
BIGSe

•Gamma detection is used in non-
proliferation, medical imaging, 
emergency response and basic science. 

•The gold standard is high purity germanium 
but that system needs to be continuously 
cooled to 77 K; these endeavors are costly. 
In addition, the necessary equipment is 
bulky, power consuming and usage 
environment constraining. 

•Development of the BIGSe technology can 
provide major advantages in security, 
imaging and mobilization efforts to gamma 
ray sensor technology. 

What is the innovation/ discovery 
that lies at the heart of your 
initiative/idea? 

•The technological innovation comes 
directly from generating a heavy element 
containing, dense material host for visible 
light emitting ions and coupling directly to a 
cheap “off the shelf “ photo-sensor that 
reduces light loss.

• Additionally, these systems can be 
produce in glass states, making the 
production process relatively cheap, 
compared to single crystal production; this 
element represents low cost efforts and 
high impact on initial investments. 

•By controlling the composition, we are 
able to alter the properties of the host to 
support tunable visible light emission.

• The associated risk concerning the 
BIGSe system is the investment of time 
for development; this fact is due to the 
current status belonging to the 
beginning stage.  

• The potential end users span a number 
of organizations; this list includes DOE, 
first responder units, LANL, hospitals 
and other Lab organizations. 

• Mobile device incorporation potential.  

• Technological scintillator advances 
contributing towards MARIE 
endeavors.

• Progressive development of scintillator 
technology for space exploration and 
planetary science. 

What is it and how does it work? 

• The BIGSe product is a gamma sensitive, low band gap solid-
state glass scintillator.

Point of Contact: (Brenden Wiggins, MST-

7, 505-309-1902, bww@lanl.gov)

•The steps needed to advance the technology 
involve the commitment to material 
development and material parameter 
exploration. 

•Milestones of the project involve parameter 
space exploration for optimization, identifying 
parameter regions of interest, the development 
of a prototype, proof of principle demonstration 
of a response to gamma radiation and sensor 
package development.  

•Efforts related to the BIGSe system are 
expected to last for 2-3 years(max). 

•Anticipated TRL at the end of the project is 
TRL 6 [prototype demonstration]. 

ANTICIPATED IMPACT

PATH FORWARD

DESCRIPTIONBACKGROUND & MOTIVATION

INNOVATION

TRL 1 [Basic Principles]: While the compounds currently 
exist, material parameter optimization and simulations 
are in the beginning stage.

A compact, low cost, efficient scintillator for gamma ray detection

Highlight List:
• BIGSe is a glass scintillator with tunable emission capability.

• BIGSe can be produced quickly and geometrically unique 

compared to current market choices.

• BIGSe can achieve comparable results with less material, reducing 

the relative cost in scale up production and processing.

The table and chart below displays a comparison of NaI, PVT and BIGSe 

with respect to detection capability , material cost, area coverage potential 

and operational power requirements. 

Technology Detection
Capability

Material 
Cost

Coverage Power
Needs

Glass [BIGSe] *** ** *** *

Crystal [NaI] ** *** * ***

Plastic [PVT] * * *** ***

Low Cost, High Impact High Cost, High Impact

Low Cost, Low Impact High Cost, Low Impact

BIGSe

PVT

NaI
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