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CERN: the LHC Point 4 
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CERN: the LHC Point 4. 
The PX46 access shaft 
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143 m depth



Vibrations and seismic noise
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RMS power spectral density (time block 64s, averaged over the worst day)

✓ Measured values within acceptable limits
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EM noise
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Power spectral density low-frequency magnetic field measurement

✓ Measured values within acceptable limits



From feasibility study to implementation study
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https://cds.cern.ch/record/2851946 https://cds.cern.ch/record/2940120

https://cds.cern.ch/record/2851946
https://cds.cern.ch/record/2940120


• We had identified the PX46 LHC access shaft as potential location for an O(100m) AI

• Environmental conditions well adapted for an AI, all needed utilities already available on-site

• A physical separation of PX46 from the LHC would allow access 24h/25 - 365d/year to 
an AI experiment even during LHC operations

• LHC environment does not have a significant impact on safety, provided some measures are taken: 

radiation shielding wall, appropriate escape routes, access control system.

• We have refined the study to precisely define the engineering details, cost and 
technical schedule for performing the necessary works

• Most important, we wanted to verify whether the works fit in the planned schedule of 
the coming Long Shutdown #3 (LS3) of the LHC, foreseen from mid-2026 to mid-2030

Motivation
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View of PX46
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Detailed shielding wall layout - I

Closed door – experiment accessible 
to operators from top (elevator)

Open door – for transport of heavy 
LHC eqipment

22.08.2025 Sergio Calatroni | TVLBAI @ CERN 9



Detailed shielding wall layout - II

Chicane and door to the UX45 cavern 2D schematic view
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Radiation levels in case of beam loss
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Area 

classification 
Dose limit 

Ambient dose equivalent rate 
Specific 

airborne 

radioactivity 

Specific surface 

contamination 

Access, 

Personnel 

categories 

Monitoring, 

Personal dosimetry At permant 

workplaces 

In low-occupancy 

areas 

Non-designated 

Area 
1 mSv / y < 0.5 μSv h-1 < 2.5 μSv h-1 0.05 CA - 

no restriction, 

all 

passive or active, 

not required 

Supervised 

Radiation Area 
6 mSv / y < 3 μSv h-1 < 15 μSv h-1 < 0.1 CA  

supervised, 

radiation 

workers and 

VCT 

passive or active, 

personal dosimeter 

C
o
n
tr

o
ll
e
d
 R

a
d
ia

ti
o
n
 A

re
a
 

Simple 

Controlled 

Radiation Area 

20 mSv / y 

< 10 μSv h-1 < 50 μSv h-1 < 0.1 CA  

controlled, 

radiation 

workers 

active, 

personal dosimeter 

Limited Stay 

Area 
 < 2 mSv h-1 <100 CA < 4000 CS 

active, 

personal dosimeter 

and operational  

dosimeter 

High Radiation 

Area 
 <100 mSv h-1 < 1000 CA < 40000 CS 

Prohibited Area  > 100 mSv h-1 > 1000 CA > 40000 CS 

 

Local background dose ~0.5 mSv/y 



Elevator platform
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Opening on the top

Open top lid and crane View inside the shaft
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Access from top

22.08.2025 Sergio Calatroni | TVLBAI @ CERN 14

Crane for hoisting 

AI components

“Ventilation room” to 

maintain overpressure 

inside the shaft

Access via simple 

airlock with badge 

reader 



• Class 4: low margin from -15% to -30%; high margin from +20% to +50% (from DOE G 
413.3-21A, Cost Estimating Guide)

• Lower than for initial Class 5 estimate (1.5 MCHF), however non-essential ancillaries 
(chilling water production and distribution system and electrical and service cabling 
for the experiment) no longer included

Revised “Class 4” cost estimates
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https://www.directives.doe.gov/directives-documents/400-series/0413.3-EGuide-21A


The LS3: works to improve x10 the LHC luminosity
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Planning: fitting into the LS3 schedule
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• No showstoppers for the separation of PX46 shaft from the LHC environment

• All constraints stemming from the LHC environment duly considered in the engineering design

• Budget revised (Class4) ready for project proposal to relevant CERN bodies

• Construction planning fits into LS3 schedule

• New technical report published: CERN-PBC Report-2025-004

• Next step: Letter of Intent (LoI) to the LHC experiments Committee (LHCC)

• The LHCC sends recommendations to the CERN Research Board, who takes decisions 
on them. Once approved, the proposals become part of the CERN official programme.

• This activity will then exit the scope of our Physics Beyond Colliders programme

Conclusions and perspectives
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https://cds.cern.ch/record/2940120
https://committees.web.cern.ch/lhcc
https://committees.web.cern.ch/rb


• CERN is known for the “big science” and very large-scale experiments

• However, many small experiments exist (talk on Alpha at the Antimatter Factory 
yesterday – many more like that)

• Many experiments have rather small communities

• CERN is organized to cater the needs of both the large experiments and of the small 
ones

• In fact, it strives to preserve the diversity of its experimental programme that the 
smaller communities bring in

• Scope of the experiment must fit CERN mission: physics goals of the AI certainly do!

A personal note
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