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LHC HL-LHC

LS2 13.6 TeV LS3 13.6 - 14 TeV

13 TeV - energy
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7 TeV 8 TeV button collimators interaction inner triplet . HL LH?
— R2E project regmns Civil Eng. P1-P5 pilot beam radiation limit installation
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ATLAS - CMS 5 to 7.5 x nominal Lumi
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beam pipes . . HL upgrade
nominal Lumi 2 x nominal Lumi ALICE - LHCb ! 2 x nominal Lumi i
75% nominal Lumi upgrade
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Current ATLAS Detector
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ATLAS Inner Detector

* The current running Inner Detector (ID) is playing a
pivotal role in ATLAS physics analyses

* Charged-particle reconstruction, heavy-flavor tagging,
identification of electrons, photons, muons and tau-leptons

* |dentification of primary and secondary vertices

* Full reconstruction of exclusive decay modes, tracking of
interactions and photon conversions

* Pile-up vertices and pile-up jet rejection

* Particle identification through transition radiation and dE/dx

* Improve jet energy measurements, determination of isolation
criteria and measurement of missing transverse energy

barrel New Small Wheel (NSW)

barrel toroid magnet
muon chambers muon chambers 8

endcap

muon chambers inner detectors

endcap toroid
magnet

solenoif@magnet

ATLAS

EXPERIMENT

barrel hadronic calorimeter

\ \ Barrel semiconductor fracker
ool Pixel detectors

e Barrel transition radiation tracker
..... V End-cap fransition radiation tracker

End-cap semiconductor tracker
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Motivation of Inner Tracker Upgrade

* Radiation Damage

* Current tracking detector can not meet the
HL-LHC: 4000 /fb
ID (400 /fb) SCT (700/fb), IBL (850/fb)

* Above the design fluences, the intrinsic hit
efficiencies drop and leakage currents exceed

power supplies limits, affect on-detector power and
cooling system

e Bandwidth Saturation i

e Current front-end electronics can not handle
luminosity 7.5x103* cm=st, <PU>200

Pixel and SCT: 2x103* cm2s1, <PU>50
* Detector Occupancy

* TRT occupancy will reach 100%

13



ATLAS Phase-2 Upgrade

New Muon Chambers

* Inner barrel region with new RPCs, sMDTs, and TGCs
* Improved trigger efficiency/momentum resolution,
reduced fake rate

ATLAS

EXPERIMENT

Upgraded Trigger and Data Acquisition
System

* Single Level Trigger with 1 MHz output
* Improved 10 kHZ Event Farm

Electronics Upgrades

* On-detector/off-detector electronics upgrades of LAr
Calorimeter, Tile Calorimeter & Muon Detectors

* 40 MHz continuous readout with finer
segmentation to trigger

Additional small upgrades
* Luminosity detectors (1% precision)

* HL-ZDC (Heavy lon physics)

New Inner Tracking Detector (ITk)
* Allsilicon with at least 9 layersup to [n| =4
* Less material, finer segmentation

High Granularity Timing Detector (HGTD)

* Precision time reconstruction (30 ps) with
Low-Gain Avalanche Detectors (LGAD)

* Improved pile-up separation and bunch-by-bunch
luminosity
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ATLAS Inner Tracker (ITk) Upgrade ATLAS X ITk

Inner Tracking Detector (ITk)

* All silicon with at least 9 layers up to |n| = 4
* Less material, finer segmentation
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ATLAS New Inner Tracker (ITk)
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ITk Strip Barrel Detector
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Deliverables

* Complete strip barrel detector with 25um spacial resolution
* Provide strip module spacial resolution evaluation report

* Radiation hard sensor and readout ASIC study
* High performance strip detector module production
* Complex silicon detector system integration

: Barrel System
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- . o Single event effect in ABC ASICs for ITk strip upgrade
Feasibility study of CSNS as an ATLAS ITk sensor QA irradiation site

o . . . L o Shaogang Peng ", Matthew Basso ¢, Xin Chen?, Jeff Dandoy °, Bruce Gallop,

Hui Li a_'b’ s Zha}n' Li®, Shudong Wang b, Zijun Xu ",‘ Xin Ch!.EIl *, Mingming Xia*, Yingjun Huang I Jaya John John ¢, Hantao Jing ", Paul Keener', Pedro Leitao’, Weiguo Lu >*®-*, Peilian Liu P*,
Yang. Liu?, Zhixin Ta.n “, _Hantao Jing ", Suyu Xiao ¢, Vitaliy Fadeyev ", Miguel Ullan', Qiang Li", Yang Liu', Hui Li*, Godwin Mayers ™, Mitchell Newcomer ™, Peter Phillips,
Yoshinobu Unno’, Xin Shi < Xin Shi >¥, Zhixin Tan", Matt Warren ", Chengwei Wang ", Mingming Xia ?, Yan Zhou?
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Calibration of glue amount

