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Crystal growth of langasite by floating zone method and characterization
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Abstract Langasite single crystal was grown by Xenon-arc floating zone method in mixutre of Ar and O2 gas atmosphere.
Growing and rotation speed were 1.5 mm/h and 15 rpm respectively. The grown crystal had a c-axis and color of
Composition of the grown crystal was La3.10Ga4.73Si1.17O14. Activation energy of the crystal was 0.23 eV and was PT
characteristics.
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� � ������ ��	
 �� Langasite 
��� Ar� O2� ��� ��� ����� ���� !, "# ��
$%& '' 1.5 mm/hr, ()$%& 15 rpm�*+, ��� ��, -./ 0, 1234� �56. ��� ��, c 7 8
9 : ��;* !, <� 89� =�>?� @� ��/ A� BCD E F*+, ��� ��, La3.10Ga4.73Si1.17O14� =
�� �3+ F*6. 500 nm �G� HEIJ& ��� ��� 123K� LM� F& A� BCD E F* !, MN�
Langasite� O�P�Q3& 0.23 eV�*+, 300oC �R� S%�� PTC� T�� UVW& A� X E F*6.
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Fig. 1. Schematic diagram of one mirrored Xe-arc Floating Zone
crystal grower.

Table 1
Suitable langasite growth conditions by floating zone method

Parameters Suitable conditions

Seed [001] oriented langasite single crysta
Atmosphere Ar gas, O2 gas
Gas flow rate (l/min) 0.8(Ar), 0.2(O2)
Melting power (%) 33~34
Growing power (%) 31~32
Growth rate (mm/hr) 1.5~2.2
Rotation rate (rpm) 15 rpm(upper), −12 rpm(lower)
Cooling time (hrs) 12~18
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Fig. 2. Photograph of grown langasite crystal.

Fig. 3. XRD results of the grown crystal cut perpendicular to
the grown direction.

Fig. 4. Laue Back reflection photograph of the grown langas
crystal.

Fig. 5. XRD results of synthesized La3Ga5SiO14 (a) 1400oC 5 h,
(b) 1350oC 5 h, (c) 1300oC 5 h, (d) 1250oC 5 h, (e) 1200oC 5 h.
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¤� ³�Ñ� UKT) j�£ tIJ  ,£%. «�

( �4f C�� 93 300oC �8� a)� Úb ��
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Fig. 6. WDS analysis of the grown crystal along the grown
direction.

Fig. 7. Dielectric constants of grown langasite crystal with dif-
ferent temperature and frequency.

Fig. 8. AC conductivity of grown langasite crystal with dif
ferent temperature and frequency.

Fig. 9. DC conductivity of grown langasite crystal with dif
ferent temperature and frequency.
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