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Experimental Equipment

Conclusive Data

Figures 3 & 4. (Left side) configuration of ellipsoid mirrors and positioning of polycrystalline
rods in growth chamber. (Right side) Shows growth parameters and physical state of YAG
during growth.

Analysis

Figure 9. Unit cell generated from raw X-ray Data on Crysalis

Discussion
•Experimental growth of YAG was successful but it was observed that
improvements could be made to increase purity and clarity of the . Crystals
should be inclusion free and optically transparent.
•Rods should sintered at a much higher temperature. Laboratory constraints
would allow for about 1700 °C.
•It was found that some of the material volatilized in the chamber. This could be
controlled by increasing the pressure within the tube to 2-5 atm. This would
reduce the vapor pressure formed by the solid/liquid and force it to stay in a
consistent phase.
•Imperfections were also attributed to a vertical pulling rate that was too fast.
Vertical rate of 1-2 mm/hr should be tested to reduce shear stresses induced on
the crystal from cooling to fast upon leaving the growth zone.

Future Experiments
Figure 5 & 6. Published Diffraction data (top). Collected powder diffraction of YAG (bottom).

•The figures above show x-ray reflection as a function of 2θ. Powder diffraction
measurements were within 0.511% of published data.
•Following powder diffraction, the grown crystal sample was placed in an Oxford
single-crystal X-Ray Diffractometer, to determine whether or not the grown YAG
crystal was indeed one continuous single crystal.
•To collect a measurable sample, the crystal was broken into pieces that could fit on
the tip of a very thin capillary tube that could then be mounted.
•Sample was configured on a goniometer which can rotate it while exposed to
radiation.

•Project will be followed up by performing Laue diffraction to determine the
crystal orientation. A sample of the grown YAG will have to be polished into a
sphere based on the absorbance properties of the material.
•Additionally, the Optical Floating Zone furnace will be utilized to make doped
samples of YAG that contain Er, Yb, and Nd.
•Other systems will be studied to uncover high interest physics in the field of
Correlated Electron Systems in addition to research on commercially
manufactured crystals.
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