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Outline

• 2026 pp run

• 2026 Pb run so far

• Limitations, major faults, and a curiosity

• Outlook for the rest of the year
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2026 LHC schedule

• Highly compressed startup

• Only 10.7 weeks beam-to-beam

• About 7 operation days lost

• COLL & Compressor exchange
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LS3 start

▪ AWAKE: 02.06.2025

▪ ISOLDE: 08.12.2025

▪ LHC: 29.06.2026

▪ Injectors: 31.08.2026

▪ L3: 30.11.2026

Inj. Operation restart

▪ L4 : May 2028

▪ PSB : May 2028

▪ PS : July 2028 (*)

▪ SPS : April/May 2029 (*)

(*) To be optimised

LHC restart

▪ 1st sectors cooldown : Early 2029

▪ Final HW Com (P1&5) : January 2030

▪ Caverns closure : Mid May 2030

▪ Beam vac valves op : End May 2030

Long Shutdown 3 is coming
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Accelerator complex availability in pp run

LHC availability
• Availability is THE key factor for accelerator 

performance

• Accelerator Fault Tracking (AFT) systems allows 

for analysis and cataloguing of down time

[ISOLDE already in Long Shutdown 3]

Machine Availability

Linac4 99%

PSB 98.7%

PS 96.1%

SPS 95%
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2026 LHC commissioning

• Beam commissioning completed within the 

foreseen time

• No operation problems found (limited 

configuration changes were beneficial)

• All systems tested and configuration validated

• First STABLE BEAMS (with 4 bunches) 

declared on March 7th

• Start of physics production with 1200 

bunches on Friday March 13th, about a week 

ahead of schedule

• Intensity ramp-up finished by March 17th

• Bunch intensity at the Run3 operational goal

(1.8e11 ppb), before the low-µ
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2026 LHC configuration

The baseline configuration for 2026 is (almost) 

unchanged wrt 2025:

• 10 minutes gain /cycle by compressing the entire β* squeeze 

into the ramp

• Extension of β* levelling from 60/18 cm to 50/15 cm (HL-LHC 

β* value)

• Intensity per bunch pushed to 1.8e11 ppb – limited by the heat 

load to the cryogenic system (e-clouds!)

2024

2026

2025

min b*: 30/30 cm

min b*: 60/18 cm

min b*: 50/15 cm

Early 
start

Lower 
β*
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Levelling

Xing angle𝛽∗(size at IP) Separation

Baseline



9
LHCC OPEN Session - 01.06.2026

LHC exceeding expectations

• Luminosity for CMS/ATLAS reflects the 3 

weeks of low-pile-up run for high precision 

standard model physics

• Very long fills are beneficial for LHCb

ATLAS / CMS
target = 28 fb-1 LHCb

target = 4.5 fb-1

ALICE
target = 18 pb-1
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LHC performance

>0.5 ab-1

~50% of which 

delivered in the 

last 2 years
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LHC pp production
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Low-mu run

• The low-mu run was very successful, both for the 

machine and experiments
• Operating at 1.55e11 p/b compromise for heating/stability

• The targets set for the experiments were all surpassed

Very long productive fills 
(LHCb levelling for ~ 50h at nominal rate!)

Availability
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1.2 TeV run

• LHCb request mainly for antiproton 

production studies with SMOG

• collisions at ~47.5 GeV

• Challenging configuration due to 

unusually low energy
• Learning opportunity for various 

machine physics aspects (Beam-

Beam, magnetic decay,  e-cloud…)

• Setup in record time

• pp collisions at energy of 2.4 TeV
~2 days
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• Limitations, major faults, and a curiosity

• Outlook for the rest of the year
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Strategy for 2026 Pb run

• 2024-2025 ion runs were overall a great success
• → Stay very close to the 2025 machine configuration and don’t change much

• Identical optics to 2025: β* = 0.5 m at IP1/2/5, β* = 1 m at IP8

• Implement only minor changes that are considered risk-free

• Try to mitigate background issues at ALICE and LHCb: change of IR8 dispersion correction

• Crossing angles slightly reduced, based on 2025 beam-beam MD and simulations

Recent decision to 

ONLY run with 

negative polarity
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Pb run (so far)

• 86.2% availability in Physics

• Excellent intensity from injectors

• Records in first 1240b-fill

• Highest Pb ion 

bunch intensity: 

2.53×108 Pb/bunch

• Highest stored beam 

energy: 28 MJ 
(previous record 25.7 

MJ in 2025)

*

*

* Recorded
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Pb run (so far)
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Scans successfully completed for all experiments

Last VdM in Run 3!

