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ISIS Spallation Neutron&Muon Source

STFC-Rutherford Appleton Laboratory
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Two accelerator facility examples

a. ALBA Synchrotron Light Source

b. ISIS Neutron Spallation Source



3 / 24

Radiation Safety

ALBA

SOLEIL

ALBA Locationa. ALBA Synchrotron Light Source
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DESEMBRE  2006

FEBRER  2007 ABRIL  2007

NOVEMBRE  2007

DECEMBRE  2008

THE ALBA SYNCHROTRON : THE BUILDING
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LINAC – 100MeV

LBT

Storage Ring

BTS

Booster

Shielding wall

E = 3.0 GeV

I = 400 mA

C = 268.8 m

ε = 4.3 nm.rad

Straight section:

4 de 8 m

12 de 4.3 m

8 de 2.6 m

32 Bending Magnets

Room for

33 Beamlines

THE 3 e-ACCELERATORS

Beamline

ALBA: General aspects
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b. ISIS Neutron & Muon Spallation Source



7 / 24

Radiation SafetyHarwell Science & Innovation Campus

ISIS – Neutrons and Muons

Diamond –X Rays

NeutronsNeutrons

X-RaysX-Rays

MuonsMuons

Diamond

ISIS

Rutherford Appleton Laboratory
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Accelerator Driven Neutron Source (Spallation)
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High Energy
Protons

Target 2

Target 1

Accelerator Driven Neutron Source (Spallation)
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Ion source: 
produces negative H- ions.

Linear accelerator:
accelerates H- ions to 37% 

speed of light.

Alumina foil:
strips away electrons leaving 

protons.

Synchrotron:
accelerates protons to 84% 

speed of light.

Extracted proton beam

Tungsten targets:
neutrons are produced through 

spallation

How ISIS works
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INTRODUCTION

Historical examples

International organizations

Part A.

Dose magnitudes

Part B.

Radiation sources

Part C.

Radiation shielding

Part D.

Radiation Safety Systems

Part E.

Radiation monitors
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1. Historical examples

2. International organizations
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…from the painters of dials with fluorescence 
paints containing radium…
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…and the poor patients and doctors…
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….Hiroshima and Nagasaki…
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Radiation Safety …the effects of the Chernobyl accident 
(26th April 1986) …
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1. Historical examples
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Reported Radiation Overexposure Accidents Worldwide, 1980-2013: A Systematic Review
K. Coeytaux, E. Bey, D. Christensen,ES. Glassman,B. Murdock and C. Doucet

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4366065/

Chernobyl - 1986
Fukushima - 2011
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Reported Radiation Overexposure Accidents Worldwide, 1980-2013: A Systematic Review
K. Coeytaux, E. Bey, D. Christensen,ES. Glassman,B. Murdock and C. Doucet

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4366065/
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http://www.unscear.org/

UNSCEAR: United Nations Scientific Committee on the

Effects of Atomic Radiation

• Hereditary effects of radiation (2001)

• Sources and effects of ionizing radiation. Volume II: 

Effects (2000)

ICRP: International Commission on Radiological

Protection.

• Publication 103: “The 2007 Recommendations of 

the International Commission on Radiological 

Protection”

http://www.icrp.org/

IAEA: International Atomic Energy Agency

http://www.iaea.org/
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ALARA principle
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Shielding

ρ
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D > 1 mSv/year

ALARA principle:

As Low As Reasonably Achievable

The problem statement

Part A. Dose

Part B. Source

Part C. Shielding

Part D. PSS Part E. Detectors

Density / 

Composition

I Source Intensity

DDistance

N Number of 

exposed workers

tTime

e
ρ

Thickness
Shielding
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The problem statement

Ionisation Radiation 

Hazard symbol

From Wikipedia (http://en.wikipedia.org/wiki/Ionizing_radiation):

“Ionising radiation is radiation that carries enough energy to liberate electrons 

from atoms or molecules, thereby ionizing them. Ionising radiation is composed 

of energetic subatomic particles, ions or atoms moving at relativistic speeds, and 

electromagnetic waves on the high-energy end of the electromagnetic 

spectrum.”

HAZARD:
1. Exposure or vulnerability to injury, loss, evil, 

etc

2. A thing likely to cause injury, etc

RISK:

1. The possibility of incurring misfortune 

or loss;


