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3 MV Pelletron with three IBA
chambers:
l Macro PIXE chamber (1 cm 

beam)
l TIBA chamber (10 μm beam)
l Nano PIXE chamber (1 μm

beam)

Gamma-ray and neutron 
sources including:
l AmBe, PuBe, 252-Cf (approx. 

1e6 n/s)
l SODERN Geni-16 neutron 

generator ( up to 4.7e8 n/s)

LABORATORY AND INFRASTRUCTURE

Dedicated neutron produc@on beamline nearing comple@on
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• Non- destrucRve methods for the 
characterisaRon of spent nuclear fuel

• DetecRon of neutrons in a harsh gamma-
ray environment.

• Detector system development.

• Extended in-situ monitoring of detector 
system.

• 280 n/s/cm2 and 6 Sv/h gamma.

RESEARCH OUTPUTS – NUCLEAR SAFEGUARDS
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MOTIVATIONS FOR CANS DEVELOPMENT
Will enhance all neutron related ac@vi@es, but with 
an ini@al focus on the in-lab cyclic-NAA system
• Can measure acRvaRon products with hl < 1 s
• Prototyping with DT neutron generator
• Will be impliment with the CANS once finished
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INTEGRATION INTO CURRENT LABORATORY ENVIRONMENT

• Former synchrotron laboratory 
with heavy shielding of control 
room.

• ‘busy’ environment: beamlines 
experimental staRons, 
surrounding laboratories and 
office space.

• CANS is constructed with the 
excepRon of the shielding and 
moderator.

• At this stage the CANS concept 
is very flexible with regards to 
moderator design and end-
staRon(s).
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BEAMLINE COMPONENT OVERVIEW
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l ElectrostaRc deflecRon and 
tantalum beam dump.

l Focusing magnets.

l Beam viewers and current 
monitors.

l All under vacuum

l PLC system currently being 
installed.
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l 3 MV single ended Pelletron
from NEC - Commissioned 
January 1990

l Radio frequency ion source - H, 
D and He

l ConCnuous beam up to 10 μA

l Upgrade of ion source planned

l Factor of 10 increasing in beam 
current

l 100 uA

l Will increase cooling 
requirements on target

ION-SOURCE UPGRADE
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• Neutrons produced by deuterium (2.8 MeV) on 1 mm Be.

• Flux largely produced in the forward direction.

• Anticipated flux of 1e10 n/s in 4pi (for 10 uA beam).

• Water-cooling to be added to external face of end-flange.

• Electrically isolated for current measurement.

TARGET
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• Preliminary simulaRon of neutron and 
gamma-ray fluxes perfromed in PHITS.

• Based on 6000 l tank of deionised water.

• Neutrons extracted on axis with deutron-
beam and at two addiRonal ports.

File = geo_xz_0deg.out [t-gshow] in xyz mesh Date = 19:00 12-Apr-202

calculated by PHITS 3.26 plotted by ANGEL 4.5
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File = geo_xz_30deg.out [t-gshow] in xyz mesh Date = 19:00 12-Apr-202

calculated by PHITS 3.26 plotted by ANGEL 4.5
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File = geo_xz_150deg.out [t-gshow] in xyz mesh Date = 19:00 12-Apr-202

calculated by PHITS 3.26 plotted by ANGEL 4.5
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File = geo_xz_0deg.out [t-gshow] in xyz mesh Date = 19:00 12-Apr-202

calculated by PHITS 3.26 plotted by ANGEL 4.5
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SHIELDING AND MODERATOR



File = track_xz_0deg.out Track Detection in xyz mesh Date = 04:34 19-Apr-202

calculated by PHITS 3.26 plotted by ANGEL 4.5
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PREDICTED NEUTRON FLUXESFile = track_xz_30deg.out Track Detection in xyz mesh Date = 04:34 19-Apr-202

calculated by PHITS 3.26 plotted by ANGEL 4.5

<100 <50 0 50 100
<100

<50

0

50

100

z [cm]

x 
[c

m
]

no. =  1,  ie =  1,  iy =  1,  it =  1

10<1

100

101

102

103

104

105

106

107

Fl
ux

 [1
/c

m
2 /s

ou
rc

e]

  emin  =   0.0000E+00 [MeV]
  emax  =   5.0000E+03 [MeV]
  ymin  =   1.8258E+02 [cm]

  ymax  =   1.8758E+02 [cm]
  part. = neutron
  tmin  =   0.0000E+00 [nsec]

  tmax  =   1.0000E+06 [nsec]

File = track_xz_150deg.out Track Detection in xyz mesh Date = 04:34 19-Apr-202

calculated by PHITS 3.26 plotted by ANGEL 4.5
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• Layered moderator and shielding.

• Cavity or convoluted moderator.

• Concepts explored in GEANT4

• Separation of fast/slow neutrons possible by pulsing 
the deuteron beam using an electrostatic deflector.

POTENTIAL UPGRADES TO MODERATOR DESIGN
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l The map should not be 
empty!

l Geographically spread.

l Specialisation at each 
facility.

l Integrated with each other.

l Integrated with the wider 
scientific community.

TOWARDS A EUROPEAN NETWORK OF CANS
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