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A thermal neutron imaging facility (TNIF) capable of real time neutron radiography and
computed tomography was developed for the University of Texas TRIGA Mark II (UT-
TRIGA) reactor from 1994-1998. The facility was dexeloped with a through reactor
beam port capable of producing a 5.2x106 n/cm2/s thermal neutron flux with a gamma
dose rate of less than 1 mR/s after collimation. The original TNIF included the UT-
TRIGA reactor, neutron collimation array, sample positioning system, neutron image
intensifier tube, video camera, computerized image acquisition system, and a radiation
shield. A 0.7 mm slit in cadmium was easily detectable using neutron radiography, and
1.4 mm diameter holes bored in an aluminum block were easily resolved using
computed neutron tomography. Precise lower limits of the system resolution have hot
been determined.

The TNIF is currently being revamped to begin work with the non-destructive evaluation
(NDE) of carbon fiber composite materials. To compete with existing NDE techniques,
the system resolution must be quantified and will likely need improvement. MCNP
calculations are being performed to redesign the radiation shielding with two goals in
mind. The first is to reduce neutron scatter into the imaging system. The second is to
lower external radiation levels so the TNIF can operate at higher reactor power, thereby
increasing the neutron flux. The sample positioning system is also a significant source
of neutron scatter and may require redesign as well. A new neutron camera system is
also being considered. Recent experiments with borated micro channel plate (MCP)
detectors have demonstrated resolutions approaching

The end goal of the carbon composite imaging experiments is to detect minute
imperfections in the composites that could reduce the structure's lifetime. It is also
desired to be able to determine the relative strengths and weaknesses of neutron
radiographic and tomographic analysis techniques as compared to current ultrasonic
evaluation methods, particularly lamb waves.


