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ATLAS UPGRADE

Royal Palace @ Dam Square, 1 May 2026

ATLAS @ Amsterdam

* Recently renovated
* 350 years
* Dirty air
* Ageing

' Hemelbol terug op Paleis op Dam
ATS

UNIVERSITY Niklhef

Tristan du Pree OF TWENTE.



ATLAS UPGRADE -

improved muon coverage new and upgraded forward EEN
and luminosity detectors

trigger and DAQ
increased readout rates

ATLAS @ CERN

* To be upgraded
* >15 vyears
* Radiation
* Ageing

ITk — the new all-Si tracker [IT[K{

new High-Granularity
rIGTD Timing Detector (HGTD)

UNIVERSITY

Tristan du Pree OF TWENTE.



Display of a simulated
ttbar event with pileup=200
and 1600 tracks in the ATLAS ITk

ATLAS

EXPERIMENT

ATLAS Simulation
Vvs=14 TeV, HL-LHC

tt, (u)=200
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ITK: ENDCAP STRUCTURES

Made at Nikhef

* Both ITk endcaps
* 1 shipped to DESY

Large+Light+Precise+Stable
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ITK: ACTIVITIES ’ PH student

Workshop & cleanroom activities
* Cooling, welding, etc

* Prepare for petal shifts
* |nsertion, commissioning, tests
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TARGET SUMMER 2026: READY FOR PETALIZATION

INSERTION
PLATFORM

DAQ, PS, PATCHPANELS
(TO DO)

TO EC

FEW PETAL
STORAGE IN “ ‘ij L i ;';“'ﬁ«f!v !;“ R ._,,-\--m
CLEANROOM | o LS ar i { [T

 PETAL STORAGE
OUTSIDE CR

PETAL BOX

PETAL RECEPTION COLD-BOX g T

n (BEING COMMISSIONED) | e /
E A (BEING COMMISSIONED) ,/

T o =

2026-28: Petal Insertion
2028: Transport to CERN
GREEN COOLER" 2029: Installation in ATLAS

FOR PETAL RECEPTION

THERMAL
ENCLOSURE




] L

FrontEnd Link eXchange
Readout system of the ATLAS experiment



FELIX INTRO

FE FE | [ FE FE FE
N\ N N N\ N
HL-LHC: more data ~10,000 lirks
: A Y ~200 systens
* x10 trigger rate FELIX
* 1TMHz HPC N etwork 4.6TB/s
* X3 Iinteractions
! / Data Data Data Data Data
e 200 pileup EeR \ Handler | | Handler | | Handler | | Handler | | Handler
Felix & Frans @ CERN A A
* x20 readout rate
406 TB/s
New readout chain v |
e Trigger, clock, I — L —
Hrpu | 1 kereu | aereu | ] Rereu | Hereu

data acquisition

UNIVERSITY

Tristan du Pree OF TWENTE.



FELIX STATUS

Timeline
* 22 Aprll
° FDR!

e 2026
* Pre-production

e 2027-2028
* Full installation

Procurement ongoing

* FPGA, FireFly, PCB
* Assembly & Servers

Tristan du Pree

Q1

B Schematics of

I

Pre-production PCB
procurement after

this review

SW development for PP

PP FireFly procurement

Il Awarding of Assembly Contract

Final Design Review

FPGA procurement -priming-
Call for Tender -Formal Procedure-

Crucial Milestone was on April 22 2026: Final Design Review!

2027 2028
Q1 Q2 Q3 Q4 Q1 Q2 Q3
/O card
Readout Integration
I/O card procurement process

Server Procurement

I Frocurement of PP Servers

Il PP PCB procurement
/ PP materials at CERN

| PP materials shipping to Assembly Firm

Installation for

I Delivery of PP Prototypes by Assembly Firm

J Acceptance of PP Prototypes by CERN

LOCalo, LOGlobal

PP assembly i i

Il PP validation and testing LAr LTDB, TTC Full installation
I?PP 'n;;g:m:;e:ﬁgw_ as per installation
@ Production readiness review schedule
Il Production PCB procurement

Pre-production done
by the end of 2026

Production procurement
I P rocurement of Production Servers
[l Production validation and testing
I/O card Production completed

] Haraware preparation before installation

@ Production complete

@ Installation readiness review

Readout Ready for Installation
Readout Required for Installation

UNIVERSITY

Nik|hef

OF TWENTE.
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8-inch prototype wafer
of low-gain avelanche diodes

Detector

ming

I

for the High-Granularity T




HGTD INTRO

High Granularity Timing Detector

* Forward region
e 24<|n|<4
* Timing information
* 30-50 ps
Handle pileup=200 in HL-LHC!

Nikhef ‘Fasttrack’
l-} t‘15’ r.:|1




HGTD STATUS

Testbeam with Nikhef PhD students
S— : / » /

g

Simulate sensor response
* Compare with testbeam
Characterize clock contributions Yo\ ¥ v -
* Effect on timing resolution N~ %
« Interplay with FELIX ' LI | "

Clock phase difference over time

Melvin and

Petja USTC-W7-P50: CC vs. Angle
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ATLAS

EXPERIMENT

Run: 281411
Event: 312608026
2015-10-11 18:40:58 CEST

H-2u*u- candidate event
with hits in the BOL and SW chambers._
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MUON DETECTOR

New barrel BIS chambers

* Granularity + Trigger
* ~100 chambers
to be Iinstalled

DCS & Services
* Cabling
* Alignment

* Electronics
* ~1000 chambers

Tristan du Pree

Completed BIS production

UNIVERSITY

OF TWENTE.




THE ATLAS UPGRADE FOR HL-LHC "from teohnicians,

Major ATLAS activity at CERN
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