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Overview

• Regulatory landscape of Radiation Protection at CERN
• Mandate and responsibilities of the Radiation Protection Group
• RPE scheme for experiments / RSSO scheme
• General principles of Radiation Protection and their 

implementation at CERN
• Radiation monitoring at CERN
• CERN Radiation Protection Objectives for LS2 and 1 example
• Radiation protection studies for future projects
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Mission of CERN

The research performed at CERN helps to uncover what 
the universe is made of and how it works.

Research. Innovation. Collaboration. Inspiration. Education.

CERN
• provides a unique range of particle accelerator facilities that enable research at the forefront of human 

knowledge,
• performs world-class research in fundamental physics,
• unites people from all over the world to push the frontiers of science and technology, for the benefit of all,
• has been established in 1954 and has become a prime example of international collaboration.
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CERN’s International Status

• CERN is an intergovernmental Organization subject not to national but international law.

• CERN’s status has been recognized by its host states, France and Switzerland, through the seat
agreement with Switzerland and the status agreement with France and by the other member states in
a Protocol on privileges and immunities.

• Right to establish rules as necessary for the proper functioning of the Organization: CERN Staff Rules
and Regulations and the CERN Safety Rules.

• CERN must ensure safety and security of its host states and the proper administration of justice.

Close collaboration with host states Switzerland and France in matters of Radiation Protection 
and Radiation Safety 
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CERN’s Radiation Protection Rules

ICRP IAEA
EU CH FR

CERN agrees to follow best practices in matters of radiation protection and radiation safety taking into
account the legislation of its host states, as well European and international standards.
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The Tripartite Agreement

Signed in 2010, the tripartite agreement on Radiation 
Protection and Radiation Safety between CERN and its 
host states (the "Tripartite Agreement“*) provides a legal 
framework to discuss CERN wide radiation safety and 
radiation protection issues in a transparent and 
collaborative way with the host states authorities, ASN 
(F) and OFSP (CH). 

Matters covered:
Radioactive Waste
Transport of radioactive materials
Incident declaration
Export/import and handling of radioactive materials
Dosimetry
Environmental monitoring

• Environmental subjects are discussed in the « Comite Tripartite de l‘environnement (CTE) »
Rescue service subjects are covered by the « accord tripartite portant sur l'assistance mutuelle des secours » 
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The Tripartite Agreement
The implementation of best practices and standards in Radiation Protection and Radiation Safety at CERN are 
discussed between the three parties in the framework of the Tripartite Agreement. 

In the framework of the tripartite agreement CERN submits to ASN and OFSP for “homologation”:
Radiation Protection Rules, Radioactive Waste Study, Emergency Plan, Safety Files for new installations

Commissaire et
Directeur adjoint
ASN

Chef de la Division radioprotection

Director of Accelerators, 
Head of HSE Unit, RP Group 
Leader, Department leaders

Plenary Meetings
Strategic discussions and decisions in the framework of the 
Tripartite Agreement

Joint Visits 
Verification that CERN complies with host states, EU and 
international standards in matters of Radiation Protection 
and Radiation Safety

Working Groups
Discussion of specific subjects and preparation of plenary 
meetings
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Radiation Protection – Radiation Safety

Radiation Protection
• Responsibility of the Radiation Protection Group (HSE-RP)
• The duties of CERN’s Radiation Protection Group include operational radiation protection which 

comprises assessment of radiological risks, classification of work places in radiation zones, 
implementation of control measures, monitoring radiation levels for different radiation areas and 
impact of radiation on the environment, monitoring the implementation of regulations and of specific 
rulings, approval of ALARA plans, control and characterization of radioactive material and waste

Radiation Safety
• Responsibility of every CERN Department owning radiation sources or using radiation sources put at 

its disposition. 
• These Departments are in charge of implementing the requirements laid down in CERN’s Safety rules 

and documents or specified by HSE-RP in order to ensure the safe operation of their existing and 
future installations (accelerators, beams, experiments). The Departments are also in charge of 
training their personnel in matters of Radiation Protection according to the rules specified by HSE-RP.
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Radiation Protection Group

Operational Radiation Protection
• Risk assessments for personnel and public
• Definition of protective measures, authorization of 

operation
• Lead in implementation of ALARA principle
• Studies for projects and upgrades
• R&D for tools and methods, operation of shielding 

benchmark facility

Radioactive Waste Management
• Operation of pre-conditioning and interim storage facility
• Waste disposal towards host states
• Support to departments in radioactive waste minimization 

and treatment

Individual Dosimetry & Calibration
• Monitoring of external and internal doses and reporting (CERN 

dosimetry service carries official accreditation in Switzerland) 
• Operation of calibration facility

