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The majority of my Fermilab work has been in the field of plastic scintillators, ranging from radiation damage studies to dopant development.  In recent years, this effort has expanded to include manufacturing techniques, and lately, the production of extruded plastic scintillator strips.  

Most of these extruded scintillator strips are being used in neutrino experiments and others experiments requiring very large volume sensitivity, coupled with low-light threshold.  I have been responsible for scintillator extrusions for MINOS, MINERvA, the T2K near detector, Double Chooz, and Pierre Auger.    Future experiments with similar plastic scintillator requirements include MU2E and P-998 (charged kaons).   I would like to continue participating in these experiments by working in other developments of scintillation detectors.   

I am currently part of the NOvA experiment.  Because of my chemistry and plastics background, members of the scientific staff have asked me to participate in the areas of PVC extrusion and liquid scintillator preparation.

Finally, dark matter searches have become an increasingly important part of the Fermilab scientific program.   I anticipate being able to participate in these experiments because of the need to understand the chemical compatibilities among materials in the detectors. 

Below, I enumerate my topics of interest and the impact on the Fermilab scientific program.
(1) Fiber/Scintillator Co-extrusion

The idea is to simplify the assembly process by extruding the scintillator around the wavelength shifting (WLS) fiber.  This will greatly reduce the time and labor costs incurred in the assembly of the fiber into the scintillator strips.  The optical coupling will also be inherently superior to the traditional glue gap-filling technique.

(2) Neutron-sensitive Plastic Scintillators 

The extrusion approach to preparing these materials offers the possibility to significantly reduce the cost, as well as to make large quantities.  Neutron sensitive scintillators are particularly helpful for reducing the “missing energy” component of hadronic showers, as well has having Homeland Security applications. 

(3)  Fluorescent Compounds Absorbing in the UV Region

Compounds in solvents, absorbing in the UV and emitting in the visible, are extremely useful in wavelength-shifting applications.  In particular, this impacts the selection of the photo detector color sensitivity and pulse shaping electronics.

(4)  Dark Matter Experiments

Future multi-ton scale dark matter experiments, in which the detection media may be a liquid, require special attention to clean preparation and chemical compatibility between materials used in the detector.  Of interest is the long-term behavior of materials in liquids.   The degradation of materials may reduce the light yield, absorb the drift electrons, and shift the light spectrum.   

