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Polycrystalline ceramics are expected to become an important laser material. However, in polycrystalline
ceramics with anisotropic crystal structures, translucency decreases due to birefringence at the grain
boundary, caused by the difference in the refractive index between adjacent crystal planes. Crystalline
orientation effectively suppresses birefringence, improves the translucency, and enables laser oscillation
even in anisotropic polycrystalline ceramics. Most ceramics used as laser materials are diamagnetic, al-
though crystalline orientation can be controlled with a magnetic field. This review describes the process-
ing for crystallographic orientation even in diamagnetic ceramics using a magnetic field.
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Fig. 1 (a) Forces acting on particles in a slurry, (b)
Potential curves of the energy between two parti-
cles in slurry (DLVO curve).
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Fig. 2 Schematic diagram of slip casting in a magnetic
field (B: magnetic field).
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Fig. 3 Schematic diagram of Spark plasma sintering
(SPS).
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Fig. 4 Rotation of particles by anisotropic magnetic sus-
ceptibility using magnetic field.
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Fig. 5 Transparent alumina prepared by SPS at 1150°C (a)
directly from powder (b) colloidal processing (c)
magnetic alignment.

LUWRLFIS®ITL Y ZnO N A FEF T T78% 4 b
BV TRALREES T 2 ¢ SAT RS & Y —
IHiZ HNE Z EDPRESN TS

a I DSHALE ST, B CldaflifilinE 25 2 &
FELICEE L TWD AINIZHT LT, WEERHIZE 5 ¢
HHECI % A 2B 2 R0 BRIRTH AELT VI =
LR FE B2 AT ) — % Fig. 2 (2R L 2R s
THEZETELZRSA) v TRy A M &247) 2 LIk
) BhLF12x U C IR MRS DSHIN S L5 . Fig. 6
(a) I X EFRGI 2 & 0 PEEL L 72 eI AIN O35 FInaE
BT (VT ) TO XRD F%Z 7R3, (100)T & (110) A5
@lﬁl?ﬁ%ﬁ@?ﬁf%fﬁﬁ—:( aflICEM L TWB 2 LD Gh b

2R LT, [mmfYs = V72854 (Fig. 6(b)) 121, 1%
%@Ehﬁk$ﬁ&mfmmﬁwﬁﬁﬁﬁﬁﬁﬁc%
DO—HHEEM & 7o TWDL 2 EDHERTE 5.

BEAE A % AV B 2 212 X BB EME AIN OB L D
s SN TV B33 Z OGELN 7 0 & A 2 BEE Bh#
EIINT 5 % EOMOBFETE LA EDE D 2 LA
RETH D, AINICBWTORHILM 71t A & Bkt B
TOMBFAIC L0 EAREEE BN 7 ROVERLAHS
uReE b LHWEES NS,

002

(b)

20 40

26 (degree)

Fig. 6 XRD of crystalline oriented AIN by (a) static mag-
netic field, (b) rotating magnetic field.
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Fig. 7 XRD of transparent Yb:FAP ceramics and FAP
powder. Insert Photo: transparent Yb:FAP ceram-
ics (3.4 x 3.0 x 0.48 mm’).
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