W Glue Robot._.-

T o
gov - }o“" -

AR I SR AR

Metrology of glue thickness

1

~

S
Reception Test Hybrid Assembly

Hybrid PCB }—{-’ '—-| Wire Bonding [ Burn-in ]
1 | Gluing
ASICs }_"‘ l Electrical Tests l—'ll Hvbridl

l Module Assembly
l Sensor JL—:" —‘( Wire Bonding ] Thermal Cycling
! i

[Powersoara | " hipmen
ower Boar i
| Electrical Tests Module )

Step Number Qualification Step Review End Date

Sensor Storage

PBE Reception
PB E tests
PB Vis Insp
PB Storage
Storage + shipping of glue
Assembling hybrids
Glue weight measurements

29
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Removing hybrids from panel
Module Assembly
Metrology: modules

Bonding procedures: modules
Visual inspection: modules
Module Thermal Cycling
Single Module Electrical Test
Shipping modules

Cleanroom standards

ASIC Compliance & Handling
Bond Pulling Procedures
Module Reception
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Automatic Module Assembly Machine at IHEP

e Steamline the lifting procedure after apply the glue
* Improve the uniformity between different operators
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Standard Operating Procedure (SOP)

Module Metrology Results
Select metrology run to plot

CDF_run_1 v

Select metrology bow test run to plot

* Developed at IHEP for local production v

Outputs:

* All SQ 29 steps have been implemented in SOP
* Interact with ITk central Production Database =~ =

»€ Bulletin Board A |

http://atlasitk.ihep.ac.cn ;¢ 05.26 @ 0:42:48 S

Module Hybrid DUMMY Inventory

IHEP ATLAS-ITk
Module Work Table

| standard Operating
Procedure

Local Name Current Local Stage Next Stage Next Operat... Next Operator
IHEP-Module-iLS-PRODUCTION-28 E-TESTED THERMAL-CYCLE_DONE

<~ Powered by itkdb <~ IHEP-Module-iLS-PRODUCTION-30 MEASURED BONDED WIRE-BONDING Rabia SisyNumber ) Test Date Fassed | Problews

. 1 2025-06-16T12:23:00.000+08:00

IHEP-Module-iL5-PRODUCTION-32 E-TESTED THERMAL-CYCLE_DONE

2026-05-26 09:42:48 IHEP-Module-iL5-PRODUCTION-33 MEASURED BONDED WIRE-BONDING Rabia

@ e IHEP-Module-iLS-PRODUCTION-35 HV_TAB_ATTACHED GLUED ASSEMBLY Hang Li

IHEP-Module-iLS-PRODUCTION-36 HV_TAB_ATTACHED GLUED reemmmnw A ot

Temperature Humidity

IHEP-Module-iLS-PRODUCTION-37 HV_TAB_ATTACHED GLUED i Production Monitoring

22 10( : 52 4 0/0 IHEP-Module-iLS-PRODUCTION-38 HV_TAB_ATTACHED GLUED
- -

IHEP-Module-iLS-PRODUCTION-39 HV_TAB_ATTACHED GLUED
1 0.0°C T

Select component type

IHEP-Module-iLS-PRODUCTION-40 HV_TAB_ATTACHED GLUED

Module ~

Select component:

IHEP-Module-iLS-PRESERIES-10 bs

Connect to ITk
. Component current local stage: SHIPPED
Production Database S

IHEP-Module-iLS-PRESERIES-10

ATLAS SN 20USBML1235504


http://atlasitk.ihep.ac.cn/

IHEP Site Module Production Status

* Passed PRESERIES stage for Module production

* Produced 75 PRESERIES modules
(15@IHEP / ~ 50@ RAL)

* Produced ~134 PRODUCTION modules
(34 @IHEP / ~100@RAL)

* Manufactured 11 production tooling set and one Automatic Tool
automatic machine in China at IHEP

IHEP Site for ITk Strip Module

Pull Test Wire Bonder

Cabinet
: Probe

Station

Weight Dry Box (X4) !

l

: !}_/Ietrology .1 ‘ t‘ 3 .«.4.4 s~ e
B - '1 B T gfueRobot ‘ 'I%rma’leclmg g’

PRODUCTION
Module (x134)
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China ITk @ RAL

* Two FTEs from China based at RAL
e Assembled ~100 modules for China share
* Participated in stave loading activities

* Assist in logistics for IHEP and UV light setup B
for module recovery
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CERN Integration

* Strip barrel stave loading

 Mount 28 modules (14 each side) on the stave
* Modules on each side rotated by +/-26 mrad

* Thermal cycle the stave after loading

* Barrel tracker system integration
* Tracker with four concentric carbon cylinders
* Four-barrel layers consists 392 staves
* Perform power, cooling, data acquisition, system test
 Started stave reception test at CERN
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