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Field requirements / needs
 
Design  & Fabrication  

Of  Gamma  & 
Neutron Sensors 

Materials 
Discovery 

(semi-empirical) 

Understanding  
Improving  Crystal  

Growth 
Limitations 

Ex

Improved understanding / new  devices 

SNM 
Detection 
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Summer 
Research 

perience 

Workshops, 
Seminars, 
Lectures 

Internships @ 
National  Labs 

Master’s  
Degree 

Crystal growth is  the critical  enabling  
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01/20/17

 Pandora: Unlocking the mysteries of the moons of Mars 

 Chemical composition of planetary surfaces provides clues 

about their origins and evolution 
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Tom Prettyman, et al, 

2015  SPIE Optics  and 

Photonics, International  

Conference on Hard X-Ray, 

Gamma  Ray  and Neutron  

Detector Physics 

 

• Power  < 3 W 

• Potential for  

commercial-off-the-

shelf components 

Gamma Ray Spectrometer  (GRS) 



      

  

  

  

     

SRI2 SCINTILLATORS FOR PLANETARY GAMMA-RAY SPECTROSCOPY 

Figure 1. Cartoon of gamma-ray production processes 

in the surface of planetary bodies. Galactic cosmic rays 

Figure 3. Illustration showing how energy resolution affects 

the ability to extract chemical information from a lunar 

gamma-ray spectrum. 

Thomas Prettyman, Arnold  Burger, Naoyuki  Yamashita, 

James Lambert, Keivan Stassun and  Carol Raymond, 

23 October 2015, SPIE Newsroom 5 Figure 2. Comparison of the  average  lunar  gamma-ray 

spectrum, as  acquired during  the  Lunar  Prospector  (black) 

and Kaguya (red)  missions. 
http://spie.org/x115974.xml 

SrI2 technology may find uses on future manned missions, and their robotic precursors, to nearby asteroids 

http://spie.org/x115974.xml


   

   

   

BASIC EQUIPMENT USED IN RADIATION DETECTION
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Legend: 1-NIM Minibin, 2-High Voltage Power Supply, 3-Multichannel Analyzer, 4- Pulser, 5- Shaping amplifier 

6-Low Voltage Power Supply, 7-Digital oscilloscope, 8- Analog Oscilloscope, 9-Fast preamplifier C6438 

(for scintillators), 10-Charge sensitive preamplifier (A250CF), 11-PMT(R6231-100), 12-Radiation source
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Design 

Vibration testing at Fisk 
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LITHIUM INDIUM DISELENIDE (6LIINSE2)
 

Gas  vent/vacuum 

Lithium  Distillation - Scale  
up 

LiInSe2 Detection response 

Z. Bell et al, 
 
2015  SPIE  Optics  and Photonics, 
 

International  Conference on  Hard  X-Ray, 
 
Gamma Ray and Neutron Detector 
 

Physics
 



  

 

  

 

LIINSE2 PROTOTYPE, CUBESAT 2U 
 Collaboration funded by Vanderbilt – Discovery 
 

grant
 

 Space is sufficient to add a Raspberry Pi computer 

(Linux) 

 LiInSe2 operates in scintillator mode with  a single 

APD readout.  Plan to test it for neutron detection 

at LPL – University of Arizona 
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FWHM=3.3% 

@ 662 keV 

LY  of  54,000 ph/MeV 

with silicon CCD  

photodetector 

λmax=400 nm 
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 Published in APL Vol 107, on the web at http://dx.doi.org/10.1063/1.4932570

principal 

decay  time is 

4.37 µs 

non-proportionality 

limited 

resolution  

of  1.37% @ 662 keV 



K2PtCl6 structure 

http://dx.doi.org/10.1063/1.4932570


DETECTOR FABRICATION
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