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Fig 1. Schematic diagram of furnace for the growth of single
crystal by Tamman method.
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crystals in vacuum.

W X232 4l gho 2 Asie] A2 g
& Hesigen, s A4 40mmd] 7S o
LTHE AN B, EAEAY REES
< 9, Mo ¥l (Fig. 39 11)& Faksled gul
Abe] 93 BAME SRRt} = g 7
(Fig. 39] 13)& &4=4 ol £&< Ot-¢ 48
¥R)A 9] PhF,Se] W o2 oly|g HF 59| 7}
£ 9839 vi2d =S asian 2E28E ¢}
of  SARS BaEE iy =489 W-Re
& (W-5%Re/ W-26%Re) EAUIE 7152 2712
7H7e] A28t (Fig. 3¢] 8). &bl F% o)
TAE A8l 24E TAANY o5& w) H
B2, o]AL 53 o 43 2 o)E5H E
g AA2AHy Fold F& 2FTT
(Guggenheim, 1963). wlehr], Lol thgk 3
ek AEE A7) 98l §A9] 4 nEEe, =
Thle] galie] 2709 gAY (Fig. 3¢ 92 1008
712 AR A &5 9 SR 2
£Fst9n, TI FHLETHE 393 939,
5ol A (Fig. 39) 109+ < lem Bol7l 2
2U% wole] AN 72 AT (Fig. 3
] 12).

2UEA digl skh B AAGE A3, K
A2 (Fig. 3)8 AHEstgth 7Hgst7]ol 241,
CaF, ¥&3 5wt% PbF,= 29z 948 &3e
Z, 10%orr A=9] AFzd el S wWiE 7t
F& AlAstod, 800CollA 6417 B FAIBIH T,

AR AFE7L 10%orre] ©1 23 WEE
71EE] AEee | 906 (RE2E S TCY 2%
74 206C/lrs, 2E3 %] HEE A8, 1
A7 Bk fAlE R 2% BUe] AL
(Fig. 39] 9: AHEAd &425)7} 1500~
1510 =22 W712) 20T/mE 71Ee & 2%
o] FHEE H8) 2A 2 B ANEY 1T
o os, 2dgdo) £4=™, 700t/ 10~36
C/hrE AEaEE . 400T7A] 50°C/hr, 22 o] %
¥ 267C/hrE W),

gl e 2l o EF A, ot
A, oligt 2EA] 7|98 24 W9 §Ho=
A, 4FE ZF ] 2ARANT FFol Ut
(Guggenheim, 1963). ¢1&13t SYAAE st
o gy Y& FYstEnt, 900TE LR
2 of, -$o] 7P TAHBE (BAR, 1985), 30
T/hre) £57 900C7HA 7188, 900¢elA
10717 B9t fAA120 &, 30C/hr= W2skh
7FEEEE 900CE Adst & e o] P44
75, 1147°T o] dollA 23 el Folo] FAR
ARA Bl FAHE 2 £& A0l 4
(AFE 5, 1996)= 223 Aeldh,

~—

=

i

b. &l Zil
51 BE%EY Y o AFATY

FoolA VR e A2 BB &4 9
24 e WAy F3 2L 2FAY B )90
Aot} (Nassau, 1978). 53] AN H4E 4
VE B2 B AFA F 7 A& YehiE
F-24 (F-center)e|tt. o]A& Fol&8] 2}&]7} ¥



Fig 4. Fluorite structure (schematic): (a) normal, (b) containing an
“F-center” where a fluorine ion has been replaced by an electron
(Nassau, 1978)
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Fig 6. Photographs of CaF. single crystals relative to light
scattering. (a) crystals grown in low vacuum ((107 torr),
(b} light scattering phenomena in crystal shown with laser pointer
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Table 1. Chemical cornpositions of CaF; single crystals grown in vacuurn

Elements Wt % Normalized wt %  Atomic weight Atomic proportion  Atomic ratio

CF111 Ca 50.68 50.97 40.0800 127186 1.0000
F 48.76 49.03 18.9984 25810 2.0297

Total 99.44 100.00
CF116 Ca 50.38 50.79 40.0800 1.2671 1.0000
F 48.82 49.21 18.9984 2.5904 2.0443

Total 99.20 100.00
CF120 Ca 50.86 51.25 40.0800 1.2788 1.0000
F 48.37 48.75 18.9984 2.5658 2.0064

Total 99.23 100.00
CF127 Ca 50.65 50,99 40.0800 1.2723 1.0000
F 4858 4901 18.9984 25795 2.0274

Total 99.13 100.00
CF148 Ca 50.16 50.91 40.0800 1.2702 1.0000
F 48.37 49.09 18.9984 2.6840 2.0344

Total 9863 100.00

(Fig. 7: Slab 1I¢] sls13), o
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Fig 7. Photagraph of grown single crystal (CF130), and the cutting
sections for observation by binocular microscope
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o] $A181%45} (Table 2).

Table 2. Cell parameters of the grown CaF, crystal powder

Samples Cell pararmeter, a, A Remarks
Cf143 5.4639+0.0013 Crystal grown with CaF2 powder synthesized from Pacheon calcite
(coaling rate : 36°C/hr).
Cf148 5.4629+0.0013 Crystal grown with commercial CaF, powder (cooling rate : 10C/hr).
Cf120 5.4640£0.0009 Crystal grown with commercial CaF, powder (cooling rate : 36°C/hr).
Cf127 5.4641+0.0014 Crystat grown with commercial CaF, powder (cooling rate : 36°C/hr).
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