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Located on the French – Swiss border near Geneva, CERN is the world’s largest particle physics laboratory
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LHC: circumference 27 km , SPS:  7 km, CERN’s  Meyrin site: 1km longLHC: circumference 16,7 mi, SPS:  4,3 mi, CERN’s  Meyrin site :  0,6 mi long



- 15 000 Persons on the different sites every day

- 45 km of accelerator tunnels ( 30 mi)

~ 60 access points

~ 1000 radiologically classified areas

- 9000 DIS-1 distributed / calibrated every year

- 1500 DMC calibrated every year 

> 600 fixed ionization chambers

> 1000 portable radiation monitoring devices

Facts and figures
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Calibration ? Why ?

Presenter
Presentation Notes
2 supervisory bodies



Old calibration laboratory for RP instruments

Located next to entrance B behind the parking

Next to the new SC visit point

A bit of history… Building 172



B. 172 - Old RP Calibration facility.

Authorities tolerate that we operate our own 
calibration facility although it is not officially 
accredited in FR or CH (underway for the new 
one). 

It housed low and high dose gamma irradiators 
and a Pu-Be source for neutron irradiations.

The building was also used for training, 
performance tests and research applications.
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The quantity of instruments to be calibrated is increasing each 
year.

- 800 portable instruments calibrated /year

- 1500 electronic dosimeters calibrated / year

- 700 personal dosimeters calibrated /month

- Test facility for research monitors.

- Test facility for new instruments.

Material tested
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Two irradiators and 30 radioactive 
sources  covering a wide range of 
doserates and energies. (α,β,γ,n)

Irradiators and sources
(old lab)
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NEED FOR CHANGE…

- Increasing number of mechanical system failures  ( built 1980 )
- Increasing number of control system failures ( developed 1990 )
- Operators are taking doses to repair the system
- No backup solution in case of electronic failures
- Building showed already signs of fatigue 4 years ago

OPTIONS

Option 1 : Outsourcing (loss of flexibility, experience, more expensive on medium term…)

Option 2: Consolidation of the facility ( structural problems, location, planning of new buildings in the area)

Option 3: New facility in an existing CERN building ( coactivity, shielding, access…)

Option 4: Set up a project to build a new dedicated infrastructure,
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Find a location

Meyrin site

Prevessin site



Area Dose limit [year]
Ambient dose equivalent rate

Permanent Low occupancy

R
ad

ia
tio

n 
A

re
a

Non-designated 1 mSv 0.5 µSv/h 2.5 µSv/h

Supervised 6 mSv 3 µSv/h 15 µSv/h

Simple 20 mSv 10 µSv/h 50 µSv/h C
ontrolled A

rea

Limited Stay 20 mSv 2 mSv/h

High Radiation 20 mSv 100 mSv/h

Prohibited 20 mSv > 100 mSv/h

Design constraints : CERN area classification Unit conversion :

0,5 uSv = 50 urem
3 uSv = 300 urem
10 uSv = 1 mrem
1 mSv = 100 mrem



EARTH

AMS

MAIN CALIBRATION HALL

OFFICE

IRRADIATORS ROOMS

Location & Side View
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Facility classification

16

Non designated Area

Main calibration room
(Prohibited Area)

Storage
Supervised Area

Office
Non designated Area

Non designated Area
Irradiation room 1
(Prohibited Area)

Irradiation room 2
(Prohibited Area)

Non designated Area

Non designated Area



Calibration facility shielding and activation study

µSv/h

Simulations performed with CERN Fluka simulation software ( Monte Carlo) by Mr F Pozzi
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21/07/2016

The worksite

27 Nov 
2013

03 Dec 
2013

14 Jan 
2014

14 Jan 
2014

10 Dec 
2013

17 Dec 
2013
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Disposition of the irradiators

Gamma

Beta

X-ray
Neutron
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New sources

Gamma Neutron

3 Sv/h at 50 cm

300 Rem at 1,64 ft

Isotope Activity   SI US

137-Cs 300 MBq ( 0,008 Ci)

137-Cs 3 GBq (0,08 Ci)

137-Cs 30 GBq (0,8 Ci)

137-Cs 300 GBq (8 Ci)

137-Cs 3 TBq (80 Ci)

Isotope Activity SI US
Am-Be 100 MBq 2,7 mCi

Am-Be 10 GBq 0,27 Ci

Am-Be 100 GBq 2,7 Ci

Am-Be 1 TBq 27 Ci

Isotope Activity   SI US
60-Co 5 GBq 135 mCi

60-Co 10 TBq 270 Ci



Control Room



Linear positioning system

- 3 axis : X, Y, Z

- 360º rotating table

- Laser alignement

- Video



How are DIS dosimeter calibrated ?

The dosimeter are put on the calibration phantom
together with 15 other  friends.

Iso-slab phantom
600 to 800 DIS each month
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800 uSv ( 4 min )  
Reading :If over 5% deviation => 

8000 uSv ( 15 min )

Reading and calibration factor adjustment

Reading and calibration factor adjustment

8000 uSv ( 15 min ) 

Reading :if over 10% deviation => 

Annealing 8h

Reset : 5/10 min per dosimeter

Final reset

Assignment 

800 uSv ( 4 min )  

Unit conversion :

800 uSv = 80 mrem
8000 uSv = 800 mrem



Calibration of DMC 2000 / 3000

- 8 DMC a the time
- Irradiation at 500 uSv (50mrem)
- Irradiation at  2 mSv (200mrem)

Tolerance +/- 15%



Test of “new” products available on the market

DMC 3000 + Neutron module
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Perspectives:

- Option to buy a 100 TBq 60-Co  (2700 Ci)

- Calibration of the Beta and X fields

- Accreditation of the calibration laboratory

- Recognition by AIEA as SSDL



And don’t forget to wear your dosimeter !

THANK YOU
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