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Planned activities of the ATLAS-Deutschland groups in 2027 – 2030: 

1) Completion of the Phase II production, detector installation and 
commissioning

2) Detector operations and maintenance of legacy systems

3) Analyses of Run-3 data and contributions to performance improvements

4) Operation of the WLCG infrastructure



Long term LHC schedule 
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Longer term LHC schedule
Update September 2024:

Short YETS 25/26
Extend Run 3 to end June 2026
Start LHC LS3 July 2026
Start final Hardware Commissioning January 2030
First beam June 2030
LS3 - beam to beam: 3 years 11 months, 47 months

Accelerator Complex to 2041 (last update June 24)

HL-LHC performance
Canonical lumosity plots to 2041 here

Run 3
Integrated luminosity targets

More details at LHC Performance Workshop 2022
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Next BMFTR ErUM funding period

* Start of final hardware commissioning: January 2030
§ First beam: June 2030

*
§



Contributions to Phase II Upgrade Projects
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Upgrade Project Involved Groups Contributions

Inner Tracker 
Pixel

Bonn, TU und FH 
Dortmund, Göttingen, FH 
Köln, MPP München, 
Siegen, Wuppertal

Front-end wafer and flex testing; module production, 
loading and integration; local supports, DCS chip, 
interlock system, type-1 cable testing, DAQ firmware, 
online software, CO2 cooling.

Inner Tracker 
Strips

HU Berlin, DESY (HH, 
Zeuthen), TU Dortmund, 
Freiburg 

Module production, petal production and loading, endcap 
hybrids and power-boards, endcap petal integration. 

Liquid Argon 
Calorimeter (LAr), 
HGTD

LAr: TU Dresden, Mainz, 
MPP München. 
HGTD: Gießen, Mainz

LAr Signal Processors, firmware. HEC low-voltage 
system; purity FE board. HGTD module assembly and 
loading, low-voltage system. 

Muon System Bonn, LMU München, 
MPP München, Würzburg

MDT on-detector ASIC and electronic cards. BIS sMDT
chambers, RPC mechanics, triplet assembly. BOM/BOR 
RPC gas gaps. MDT TDC ASIC. HV system.

Tile Calorimeter Heidelberg (KIP) Tile calorimeter pre-processor.

Trigger and Data 
Acquisition

Heidelberg, Mainz, MPP 
München

Forward L1 trigger (fFEX), firmware on Global Trigger, 
tracking firmware/software for Event Filter. L0 MDT trigger 
processors.

Muon highlights and concerns
• MDT electronics schedule stabilized

• CSM PRR passed – first production batch by end of 2025
• TGC chamber production progressing on schedule
• RPC electronics has apparent low contingency 

• But FDR of the FE boards, serial cable, and full singlet readout 
(including full readout chain with the RPC BI DCT prototype) 
now passed

•  Attention is more on RPC chambers despite higher float
• Technical concern: drifting current seen in initial production

• Power system: new grounding scheme for HV requested
• Installation headroom make this reduced contingency less 

concerning 
4

BI DCT    
test setup

17.10.25 ATLAS Week

5.3 RPC and FE electronics: production status

8

• Already produced ~200 BIL gas volumes and ~150 BIS gas volumes over a total of 918 gas volumes (~38% of the total production) 

• Read-out strip panel production completed (not for BOR/BOM)  

• Singlet production ongoing: 76 singlets for Large sectors + 18 singlets for Small sectors have been assembled so far


• Front-End electronics: ASICs fully produced, pre-production of 500 BIS FE boards done


• Shipment to CERN ongoing, then tests and PRR 

• Aiming at BIS Module 0 in coming 1-2 months → singlet and chamber PRR expected in Q1 2026

RPC Front End electronics test Cosmic ray standRPC singlets
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ITk Pixel highlights and concerns 
• Hybridisation plan clarified and vendors qualified
• ~1000 V2 production modules assembled
• All clusters in production but rate is limited at the 

moment by availability of components 
• Yield ~80% for modules not affected by Core Column issue

