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Scintillators, materials that emit light when hit by radiation, are a 
backbone technology for radiation detection. 

Most scintillators detect the energy of radiation-induced recoils, 
but not radioactivity location or emitted spectrum.

We are developing scintillator metamaterials, combinations of 
simple scintillators with emergent properties.

Scintillating materials can be additively manufactured (AM), 
though AM scintillators are an emerging technology

AM enables “metamaterials” that combine multiple materials in 
internal structures that produce new properties.

Mixed material scintillator systems (MMSS) are radiation 
detectors that use scintillator metamaterials to enable new 
capabilities.

Metal/ceramic metamaterial for armorAM rocket engine
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Observables observed photons % in green-filtered sensor module number

Source direction θ φ
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Detectors can locate the radiation 
interaction point along the axis of a bar 
of scintillator by comparing the timing 
and amplitude of signals sensed at 
both ends. This has ~1 cm precision.

Using a periodic gradient to augment 
this conventional approach, we can 
narrow the precision down to 0.8 mm.
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https://www-gs.llnl.gov/nuclear-threat-reduction/nuclear-detecti
on-countermeasures/3D-printed-scintillator

https://www-gs.llnl.gov/nuclear-threat-reduction/nuclear-detection-countermeasures/3D-printed-scintillator
https://www-gs.llnl.gov/nuclear-threat-reduction/nuclear-detection-countermeasures/3D-printed-scintillator
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Huge stokes shift
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