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1(u�q_�D�t;�3hT�uzM��SsHYI�*��-���*4���O� CCD TL*,fDb�##_L9b�+.��*�=�Fu4s-��R�d!"TYIkZ�l�?O-g�r)P�s�u�U� 1.5mm, }� 0.2mmT$7-/ [5] I�89� 1200KZ
?#�ad��zoT+_?�u-/�7:t�m� 0.2mm T?���gCT�?#�����Z?�(�℄p!�&�T�ZR��T��?#�O�-%P�8!��ZR?��>���

� 1 ,.\U�
Fig. 1 Schematic diagram of the heater

� 2 ,.�>}T+Æbt%
Fig. 2 Radial temperature distribution of the

melt

3 C=?XJ-/TU,�u&C� 2 v℄�ad-/�?�TI�q�'a��ue'�'8k6�vR)RtU,�>Y;T�|�� 3 ` yG�S6T PGO P��D��dRa>w` yG�S6T}�7TP��P���bKrT45#�CÆ���'�V��/5#�UTr1m2U����C�v℄�
� 3 |�6S�xF�Q5
Fig. 3 Hexagon flat interface growth

� 4 N}��S4"
Fig. 4 Defect in the surface of the crystal� 4 `YW##TzOz�����TIA`P�S6G��(�A`P�?EG���z��
�� tg�S65#
S6���'��Æ����P�CXHvj�S6���'�V5#u?�P�S6�<��B4<�LZ��tE�uK#�}�?�P�S6��[5T�PS6TGXKb�Q��4lj�PS6`Jg���<T{��
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2 ! � \�U��q(N}��NQ5SXV	0EV 337iK#�?�ad[bB}T Pr k�$BT> �PS6 [6∼9]. zOq��MW�u3hI��Y }�?�$R�TP�S65#TYW
1GX��4fd?�P�S6T5#GXa`NP�S6�:!�L9O/!"�l�{$5#T��8!D�O/l�*~k��4sjL9GX�8i��TYI"��`dRf���<L9YW
1���uYI�
1Pt[5T
PGO�PS6�� 5�℄t�PS6T�<�uP�T��bO/s����s�Z+�O�:��3�wT�
> O�27TA�iG/���A�iG/TUCpxH�8�O�xGTW �uA�iG/T�
> ��PTS6�� 5(a)�||> �PS6�� 5(b)��P�z`[> u	�� 5(c) �u	��zO%S6�� 5(d)��z*d`[> Xj(uTu	S6� � 5 �NQ5�;

Fig. 5 Process of the dendrite growth

� 6 �NQ5obS�_
Fig. 6 Fluctuation in the rate of the dendrite

growth

b~PuP���$FuHT?�/gR7:f{.Y�vR��<����PS6T�<�L`aiGf�T��Z��f PGOP�T:��hvT XRD u� [10], ��s��3`v PbO TÆ���W�S6�r)P�Thv PbO � GeO2 T?Zu�� 886 �
1115◦C, �ZRhvuB�r)P� 738◦C ?ZJ}TS6��$T�3?#�Di7:v PbOTÆ���i��Æ��+�O�:��3�adu$�
FuO�A��|�DiXltA�iG�LiXlt��PTS6�C�uYI�f���Æ��T7:�Yd�SÆ��PS65#T> �YI�-R`[> �PS6TxGA�iG/T�m� 12µm.n_b�##��+.��FtYITb��=��Y��fYI�<T5#L9kZu��� 6 `�P�zTS6puW:T�#0$�D��dRa>��PTS6p` `T�N��LO'D�YW+.Tb��*L9,|u��dRR>O/^:TD��� 6 �uX 5s, X 11s �X 13s wM> tE�n4Tp `�C��T A � B � CZv℄���u�YIb��=l �u A Z� C ZwMu�> t�Pu	TS6��
�PTS6pBTe�Pu	> T[(�i B ZwM�P�z> t!,��Ml
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�P�zTS6pe$S6q,T[(�L`�q�[(WnT[(-l%bJ!>T�+j�H�
4 CJn_?�P�S6YW
1N�
1t�r)P�S6�<�O/S65#�{�`��PTS6�<���l ���PT3Sfs�b��u$�
> A�iG/�iG/T�xH�8�Æ�xGW�> [5T�PS6�A�iG/TxG�m�
12µm. ��%f��PS6TO/{:)tu�����PS6p�O` `T�$C��P�zTS6pBTeu	> �S6q,T[(�2H[℄
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In Situ Observation of Dendrite in Pb5Ge3O11 Crystal Growth

HONG Yong1, JIN Wei-Qing1, PAN Xiu-Hong1, YODA Shinichi2

(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China; 2. Space Uti-

lization Research Center, Office of Space Utilization System, JAXA, 2-2-1, Sengen, Tsukuba, Ibaraki 305,

Japan)

Abstract: The whole process of the dendrite growth in PGO melt crystal growth was visualized

in the in situ observation system. It was pointed out that the dendrite had relation with the

PbO impurity. An concentration diffusive layer arising from the impurity was observed, and the

dendrite growth was triggered when the diameter of the layer exceeded the critical value about

12µm. The rate of the main trunk of the dendrite against the time was measured. It was noted

that the rate was affected by some factors such as the appearance of the branches and the turning

of the main trunk, which was assumed according to our early work.

Key words oxide melt crystal growth; defect of growth; in situ observation; dendrite growth