• The rate of occurrence of CC appears to be correlated with the bump 
deposition vendor
• Highest volume hybridisation vendor is considering changing

• Long term stability is still being studied
• We could deploy CC-affected modules in detector if they

do not deteriorate

• First maximum length serial powering chain with V2 
quad modules in operation

17.10.25 ATLAS Week 7

• Plans for the next funding period (7/27-6/30):
• LAr: 

• completion of series production and QA/QC of LAr Signal Processors (LASP) (until Q2/28)
• installation of off-detector electronics infrastructure and commissioning with front-end (until 

Q2/29)
• commissioning of off-detector electronics with trigger system (until Q2/30)
• production firmware development and commissioning (until Q2/30)

• HGTD:
• module assembly and loading for second half of the detector in Mainz (until Q1/28)
• detector assembly and installation, including low-voltage system (until  Q4/28)
• detector commissioning (until Q2/30)

• All LAr and HGTD activities and schedules are fully integrated in the upgrade work of the 
international sub-detector communities and of ATLAS in general

• LAr and HGTD schedules are currently on track
• (If a detailed schedule is requested, we suggest to give an overview of LS3 for all projects)

• German Groups: Dresden (LAr), MPP (LAr), Mainz (HGTD), Gießen (HGTD)
• leading coordination roles, e.g. LAr off-detector electronics coordinator, LASP firmware 

technical management, HGTD detector unit loading and testing coordinator, ...
• visible responsibilities for hardware, firmware and software, including production, assembly, 

testing, installation, and commissioning, e.g. LASP QA/QC, integration and commissioning, 
critical LASP firmware components, 10% of HGTD module assembly and loading, 42% of 
HGTD flex-tail cables, HGTD stage-1 low-voltage power supplies, ...

Liquid-Argon Calorimeter and High Granularity Timing Detector (HGTD)

Mainz: HGTD 
module assembly

LASP testboard



ITk Pixel
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§ Institutes: Bonn, TU and FH Dortmund, Göttingen, FH Köln, MPP München, 
Siegen, Wuppertal

§ University groups contribute to Pixel Outer Barrel

§ Finish production at institutes:

- Module production until Q4/2027. Cell loading until Q1/2028. 

- Cell integration in Bonn until Q2/2028.

§ Risks: Front-end chips damaged in dicing step for 2 of 3 vendors (mitigation 
steps taken), quality and schedule of type-1 cables 

§ Contribute to Outer Barrel integration and installation at CERN
(Peak effort in 2027 and 2028)

- Responsibilities: DCS, DAQ, configuration data base and 
calibration software, interlock.
Activities: software, firmware, QC shifts 

§ ITk Commissioning Q3/2029 – Q3/2030

Integrated half-ring (Bonn)

OB module production and QC 
(Bonn, Göttingen, Siegen)



ITk Strips
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§ Institutes: HU Berlin, DESY, TU Dortmund, Freiburg

§ Module production and petal loading will continue until Q2/2028.

§ Petal integration at DESY HH in one complete endcap. Runs until Q3/2028 
with personnel from universities.

§ Installation at CERN will start in Q4/2028. Significant personnel from 
universities needed. Commissioning until 2030.

§ Visible impact: Sole responsibility for endcap hybrids and EC power-
boards, and integration of one endcap.

§ Main risk: Further delay due to radiation damage of DC-DC converters 
(bPOL12V). Evaluation of issue is ongoing. Mitigation strategies of 
production schedule and operation mode of converters are ongoing.   



