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Rutherford, Chadwick and Geiger
• Rutherford & collaborators used ZnS scintillation screens:

– in the discovery of the proton:

– ‘Classic’ scattering experiment:
• displaced Thomson model of atom with nuclear model 

14N + α → 17O + p

www.kcvs.ca/site/projects/physics_files/rutherford/historical_resources/exploration_frames/explorationFrame.html

• Chadwick went onto discover the neutron.

Credit: King’s Centre for Visualization in Science
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Scintillators in radiography & fluoroscopy
• Then (1909) and now:

Edwin J. Houston, "Elementary Electricity Ch. 13: The X-rays" in Popular Electricity magazine, Popular Electricity Publishing Co., Chicago, 

Probably a CaWO4 screen Gd2O2S:Tb screen.  
Credit: Finger Lakes Instrumentation
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Some Physical Properties:

Credit: www.saint-gobain.com
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Some Useful Nuclear Reactions:

Converter Cross-section
(barns)

Products

3He 5333 p 0.57 MeV + T 0.19 MeV
6Li 940 α 2.05 MeV + T 2.74 MeV 
10B 3835 93%   α 1.47 MeV + 7Li 0.83 MeV + γ 0.48 MeV

7%   α 1.77 MeV + 7Li 1.01 MeV

natGd 29400 β 0.07 – 0.182 MeV
235U 681 2 fission products ~169 MeV
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Image Plate
• Single crystal diffractometer: IMAGINE
• Instrument beam characterization:
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Neutron Radiography
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Neutron Tomography at HIFR

https://HIFR Turbine Blade
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Neutron Scintillating Glass:

~ 6000 photons/n
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Neutron Anger Camera
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Anger Cameras at SNS

Row, Column
Outputs

Total of 16 signals per photo
tube x 9 photo tubes
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Flat field Correction

Before After

Vanadium flood field data collected on TOPAZ
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Resolution measurement at TOPAZ:

Detector Image

Slit Pattern Profile
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MaNDi Instrument: 36 Anger Cameras
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WLSF Neutron Detector



Q.A. of WLSF module



WLSF Detector cont’d

scintillator screen in placeoptical fibers terminate into PMTs



Time Coincidence of Pulses 
Maps Neutron Event
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WLSF Detectors at POWGEN:

• 30 detector modules in place
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V2 Module on POWGEN
 1g diamond powder
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