach about ~10um resolution with 150um pitch strip detector
* While timing resolution of AC-LGAD is still can reach 30-50ps

Gap 1150 pm Sigma: 12.8 um
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ERGRiboard Ladder readout system Erefiboard
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« IEEREEEST: >1 Mrad (per year)

: mfr*yz» CEPC Z pole BEEIE(T (40MHz HIRHEIER)

ALPIDE ATLAS-MAPS
(MONOPIX /| MALTA)

Pixel size
Readout Speed X \/ X
TID X (?) v v
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e 1024x512 & =[S S HF R~ : 15.9%25.7mm

* 25umx25 K RERT
o MR RIEL, 25nsHitime stamp ¥5F, °J XA FEZ runs |k (~40MHz clock)

25.7 mm

An example of wafer test result

TaichuPix-3 chip vs. coin

| saws CEPC Final goal

CMOS chip technology Full-size chip with TJ 180nm CIS 65nm CIS m
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New pickup tools Dummy ladder glue automatic dispensing using gantry

(N

Dummy Ladder on holder
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TaichuPix-based prototype
detector tested at DESY in
April 2023

10 TaichuPix chips
R . m

Ladder readout s stem Spatial resolution ~ 4.9 pm

Detector integration Detector prototype with ladder design Detector with bent silicon design
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* CEPC b-layer radius (1 1mm) smaller compared with ALICE ITS3 (radius=18mm)

* Feasibility : Mechanical prototype with dummy wafer can curved to a radius of 12mm
« The dummy wafer has been thinned to 30-40um

Bent silicon with radius Bent Dummy wafer radius ~12mm Bent final wafer with radius ~11mm
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* 4 single layer of bent MAPS + 1 double layer ladder

e Material budget is much lower than alternative option

 Use single bent MAPS for Inner layer (~0.15m?)

* Low material budget 0.06%X0 per layer
* Different rotation angle in each layer to reduce dead area

Long barrel layout (no endcap disk)
to cover cos 8<=0.991

Ladder based barrel

layer/VXD X radius .mm length .mm

layer 1 11.06 161.4 Stitching based bent MAPS
layer 2 16.56 2422
layer 3 22.06 323.0
layer 4 27.56 403.8

VXD 5 390 682.0



https://baike.baidu.com/item/%CE%B8/119485

Performance: impact parameter resolution

« Baseline has better resolution than alternative (ladder) (25-40%) in low momentum
dO resolution: Baseline Vs backup layout

CEPC Ref-TDR dO 20
l .
Il i Bas.elln.e layer Backup layout
6 = 85 (Baseline 4 stitching + 3 double layer ladders
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