Liquid-Argon Calorimeter (LAr)
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§ Institutes: Dresden, Mainz, MPP München

§ Completion of series production and QA/QC of LAr Signal Processors (LASP) 
until Q2/28

§ Installation of off-detector electronics infrastructure and commissioning with 
front-end until Q2/29

§ Commissioning of off-detector electronics with trigger system until Q2/30

§ Production-firmware development and commissioning until Q2/30

§ Coordination roles: LAr Upgrade Project Co-Leader, LAr off-detector 
electronics coordinator, LASP firmware technical management LASP test-board



High Granularity Timing Detector (HGTD)
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§ Institutes: Gießen, Mainz

§ Module assembly and loading for second half of the detector in Mainz 
until Q1/28 (10% of HGTD)

§ Detector assembly and installation, including low-voltage system until  
Q4/28

§ Detector commissioning until Q2/30

§ Coordination roles: HGTD detector unit loading and testing coordinator

HGTD module assembly at Mainz



Muon Spectrometer (MS)

ATLAS - Phase II Completion and Restart 8

§ Institutes: Bonn, LMU München, MPP München, Würzburg

§ Replacement of on-detector electronic cards (20,000 pieces) and 
commissioning of readout on muon detector modules (1200) in full 
MS.

§ New HV system

§ BMFTR (financial) share on the Phase-2 muon upgrade: 27.4%

§ Installation: 07/2026 – 12/2029

Muon highlights and concerns
• MDT electronics schedule stabilized

• CSM PRR passed – first production batch by end of 2025
• TGC chamber production progressing on schedule
• RPC electronics has apparent low contingency 

• But FDR of the FE boards, serial cable, and full singlet readout 
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§ Commissioning: 07/2029 – 03/2030

§ Significant person power needed to finish installation on schedule during LS3. Access not possible 
at a later stage.

§ NSW Micro-Megas detectors require person power during LS3 for maintaining detectors 
operational.



Tile Calorimeter TDAQ interface 
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§ Institutes: Heidelberg (KIP)

§ The Tile Calorimeter Trigger and Data Acquisition Interface (TDAQi) is an 
essential part of the new Phase-II TileCal PreProcessor.

§ Production of 40 TDAQi until Q3 2026, on schedule, no delays expected

§ Integration until Q3 2027

§ Commissioning, including connectivity validation to TDAQ, as well as DCS & 
monitoring (2027 – 2029)

§ Run 4 startup operations and optimizations in 2030

TDAQi v3.5 pre-production 



Trigger & Data Acquisition (TDAQ)
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fFEX Prototype in Mainz

§ Institutes: Heidelberg, Mainz, MPP München

§ New forward L1 trigger (fFEX), firmware on Global Trigger (Mainz)

o Significant person power needed for firmware completion, 
integration and commissioning during LS3 and startup

o Main risk: Availability of 25 Gb optical modules (vendor 
problems, affects both ATLAS & CMS). A vendor change would 
require PCB redesign!

o Additional Core resources needed at moderate level.

§ Tracking firmware/software for Event Filter; L0Calo/Global algorithms calibration (Heidelberg)

o Technology decision (CPU-only, CPU+GPU or CPU+FPGA) early 2026

o Installation of processing units from Q1/2028 to Q2/2029

o Person power needed for firmware/software development and commissioning

o Coordination roles: Firmware coordinator of the Event Filter Tracking Group



Run 3 of the LHC: A big success
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§ Record luminosity!

§ Goal of integrated luminosity 
for 2025  (> 120 fb-1) 
exceeded!

§ Luminosity levelling:
- 𝛽∗
- Separation
- Crossing angle

§ High availability: 
56% of the time in stable 
beams.

§ High data taking efficiency!



Involvement in data analysis
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§ The German ATLAS groups 
are involved in a broad 
range of physics analysis.