Pb run (so far)
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Vacuum modules

● Interconnect of beam pipe segments
○ flexible - thermal contraction/expansion and movement

○ well conductive - limit machine impedance

● ”RF fingers" in interconnection modules (PIMs)
○ flexible metal sheet fingers "sliding" over the beam pipe

○ welded on one end, tightened on the other with a spring

● Thermal run-away or non-conform vacuum 

interconnection modules 
○ Improper contact → increased heating

○ → "burns" the spring → worse contact

○ Failures in 2023 and 2025

■ concerned modules exchanged

○ Problematic modules still in the machine:

■ TCLD collimators next to IP2

■ elliptic modules (common chamber) in IP1 and IP5
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Edge Welded Bellow in COLLIMATORS

● Edge Welded Bellows are used in COLLIMATORS to 

connect vacuum vessel with mechanical tables
• Developed for axial displacements, 

transversal movement in collimator assembly

● Three vacuum leaks in Run3
• TCTPV.4L8.B1 (2022) – exchanged

• TCLIB.6L8.B2 & TCSG.A6R7.B2 (2025) - "non-critical" collimators, blocked 

open & varnished

• TCTPV.4R2.B2 (2026) – exchanged

● Lifetime issue after < 6000 cycles

• Implemented strategy to reduce movements: limited stroke during 

operation

● Task Force across ATS for risk assessment; spares management; mitigation 

strategies; intervention optimization; leak intervention procedures
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P18 cold compressor exchange

• All the warm screw compressors of LHC cryogenics 

exceeded the 40'000 hours of runtime - the 

manufacturer runtime limit for the major overhaul 

performed at each LS

• Consequence of Run3 extension

• One compressor at P18 started to show signs of a 

bearing degradation

• Decision to plan the compressor exchange at the TS1 

(end of May)

• Unfortunately, the degradation accelerated

• Compressor replaced on Monday 13.04 to avoid a 

failure that could cause a very long downtime of LHC
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End of the pp run in Run3

• Around 50h before the end of pp run of Run3, beams 

were dumped on communication lost with cryo 

equipments, revealing important water leaks on 

water-cooled cables both in the service gallery and on 

the tunnel side

• → Cryogenic, Power converters, Powering 

protection system and IT racks were involved

• The leaks were quickly fixed!

• Restoring beam condition required drying (air blowers 

installed) and additional repairs of damaged cards

• → Beams back on Tuesday morning, marking a 

premature and abrupt end of the pp run in Run3
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LHC as a seismometer

Earthquake in Miyako, Japan 

(M 7.4) at ~09:53 am on 

Monday 20th April

With a propagation speed of ~3-5 

km/s for the seismic waves, it reached 

Geneva (~10000 km away on shortest 

path) about 40-50min later...
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High-intensity test

• HL-LHC (Run 4) foresees to operate at 2.3e11 ppb

• Limitations encountered in Run 4 may cause downtime and cost performance (-25% integrated 

luminosity for 1.8e11 ppb) ➔ LS3 provides a unique opportunity to address them

• Probe heating on equipment (non-conform vacuum interconnection modules, kickers, LHCb VeLo,…) 

→ depends on bunch intensity

• Probe the unknown…

• Two weeks of high-intensity test scheduled at the end of Run3

• Test limited by e-cloud heat-load (before beam screen coating)

• Operate with HL-LHC like beams at 3 TeV

• similar impedance heating behaviour as top energy in Run 4

• Stage approach to maximise probing while limiting risks
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High Intensity test (part 1)

• Smooth injection of 5x48b @ 2.3e11

ppb with good steering

• Invaluable exercise preparation for 

June

• cycle and operational details
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HL-LHC reliability run in the injectors

Performing a reliability run in the injectors is vital to

• Move from peak to operational performance

• Quantify time needed for filling the HL-LHC

• Identify remaining issues and implement mitigations

• Validate tools

• Initially, following an LHC fill → 1 fill/day

• Now 1 fill per shift (3/day), mostly independent of LHC 

filling

• Many fills performed so far with increasing efficiency

• RF cavities are at present the most difficult part to handle

• Consolidation planned for LS3
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Quench test

• Trigger quench in all magnets (dipoles+quadrupoles) with possible diodes non-

conformity

• The presence of a sufficiently large venting hole (required to release the pressure caused by helium 

evaporation inside the diode) in 38 diodes of magnets installed after LHC start-up is not confirmed 

→ Baseline inspect/repair all of them

• Repair those that show non-conformity during the test

• Check impact of radiation on Inner Triplet correctors

• Power all circuits to their nominal current

• not done since post-LS2 powering campaign

• Check degradation wrt previous performance and P1/P5 vs P2/P8 (lower radiation levels)

• Ensure proper spare for HL-LHC (one of the 4 triplets assemblies removed from P1/P5)
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Conclusions

• 2026 pp run was very successful
• Almost un-modified configuration was key for quick re-start

• Excellent availability of the entire complex

• LHC efficiently operated at Run3 bunch intensity goal (1.8e11 ppb)

• All target overpassed

• 2026 Pb run is going well
• Fast commissioning, thanks to limited changes in machine configuration

• Run3 is approaching the end
• Important to probe limitations for HL-LHC (heating & quench test)

• LS3 will give a unique opportunity to address them

• Very busy 47 months of LS3

Thanks for your attention


