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This work demonstrates the capabilities of our current time-encoded imaging
(TEI) system, MIRA, using the OrionUM CdZnTe detector for high energy gamma
ray imaging. Previously, the highest energy gamma ray imaged using MIRA was
662 keV from Cs-137. This work demonstrates the system’s capabilities of imaging
energies up to 1.274 MeV from Na-22. This will allow the MIRA system to image
high energy sources such as the 1.001 MeV gamma ray from U-238.

Introduction and Motivation

Mission Relevance
The aim of this project is to allow for TEI to be used for higher energy sources
extending its current range of applications. This demonstrates the potential
ability for TEI to be used in treaty verification purposes.

Technical Approach
MIRA uses a rank 79 MURA made of tungsten and is controlled by two stepper
motors to control horizontal and vertical movement. The Na-22 was measured at
several different mask-to-source distances ranging from 30 cm to 40 cm to view
the effect on the mask-to-source distance estimation.

Impact
• The Improved MIRA system will be used for better quantification and

source location estimates using TEI in a variety of situations including
holdup and treaty verification.

• This work was originally conceived with Y-12 to measure and quantify
Uranium holdup in a variety of situations/geometries.

Conclusion and Next Steps
• This work clearly demonstrates the capabilities of the TEI system to image

super-MeV gamma rays and estimate the mask-to-source distance within
4% accuracy.

• To further test the limits of the current system by putting the Na source
further away from the mask (1 m) and test imaging capabilities.

Results
The image produced from the MIRA system using the 1.274 MeV
peak is shown below for when the mask-to-source distance is 40 cm.
The system also estimated the mask-to-source distance of 29.50 cm
when the true distance was 30.35 cm and 38.8 cm when the true
distance was 40.35 cm.

Image of Na-22 source from the 1.274 MeV peak with mask-to-source distance of 40
cm.

The MIRA system (left) using a tungsten mask (center)
imaging a Na-22 source (right) 40 cm away from the mask.


