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Abstract Ruby single crystals of 6-7 mm in diameter and 20-25 mm in length were
grown by the xenon-arc type floating zone method using a self -designed FZHY1. Calcina-
tion and sintering conditions were investigated and optimum growth conditions were estab-
lished for controlling the factors such as growth rates, rotation speeds and cooling rates.
Also the available energy levels of Cr®* were calculated from transmission data. The
growth direction of the crystals was [1010] direction identified by Laue back reflection
pattern. The distribution of refractive indices on the wafer of the grown crystals was ho-
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mogeneous except for the edges of the wafer. The crystals could be used as a laser mate-

rial with a wavelength of 693 nm and a metastate level.
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Fig. 1. Configuration of xenon-arc type
FZ.

quartz tube2 YA Al ) (Fig. 2).
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Fig. 3. Power vs current in the xenonarc

type FZ showing the temperatures depen-
dent upon the input powers.
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Properties of the feed rod and the power fluctuation during ruby single crystal growth

Properties of the feed rod

Diameter(mm) Sintering density(% )

Power fluctuation

Stable power(%)

Melting power(%)

4 94
8 92.5
10 89

12 83

38
40
43
55

36.5
38.2
40
51
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Fig. 4. Laue back reflection pattern of the
grown ruby single crystal in [1010] direc-
tion.
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Fig. 5. Transmission curve of the grown

ruby single crystals in a visible spectrum

range showing the available energy of
3.06 eV at A=406.8 nm and 1.795 eV at
A=693.6 nm.
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Fig. 6. Refractive indices of the ruby sin-
gle crystals using He-Ne lasers(mean =
1.714, sigma = 0.003).
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