Instrumentation
• Development, installation, operation and maintenance of 

radiation monitoring systems

Services
• Inter/intra-site radioactive transport
• Shipping (import/export) of radioactive goods
• Radiological characterization of material and waste, operation 

of analytical laboratory
• Radioactive sources service
• Physics computing support (FLUKA cluster)

Mandate
“The Radiation Protection Group (HSE-RP) of the HSE Unit ensures that personnel on the CERN sites and the public 
are protected from potentially harmful effects of ionizing radiation linked to CERN activities. The HSE-RP Group fulfils its 
mandate in collaboration with the CERN departments owning or operating sources of ionizing radiation and having the 
responsibility for Radiation Safety of these sources.”
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RP Mandate
The Radiation Protection Group is responsible for Radiation Protection at CERN including:
• assessing the hazards of ionizing radiation from CERN installations and their associated risks for personnel and members 

of the public and defines the appropriate protective measures;
• monitoring the implementation and the effectiveness of the protective measures by measuring radiation levels and 

ambient and personal doses;
• leading the implementation of the ALARA principle in the design, operation and decommissioning of CERN’s accelerators 

and experiments;
• authorizing (suspending) the operation of an equipment, installation or activity generating ionizing radiation in case of 

compliance (non-compliance) with CERN’s radiation protection rules;
• developing and maintaining tools, instruments and methods appropriate for the assessment of radiation hazards and risks 

particular to the CERN installations;
• providing expert advice and technical support to departments, to the experimental collaborations and to the CERN 

management in all matters of radiation protection;
• managing the interim storage, treatment and disposal of radioactive waste;
• being in charge of the Organization’s regulatory framework in matters of radiation protection;
• contributing to the implementation of the Tripartite agreement on radiation protection and radiation safety.
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RP Mandate - continued

The Radiation Protection Group specifies, procures, installs and operates on behalf of CERN:

• the radiation monitoring systems for ambient dosimetry;

• an on-call service for assistance in case of urgent interventions;

• the analytical laboratories for operational radiation protection and radioactive waste management;

• the personal dosimetry service to monitor individual doses of radiation workers;

• a radioactive shipping service for the import and export of radioactive material and sources;

• a radioactive sources service for managing and providing radioactive sources;

• the calibration service for radiation protection instruments to ensure the metrological traceability of 

measurements;

• the pre-conditioning facility for radioactive waste and interim storage facility for radioactive waste.
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Key facts related to Radiation Protection
• About 50 km of accelerator infrastructure and over 160 physics experiments, all areas classified as 

Radiation Areas, 50-60 access points
• Radioactive Ion Beam facility (ISOLDE)
• Spallation Source (n-TOF) 
• Several experimental halls for fixed target experiments
• Radioactive laboratories and workshops
• Radioactive Waste Treatment Center and radioactive waste interim storage facility (400 m3

radioactive waste/year, storage of 7’000 m3  radioactive waste)

• Over 10’000 Radiation Workers
• Low radiological risks (more than 90% of annual individual doses are lower than 100 µSv, see below)
• External exposure mostly due to gamma irradiation (handling of activated equipment during shutdown 

periods)
• Most of the accelerator infrastructure is located underground (LHC up to 100m), thus very low external 

exposure during operation
• Absence of radioactive contamination risks in most accelerator and experimental areas
• Radioactive material and waste mostly with very low activation (French radioactive waste classification: 

Très Faible Activité TFA, Faible ou Moyenne Activité FMA)
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Radiation Protection Group
in numbers

Ø 47 CERN staff

Ø 32 fellows, students and associates

Ø 7 temporary labour

and 53 external contractors (RP technicians, 
handling and electronics support)
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Radiation Protection Expert Scheme 

Motivation
• Introduced with start of the LHC since LHC experiments need considerable RP availability and flexibility

• Need for having RP link persons in experiments with both deeper understanding of RP rules and practices 

as well as knowledge of the respective experiment who can contribute to RP tasks

• Scheme defined in EDMS 941627 and agreed on with the host states authorities

Requirements
• University degree or technical training 

• Good knowledge in working with ionizing radiation or in Radiation Areas

• A certificate received after a successful participation in an RPE course given by a body certified by a national authority. The course 

includes information on CERN specific radiation protection aspects (CERN specific risks, CERN’s RP rules and regulations)