Standard model Top quark (Di)-Higgs HMBS Heavy Ion Exotics

HU Berlin ↭ ↭ ↭ ↭
Bonn ↭ ↭ ↭ ↭ ↭ ↭
DESY ↭ ↭ ↭ ↭ ↭
TU Dortmund ↭ ↭ ↭
Dresden ↭ ↭ ↭ ↭
Freiburg ↭ ↭
Gießen ↭
Göttingen ↭ ↭ ↭ ↭
Heidelberg ↭ ↭ ↭ ↭
Mainz ↭ ↭ ↭ ↭ ↭
LMU München ↭
TU München ↭ ↭
MPP München ↭ ↭ ↭ ↭ ↭
Siegen ↭ ↭
Wuppertal ↭ ↭ ↭
Würzburg ↭ ↭ ↭

Table 1: Areas with significant involvement of German groups in data analysis.

and Run-2 data, for example, on QCD studies, the precise measurement of W and Z pro-
duction including precision extraction of the W boson mass and strong coupling constant, and
investigations of di- and tri-boson final states.

- Top-quark physics: The German groups play a central role in the ATLAS data analysis in the
area of top-quark physics; the activities of the research group include, for example, contributions
to the measurement of the cross sections for the pair production of top quarks, the single
production of top quarks, the associated production of single- or double-top quarks with other
particles (e.g. tZ, tω, tt̄ω, tWZ, tt̄W , tt̄Z, tt̄ + b-jets, tt̄ + c-jets productions), and for the
simultaneous production of more than two top-quarks. In addition, scientists at the German
ATLAS institutes are responsible for measurements of the W boson polarisation, rapidity and
energy asymmetries, and top-quark-antiquark spin correlations in tt̄ events, the top-quark mass
and width and the relevant CKM coupling parameters (e.g Vtb). The tt̄ events and single-
top-quark events are also investigated for flavour-changing neutral current and lepton-flavour
conserving or violating couplings.

- Higgs-Physics: In Higgs physics, work is being done in Germany on analyses for the precise
determination of the Higgs properties such as production mechanisms, effective cross sections,
coupling strengths as well as CP (charge-parity) properties. The German groups are working on
all important decay channels: H → ωω, H → ZZ

→ → 4ε, H → WW
→ → εϑεϑ, H → ϖϖ and H →

bb̄; Events in which the Higgs is produced either singly or in association with jets, vector bosons,
or top quarks are investigated. The German groups cover this area very comprehensively and
contribute significantly to a detailed understanding of the Nature of the Higgs particle and its
role in electroweak symmetry breaking. German groups also have leading roles in the search
for dark matter decays of the Higgs boson, signs of Higgs boson pair production, lepton-flavour
violation, or new heavy Higgs bosons.

- Search for Supersymmetry: The main focus of German activities in this area is on searches
for the production of SUSY partner particles via the electroweak interaction, which includes

8
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§ The German ATLAS groups plan to perform high-profile measurements and searches based on the 
Run 3 data set. A few highlights of the analysis program are indicated below (plots from previous 
analyses):
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Reconstruction, calibration and performance
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§ The German ATLAS groups contribute to many aspects of object reconstruction, calibration and
performance topics.

§ Their work led to 
impressing 
improvements in 
the past years.

Jets &
Electrons missing Flavour Simulation Generators Grid data
& photons transverse tagging & software & modelling processingMuons Taus

energy

Luminosity

HU Berlin ↭ ↭ ↭
Bonn ↭ ↭ ↭ ↭
TU Dortmund ↭ ↭ ↭
DESY ↭ ↭ ↭ ↭ ↭ ↭ ↭
Dresden ↭ ↭ ↭ ↭
Freiburg ↭ ↭ ↭ ↭
Gießen ↭ ↭ ↭
Göttingen ↭ ↭ ↭ ↭ ↭ ↭
Heidelberg ↭
Mainz

LMU München ↭ ↭
TU München ↭ ↭ ↭
MPP München ↭ ↭ ↭ ↭ ↭ ↭
Siegen ↭ ↭ ↭ ↭ ↭
Wuppertal ↭ ↭ ↭ ↭
Würzburg

Table 2: Commitments of German ATLAS institutes in different Combined Performance areas.

