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Characteristics of Neutron
Radiography

A Although the interaction of electrons at ion and x-
ray and gamma ray increases as atomic number
goes higher, neutron has no such tendency so that

A Light elements has than
X-ray and gamma ray. Neutron has relatively higher
transmission ability for massive elements.

A Neutron radiography can be used complementally
for non-destructive test with x-ray and gamma
radiography .
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Neutron Source Characteristics

Source Flux capabilites = Advantages Disadvantages
n.cm-2.st

Reactor 1010-10%5 High flux High cost, complex

Accelerator 107-1010 Good flux, Target life - poor
Portability moderately complex

to operation
|sotopic 105-10° Emall Size, Low flux level, decay
asy i of intensity,

operation, continuous output
portability
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Various Reactions used for N -target

2H(d,n) 3He, Q= 3.269 3H(d,n)4He, Q= 17.589

D+ Ty riHe E_ =14.2MeV (n; isotropically emitted)
D+ Dy rfHe E,=2.5 MeV (n: slightly peaked in the forward direction)
He: emitted in the exact opposite direction

‘Be(p,n)°B, Q= -1.851 ‘Li(p,n) 'Be, Q= -1.644

Accelerator based neutron sources

reaction Neutron Typical fast
E(MeV) neutron output/s
T(d,n) 2t04 1to 4x101t
Be(d,n) 1.6 1x1010
Be(p,n) 1.4 2x10%
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Cross Section as Function of Proton
Beam Energy and Measurement Angles
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Zero-degree Excitation Fucntion
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Be(p,n)°B Reaction

A Triangle Univ. Nuclear Lab , Duke Station, USA
A FN tandem Van de Graaff accelerator : E, =810 16 MeV
A Betarget : 0.25 mm Stainless steel cylinder wall

0.5 mm tantalum beam stop (n trans: 98%)

9Be foil: thickness 4.36 mg/cm 2

- energy loss: 200keV at 8MeV to 110keV at 16MeV

Detector : a pair of NE -218 detector(diameter: 8.9, 12.7cm)
TOF: max. flight path(3.76, 5.67 m)
Time resolution : 2 ns
Beam current : 80-120nA
Pulse-height discrimination : proton recoil energy of about 1.9MeV
Detector efficiency calibration : 2H(d,n)3He cross section
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TOF Spectrum of nat  °Be(p,n)°B
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Aldentification of the excite state structure of the residual nucleus by TOF spectrum
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Cyclotron used for NR
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Schematic Diagram of Neutron
Radiography System
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Comparison of X -Radiography and
Neutron Radiography

Neutron X-ray(120keV)
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