• Successful completion of “on-the-job” training - accompanied by RP

• Joint nomination by the Technical Coordinator and HSE-RP

RPE activities in LHC Experiments today
• Activities are limited to Supervised Radiation Areas

• Monitoring of radiation levels

• Lifting of RP veto

• Radiation surveys in experimental area

• Contribution to implementation of ALARA during interventions

• Radiological control of material from areas without activation risk

HSE-RP delegates tasks but not the responsibility  
RPE teams are part of the CERN RP team 

The RPE scheme has proven to be very successful thanks 

to excellent collaboration between RPE and HSE-RP
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Radiation Safety Support Officers Scheme 
Motivation

• Increasing beam intensities and energies lead to increasing radiation levels and hazards
• Members of equipment groups who never worked before in Radiation Areas and/or with 

radioactive material will become Radiation Workers

Scope of work 
Appointed by his Group Leader to support him with a view to the implementation of the CERN Safety 
Objectives in the group in matters of Radiation Safety and to execute any other Radiation Safety 
tasks as may be assigned to him by his Group Leader 

• Proposing and monitoring the implementation of appropriate measures for all other persons 
participating in the activities of the group, to receive information on and comply with the 
CERN Safety Policy, the CERN Safety Rules, the CERN Safety Objectives and best 
practices in matters of Radiation Safety;

• Participation in risk assessments prior to the introduction or modification of Radiation 
Sources by the group as well as in the ALARA process

• Contribution to the establishment and updating of Safety documentation under the 
responsibility of the group in matters of Radiation Safety, as required;

• Participation in risk assessments prior to the introduction or modification of Radiation 
Sources by the group;

Trained in dedicated RSSO training courses
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General Principles of  Radiation Protection 

1. Justification
Any exposure of persons to ionizing radiation has to be justified

2. Limitation
The personal doses have to be kept below the legal limits

3. Optimization
The personal doses and collective doses have to be kept as low as 
reasonably achievable (ALARA)
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Limitation – Safety Code F

Occupationally exposed persons (Radiation Workers)

Not occupationally exposed persons

Environment (Public)

Category A:   20 mSv / yr (*)

Category B:   6 mSv / yr (*)

1 mSv / yr

0.3 mSv / yr

(*) Apprentices and students (age 16-18): 6 mSv/yr
Pregnant women: 1mSv/yr
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Limitation – Area Classification (external exposure)
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Limitation – Area Classification (internal exposure)

Specific airborne 

radioactivity

Specific surface 

contamination

0.05 CA 1 CS

0.1 CA 1 CS

0.1 CA 1 CS

100 CA 4000 CS

1000 CA 40000 CS

> 1000 CA > 40000 CS

Specific surface contamination
1 CS = 1/10

th
of dose limit to skin and/or 0.5 mSv/year for daily 

ingestion of contamination on 10 cm
2

“No contamination”
< 1 CS for identified isotopes

< 1 Bq/cm
2

for non-identified gamma and  beta emitters

< 0.1 Bq/cm
2

for non-identified alpha emitters

Specific airborne radioactivity
1 CA = effective committed dose of 20 mSv for a stay of   

2000 hours/year

CS, CA: Nuclide-specific Guidance values from Swiss 

legislation

11/09/2019 IHEP Seminar, Beijing



23

General Principles of  Radiation Protection 

1. Justification
Any exposure of persons to ionizing radiation has to be justified

2. Limitation
The personal doses have to be kept below the legal limits

3. Optimization
The personal doses and collective doses have to be kept as low as 
reasonably achievable (ALARA)
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Optimization

Publication ICRP 103 (2007)
The Principle of Optimisation of Protection: The likelihood of incurring exposure, the number of people exposed, and the
magnitude of their individual doses should all be kept as low as reasonably achievable, taking into account economic and societal
factors.

The revised Recommendations emphasise the key role of the principle of optimisation. This principle should be applied in the
same manner in all exposure situations. Restrictions are applied to doses to a nominal individual (the Reference Person), namely
dose constraints for planned exposure situations and reference levels for emergency and existing exposure situations.