generator - a NLO matrix-element generator for pp → bb̄ω
+
ω
→↑
εε̄

→ final states implemented in the
Powheg-Box can be utilised. During the current funding period, this generator was implemented, in-
terfaced with the Pythia8 shower generator and the modelling studied by German institutes (Freiburg,
DESY, München) [138]. However, at the moment only dilepton final states can be simulated with
this setup, therefore also the different DR and DS models implemented in the Powheg-Box and
MG5_aMC@NLO were studied by the Wuppertal group and the results lead to an effective reduction
of the uncertainty based on these variations by a factor of 2. This is especially important for searches
looking into these off-shell regions of the top quark.

Another major background to several key measurements like tt̄H and tt̄tt̄ measurements is the top-
quark-pair-production in association with a bottom-quark pair (tt̄bb̄) [139]. The DESY group worked
on the state-of-the art generation of this process at next-to-leading order in QCD for the tt̄bb̄ matrix-
element using the four-flavour scheme. In the study, the parameters of the POWHEG+Pythia8 sam-
ples were optimised and the results were compared to predictions from POWHEG+HERWIG7 and
Sherpa. Using the obtained results a better agreement with measured data could be achieved and a
more complete set of systematic uncertainties could be defined. Finally the top-quark-pair-production
in association with a W boson was studied in the context of the combination of the full Run-2 tt̄H

combination by the DESY and Freiburg group [140]. Here the understanding of the treatment of the
associated theory uncertainties were studied.

In the context of the LHCtopWG meeting, an effort was lead by the Wuppertal group to define com-
mon settings between ATLAS and CMS for a tt̄ sample produced with Powheg+Pythia8 [142]. This
was not only an exercise to show each experiment’s ability to reproduce identical samples but the
sample produced with these common settings have to be added to all unfolded tt̄ distributions to
ease comparisons between ATLAS and CMS results.

The Wuppertal group is responsible for the physics validation of all MC generator software in ATLAS.
The group maintains the validation framework (JEM / PAVER) based on a server / client architecture.

29
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Advancements in reconstruction performance
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§ General theme: The progressing application of more advanced machine-learning tools leads to 
striking improvements in reconstruction, identification and calibration of detected objects.

§ The ATLAS-D groups plan to pursue various projects aiming for further improvements. 

Transformer-based jet-flavour tagging

FTAG-2025-01

Large-R-jet tagging
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Continued operation of the WLCG
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Effective and successful operation of the 
ATLAS DE cloud by teams from DESY HH, 
Freiburg, Göttingen, München, Wuppertal

July-Sept 2025:   Wall clock time DE: 

GridKa       :  20.12%
DESY/MPI :  26.74%
DE Unis     : 53.13%

DE
CERN

US

§ Transition from Tier-2 centres at universities to 
Helmholtz Centres (DESY, KIT) / MPP (storage) and 
NHR centres (CPU) started successfully. 

- Will be finished in 2029.

§ Person power requirements will remain at least at the 
present level.

- Further development needed to establish smooth 
operation at NHR centres. Challenges:
user analysis jobs are diverse and some 
demanding in resources, network connections 
NHR-Helmholtz centres, caching solutions

- Support job submission at NHR centres

- Continue operations at university-based Tier-2 
centres until 2029



Conclusions
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§ In the next funding period (2027 – 2030) the groups of ATLAS-Deutschland consortium plan major contributions 
to ATLAS in the following areas: 

1) Completion of the Phase II production, detector installation and commissioning 

2) Detector operations and maintenance of legacy systems

3) Analyses of Run-3 data (> 300 fb-1) and contributions to performance improvements

4) WLCG infrastructure operation

§ Federal funding is required since the institute resources are not sufficient to fulfil the commitments of the 
German groups in all four areas.

§ The funds are urgently needed (“Dringlichkeit”) to finish the required tasks in a proper time frame defined by the 
CERN schedule.


