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ARG o2 B4t o]F bubblese A WollM doju& slip d4AH CaF, AP F=
of oJEste] B Wako @ wigkse] slgol #al=lgich. =§, AFM(atomic force micro-
scope) 0.8 B3 Ax}, o]E9 £33 9L negative grain growthe] &J§ S-surface® A&}
T Lol FE=AL.

Abstract The behaviour of the internal bubbles present in CaF, crystals was characterized
crystallographically using a variety of the microscopical technique. The bubble defects were
found to be aligned on the characteristic planes and directions depending on the crystal struc-
ture of the CaF,. The AFM analysis revealed that these behaviors are related to the S—surface
formation by the negative grain growth mechanism.
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Fig. 1. The sliced section of the CaF, crystal

grown.
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3.1. V-shaped internal bubbles
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Fig. 2. Optical micrograph of the needle-
shaped internal scattering defects (on the

growth direction).

Fig. 3. Optical micrograph of the V-shaped
scattering defects (on the GB planes).
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Fig. 4. SEM of the scattering defects show-
ing the V -shaped hollow feature.
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Fig. 5. AFM of the scattering defects showing the feature of the directionally wrinkled and con-

cave lines.
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3.3. S-surface formation

SEM £4& 484 &ulg A9 9
< d3A %3 W yAE AHgpHo

24812 AFM(Atomic Force Microsco-
py, Burleigh Instrument Inc.) 2 B A3}¢]
t}. Fig. 5ell4 AFMg o]&3le 243 A
o] F o] gk ApAlelth. Tl A
B upet o] o] Ao F g FE
2 Y] 2 EF AER FAHY A A
o2 galggEd, ol %4 SEMA o
2% voidsol W AFET LAY F,
2719 voids7} Wyt o driving forces}
activation barrier®} EZ wima|z] ¢k
Ao WAL e B2 Mo
o ol"d AR AAAFAA S-surface]
2J%F negative grain growth mechanism[8]

o2 Adgd ¢ Udo

4. B

CaF, AAUo| &5t void 2FEL A

A A 3} A3 perovskite AT Z9 clo-
sed - packing {111} %] =2 = o, annealing
32 Et ojHo4 easy moving direction
d <110>WEge 2 olFdais AFE 7

= o2 A=A uelbA, o]37 4
< ZAAW £ BT EolY voids AT
£ AL ABUY slip XY 2. AA
o AA7|ste A ubgko] oJEFvin AE A
£+ 7 Ut
3023

[ 1] A. Horowitz, S. Biderman, G. Ben
Amar, U. Laor, M. Weiss and A.
Stern, J. Crystal Growth 85 (1987)
215.

[2]S. Pal Choudhuri and G.K. Bichile,
Solid State Communication 64 (1987)
993.

[ 3] E.IL Raikel’s, V. Smushkov and V.M.
Trembach, Soviet Physics- Solid State
9 (1967) 1176.

[ 4 ] D.C. Stockbarger, J. of the Optical So-
ciety of America 39 (1949) 731.

[ 5] Y.A. Borodenko, N.P. Karitch and B.
L. Timan, Soviet Phys. Crystallogra-
phy 30 (1985) 235.

[ 6 1] M. Musatov, Soviet J. Opt. Tech. 41
(1974) 217.

[ 7] C. Korber, G. Rau, M.D. Cosman and
E.G. Cravalho, J. Crystal Growth 72
(1985) 649.

[ 8] D. Hahn and D. Taube, Z. Angew.
Phys. 15 (1963) 130.