Directive 2013/59/Euratom
Planned exposure: 

"dose constraint" means a constraint set as a prospective upper bound of individual doses, used to define the 
range of options considered in the process of optimisation for a given radiation source in a planned exposure 
situation;

Emergency / existing exposure: 

"reference level" means in an emergency exposure situation or in an existing exposure situation, the level of 
effective dose or equivalent dose or activity concentration above which it is judged inappropriate to allow exposures to 
occur as a result of that exposure situation, even though it is not a limit that may not be exceeded; 
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Dose Optimization at CERN
In
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Unacceptable risk

Tolerable risk

Dose limit

Dose constraint

ALARA Level

Acceptable risk

20 mSv/yr*

3 mSv/yr

100 µSv/yr

Optimization process

CERN workers

1 mSv/yr 300 µSv/yr

10 µSv/yr 10 µSv/yr

Population

Radiation
Workers

Other
Workers

10 µSv/yr100 µSv/yr

* Apprentices and students (age 16-18): 6 mSv/yr
Pregnant women: 1mSv/yr
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ALARA approach at CERN
A formalized ALARA approach is vital for a successful Radiation Protection of over 10000 Radiation Workers
and is supported and enforced by the CERN management.

Optimization at CERN is consistently implemented from design, operation to dismantling of facilities at various levels depending on the 
radiological risks

Group 1 criteria define the ALARA level

Group 2 criteria are the bases of a radiological risk assessment (including accidents and incident scenarios) by the RSO and HSE-RP 
prior to the final ALARA level classification of the intervention. 

ALARA Committee

Reference: “ALARA Rule applied to interventions at CERN”, EDMS 1751123
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Optimisation approval process for ALARA Levels 1, 2 & 3
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ALARA Committee
Mandatory:

• Chairperson (The Complex Manager or his deputy).
• Scientific secretary 
• Radiation Safety Officer (RSO) of the intervening department.

• Group Leader (or Sub-Detector project leader) responsible for the system or equipment.

• Technical Coordinator (for interventions in an experiment).
• The RP Group Leader.

Optional:

• Department heads.
• equipment experts.
• RPO involved in the DIMR.

• other RSOs/LEXGLIMOSs.

• RP section leaders
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Intervention Management Planning And Coordination Tool
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Used for …
- Work declaration

- Radiography
- Fire permit
- Electric lockout
- Power cut
- Visits declarations

- Intervention approval
- Access authorisation
- Safety assessment
- Safety approval
- Radiation work permit
- Job dosimetry
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Actors and Objectives of the Work and Dose Planning (WDP)

Actors: 
• Requester initiates the WDP (knowledge of location, equipment, required resources

and work to be done)
• RSSO (equipment group) and RSO (department) provide support
• RPO (Radiation Protection Officer) contributes RP relevant information (dose rates, 

level of contamination, experience)
• « Radiation Protection expert » of external company are included, in case contractors

are involved in the work

Objective

• Optimise the work procedures and planning such to reduce exposure and overall
risks
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Follow up of Operational Dosimetry
Doses are automatically recorded and assigned to the job code (IMPACT)
Check of operational doses: daily by RPO
If collective dose exceeds the estimate by 50% or the individual dose exceeds by 30%:
• Work on hold and 

reassessment of situation
• Re-approval required

3411/09/2019 IHEP Seminar, Beijing



11/09/2019 IHEP Seminar, Beijing 35



3611/09/2019 IHEP Seminar, Beijing



Personal Dosimetry

Distribution of personal doses over different dose intervals

The majority of monitored persons at CERN receive a negligible dose

During the last years, only a few persons received doses exceeding 1 mSv
Dosimetry Service accredited 
according to ISO 17025
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Traceability & Buffer zones
• TREC (Traceability of Radioactive Equipment at 

CERN)
• Store measurement records
• Trace the location of all radioactive equipment

• All material from an activation zone is considered 
potentially radioactive and must be controlled by RP.

• Material must be left in a Buffer Zone and a 
measurement request must be registered in the 
TREC system.

• TREC can generate the electronic documents for the 
removal of equipment:

• EDH internal transport
• EDH stocking/destocking
• EDH shipping
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Internal radioactive transport
• Before any internal radioative material transport (intra and intersite) an 

EDH request is obligatory:

• EDH internal transport request

• EDH stocking/destocking request

• Internal Transport submitted to ADR European regulation: 

• On departure and during the transport: Dangerous Good Declaration
(DGD) obligatory

• CERN vehicle obligatory

• Self-Transport authorised only if classified as exempted by the RP 
transport service. If not the transport must be done by internal 
transport services.
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Organization internal radioactive transport
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Radioactive workshops
Maintenance (destructive/non-distructive work) on radioactive equipment
must be performed in dedicated classified workshops
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Radioactive Waste
Tripartite agreement
Elimination through pathways available in France and Switzerland independent of where on the CERN sites the waste was produced.
Fair distribution of waste between the two Host States taking into account quantity, toxicity and total activity of the radioactive waste but also the 
cost effectiveness of the disposal: “Free release” according to Swiss rules accepted by France.

