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Abstract CaF, single crystal has a large band gap (12 eV), and it is used for optical windows, prisms, and lenses due to its
excellent transmittance in a wide wavelength range and low refractive index. Moreover, it is expected to be one of the
materials for ultraviolet transmissive laser optical components. CaF, belongs to the fluoride compounds and has a face-centered
cubic (FCC) structure with three sub-lattices. The representative method for CaF, single crystal growth is Czochralski, which
method has the advantages of high production efficiency and the ability to make large crystals. In this study, X-ray diffraction
(XRD), X-ray rocking curves (XRC) measurement, and chemical etching were performed to analyze the crystallinity and defect
density of the CaF, single crystals, grown by the Czochralski method. Fourier-transform infrared spectroscopy (FT-IR) and UV-
VIS-NIR spectroscopy systems were used to investigate the optical properties of the CaF, crystal. The provability of various
applications, including UV application, was systematically investigated with various analysis results.
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Fig. 1. CaF, commercial wafer image; (a) Nikon (100), (b) MTI (100), (C) MTI (111).

7 ) S 3
g 2 S -
3 ) N 3
> >
% %
o) 5
E £
|
| L
20 30 40 50 60 70 80 90 100 20 30 40 50 60 70 80 90
2 Theta (deg) 2 Theta (deg)
@) (b)
— —~
—~ ™)
g N —~ m
§ A [V o
\n @V N—A1
S - g
@
&
£

20 30 40 50

60

80

70 90 100

2 Theta (deg)

©)

Fig. 2. Theta-2theta scan of CaF,; (a) Nikon (100), (b) MTI (100), (C) MTT (111).
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Fig. 3. Rocking Curve of CaF,; (a) Nikon (100), (b) MTI (100) (c) MTI (111).
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Fig. 4. Fourier-transform infrared Spectroscopy (FT-IR) Anlaysis of Nikon (100); (a) Left part of the wafer, (b) Center of the wafer,
(c) Right part of the wafer.

o5 _%T
94- I
N e
é ~ 0.5
92-
s £y
(=) X
914 3 o /_/5.428V
0.1 -
90 oo} "
8 Eznergy (hv)

500 1000 1500 2000 2500
wavelength (nm)

€)

95
94 1
—~ 93- M_/,\_/WA\F‘\A[\/\/V’W. .
— 92- e
X v
914
J
/../
904/
/
/
89 ; : :
200 250 300 350 400
wavelength (nm)
(b)

Fig. 5. UV/VIS/NIR Analysis of Nikon (100); (a) 200~2500 nm and band gap (b) 200~400 nm.
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