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Abstract:
This thesis investigates the creation of distributed Bragg reflectors in bulk optical materials for lasers
and sensors. The underlying hypothesis of this thesis is the supposition that crystal growth techniques
can result in the formation of precisely defined periodic variations in the refractive index of a
crystalline or glassy solid. Crystals of CTH: YAG and Tm:YAG were fabricated utilizing various
growth techniques. The crystals were characterized using SEM cathodoluminescence (CL) imaging and
spectra, optical diffraction techniques, and mid-infrared transmission and reflection measurements. The
CTH:YAG crystals showed a periodic variation in dopant concentrations (striae) using the CL imaging.
The CL spectra were used to determine that most of the striae were due to thulium (Tm3+) with some
contribution from chromium (Cr3+) and minimal contribution from holmium (Ho3+). The TmiYAG
crystals showed no striae with any of the measurement techniques. Optical diffraction was used to
measure the pitch of the Bragg gratings to verify the SEM CL data. The search for Bragg reflections
from the crystals is still ongoing. This data proves that the growth techniques are viable methods to
produce Bragg gratings in bulk optical material. 
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