Example of “Free release” of waste towards Switzerland:
LEP Acceleration RF system
421 tons of waste, corresponding to 1800 m3 of space in the 
storage

Example for elimination of radioactive waste (TFA) towards France:

Shredded metallic waste
Magnets
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Sorting and packaging of waste

• New packaging should not go into the 
Radiation Areas.

• All outgoing waste from accelerator and target 
areas that was exposed to beam is potentially 
radioactive.

• CADRA (Acceptance Criteria for Radioactive 
waste): waste must be sorted and packaged 
correctly. Waste management should be 
considered in the work and activity preparation

• The cost for containers must be included in 
the budget for activities or projects.
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Radiation Monitoring

Alarm and interlock 
functions

Ambient dose equivalent (rate) 
measurement

Measurement data 
and event logging

Radioactivity measurement
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Area monitoring and detectors – an overview
Supervision

Detectors

RAMSES MSDA

REMUS

Ionisation chambers

GRAMS

Proportional Counters

CROME Tool monitor

Surface 
contamination

Aerosol 
monitors

Site gate 
monitor

Purpose Ambient dose equivalent rate

Accelerators and experimental areas

Workshops & Sites

Radioactivity

Controllers
Gas monitor

Semi-
conductor

Scintillator

Areas
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Radiation Protection instrumentation

AGM/AMF
CERN/SAPHYMO

IAM/XRM
CERN/SAPHYMO

GRAMS
Berthold Tech 

LB112 + probesSGM
NOVELEC/SAPHYMO

AGM/AMF
CERN

RAMSES MSDA
CERN/SAPHYMO

SWENDI
THERMO
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Gas monitor
Berthold Tech BAI9109

Aerosol monitor
Mirion ABPM 203M

Hand-Foot-Monitor
SEA H.F.K.

Hand-Foot-Monitor
Berthold Tech LB147
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Environmental protection instrumentation

Ventilation monitoring
CERN/SAPHYMO

Stray radiation monitoring
EPIC + ERC (CERN/SAPHYMO)

Aerosol sampler
CERN/SAPHYMO

Aerosol 
monitoring

Canberra iCAM

Reference monitor
GE Reuter-Stokes

Radon monitoring
RADHOME
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Meteorology
Monitoring

Water monitoring station
WMS – CERN SMART

Air quality monitoring

Hydrocarbon detector
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REMUS Functional Architecture

Courtesy A. Ledeul, HSE-SEE
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The CERN Accelerator Complex
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CERN LHC Operation Lifecycle

Five-year cycle: three years of accelerator operation, two years of accelerator shutdown
During operational years: several Technical Stops of few days during the year and a 2-3 months Technical 
Stop at the end of the year
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Long Shutdown 2 (12/2018 – 01/2021)
Currently the main accelerator chain is down for upgrade works:
- New Linac 4 injector
- HL-LHC preparations
- LHC experiments upgrades
- Major maintenance works in in all accelerators
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CERN Radiation Protection Objectives for LS2

1. Objective for personal dose: 3 mSv/12 consecutive months

2. Number of ‘radioactive transports’: < 150/month in average (300/month in YETS)

3. Optimisation of radioactive waste production, better waste sorting at the source

Close (online) monitoring of personal and operational doses as works proceed. Early warning if objective 
is approached. Documented decision to exceed objective in well-justified cases (e.g., experts)
Same objective as in LS1. During LS1 only two persons (experts) received dose exceeding the objective.

Limitation in number of transports by grouping

Achieved by optimizing material choice during design, worksite zoning, integration of radioactive waste 
treatment into work-planning, assistance and enforcement of CADRA 
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Long Shutdown 2 (LS2) – ALARA Level 3 works

Location ALARA Committee 
Date

Intervention Collective dose 
(person mSv)

Max. ind. dose
(mSv)

PS 21 Sep 18 Renovation of PS main magnet units 36 1.3

PSB 31 Oct 18 Dismantling of the PSB injection region and the BI and BT transfer lines 5.9 0.4

PS 02 Nov 18 PS Low Voltage distribution system refurbishment 29 1.1

SPS 09 Nov 18 Fire safety system SPS - BA3, 4, 5 and 6 19 2.0

SPS 22 Nov 18 SPS safety lighting infrastructure installation 14 1.1

AD target 25 Jan 19 AD target area dismantling 8.0 0.9

ISOLDE 11 Jan 19 ISOLDE front end exchange (waived) 17 1.7

SPS 08 Feb 19 SPS dump removal 8.5 1.0

EA target 01 Mar 19 East area target area renovation 5.4 0.6

SPS 08 Mar 19 SPS electrostatic septum magnet exchange 4.4 0.5

nTof target 03 June 19 nTOF target removal 9.9 1.0

SPS Fire safety system SPS - BA1 and BA2

BDF target Beam Dump Facility test target removal

AD target AD target area installation

NA extraction TSCS collimator replacement

SPS BA1/BA2 cabling

The ALARA committee consists of the following members or their deputies:
• Chairperson: Director of Accelerators
• Scientific Secretary
• Radiation Safety Officer of the owner/creator of the DIMR
• Group Leader responsible for the system or equipment
• Technical Coordinator (for interventions in an experiment)
• RP Group Leader
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Injection

Sector 1L1

Extraction and transfer

300 µSv/h
85 µSv/h2.7 mSv/h

Dismantling of injection / extraction area 

Long Shutdown 2 (LS2) – PS Booster
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Long Shutdown 2 (LS2) – PS Booster
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Collective dose 
estimated

(person.mSv)

Collective dose
achieved

(person.mSv)

Max. individual 
dose estimated

(µSv)

Max. individual 
dose achieved

(µSv)

(1) 3.1 3.2 400 412

(2) 1.5 1.25 252 142

(3) 1.3 1.0 137 96

Total 5.9 5.4

Max 400 412

Injection (2)

Sector 1L1 (1)

Extraction and transfer (3)

Long Shutdown 2 (LS2) – PS Booster

Completion of work within planned doses thanks to 
detailed preparation and close monitoring of received 
doses during the works
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Challenges

Design of high energy physics accelerators extends over several decades. Radiation Protection studies 
have to anticipate changes in legislation to avoid later expensive retrofitting. 

Already 20 years ago for LHC design studies we used for nuclide-specific activity limits (exemption limits) the most restrictive recommendations by 
international bodies (IAEA, EC, etc.). Many of them have now (2018) entered the Swiss law.

Keeping high efficiency of Radiation Protection measurements despite decreasing limits is vital for an 
efficient accelerator operation. Decreasing limits and stricter regulations often require longer or more 
complex measurements. This must be counter-balanced with innovative methods, processes and tools.

At CERN  over 18000 material and waste classification measurements are taken during a single operational year. This huge amount of measurement 
can only be done efficiently if they are fast. At the same time decreasing clearance limits make fast measurements often impossible. Thus, CERN is now 
backing up such measurement systematically with software tools based on comprehensive theoretical studies. 

Minimize the production of radioactive waste (and, thus, costs for later disposal) during entire lifecycle of 
an accelerator.

During design by choosing materials with low activation properties, during operation by minimizing particle losses whenever possible, during dismantling 
by a timely and  accurate radiological characterization and efficient sorting of the waste. 
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Radiation Protection Studies

E
ffective D

ose (m
Sv)

from existing to future accelerators

HL-LHC Project (LHC Upgrade)

Future Circular Collider 
(FCC)

Calculations of shielding and residual dose rates 
with Monte Carlo radiation transport codes 
(FLUKA)
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(examples from different 
study reports and 
presentations)

63



64

10 uSv/h dose rate line after 1 week of 

cooldown within shielding

Studies - SPS internal beam dump 

Beam dump facility

Studies - SPS internal beam dump 

CLIC 380 GeV Klystron option – RF induced parasitic X rays
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FCC overview

High Radiation Areas
FCC-hh
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Update due for May 2020
Among the CERN driven 
projects …
• HL-LHC / HL-LHeC
• HE-LHC / HE-LHeC
• FCC-hh/ee/eh
• CLIC
• eSPS/LDMX
• SPS BDF/SHiP
• Other PBC projects
• … and many more
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Thank you for your invitation to IHEP

https://opendays.cern/
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