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A novel method of growing bulk singlé crystals

Organic single crystals of substituted static glass crucible, which is kept in-  zone Khanthal wire-wound furna(:‘eVz:mk
benzene derivatives with high optical side an independently controlled two-  the microtube is dipped in the melt; Tt
nonlinearties and low melting tempera- .
tures are very promising materials for
future optoelectronic and nonlinear op-
tical applications. However, it is diffi-
~cult to grow large size organic
single crystals. ‘Recently, Sankaranaray-
anan of Alagappa University, Karaikudi
and Ramasamy of Anna University,
Chennai?, _have successfully grown a ’
large” size’ single cry&tal «of .benzi¥*?
having hexagonal facets (Figure 13 by 'a™
novel seeding method using a microtube-
and based on Czochralski pulling tech-
nique. The conventional Czochralski
technique involves three steps, viz.
melting the source material, seeding the
melt and pulling the crystal. In this re-
cent study, an attempt is made to seed
the melt with a stainless steel microtube
of 6 u ID. Due to capillary rise, a fine -

column of melt {$ crystallized inside th
mett 4> crystaliz e e Figure 1. Benzil single crystal 'C’' with the microtube as a seed.

microtube which is used as a primary « o,z of Crystal Growth, vol. 193, K. Sankaranarayanan and P. R
seed. In their experimental set-up  ‘Microtube-Czochralski technique (uT-Cz): a novel way of seeding the melt
(Figure 2), the material is melted in a ~ bulk single crystal', pp. 252-256, © 1998, with permission from Elsevier S¢

1570 . ) ‘ e CURRENT SCIENCE, VOL. 77, NO. 12, 25 DECEMBI



NEWS

Seed holder.

le——- 5.5 micro tube

Quarlz

plate

N

_

Glass crucibte 7/ £

L Crystal

Two zone
furnace

. NN
Ceramic brick— ////1 \\\

N

NNV

SRS

?F‘I‘;gure 2. A schematic diagram of the experimental setup. Reprinted from Journal of
‘Crystal Growth, vol. 193, K. Sankaranarayanan and P. Ramasamy, ‘Microtube-
‘Czochralski technique (uT-Cz): a novel way of seeding the melt to grow bulk single

mucleation inside the tube is controlled
‘by. the following experimental parame-

ters: radius and fotation rate of the mi-

crotube, melt temiperature at which the
‘microtube seeding is made (ty,), pulling
rate, axial temperature gradient and the

dength of the microtube underneath the

‘crystal’, pp. 252-256, © 1998, with permission from Elsevier Science.

melt surface (lyms). The authors have
reported three growth runs correspond-
ing to L =0.5, 1 and 1.5 mm. Once
the growth run is completed, the system
temperature has to be reduced at the rate
of 1°C/h. Any rapid cooling results in a
crack in the “crystal grown. For

lyms = 1.5mm and with modified  axial
gradient a benzil single crystal with
high quality transparency, having near
planar crystal-melt -interface is. .ob-
tained. The crystal pulling rate is main-
tained at 1.2 mm/h at fy, =90°C. The
crystal rotation rate is-6 rpm. There also
exists a critical rotation rate relative to

_the radius of the microtube. Only below

this rate, the change in crystal rotation
is influential in deciding .the morphol-
ogy of the resultant crystal. They have
also analysed the effect of /,, on the
nucleation. If the mepilevel and the,
crystal orientation inside the tube along
two sides are:the same then the value of
lums is not vital. If the crystal orientation
along two sides of the tube are different
then the value of ., plays a crucial
role.  The value of I, should be suffi-
cient enough to allow -any one of the
orientations at the end of the microtube
as the deciding crystal orientation. This
technique is. viable to grow a bulk single
crystal -from the melt without a pre-
grown-seed and the reproducibility for
getting single crystals is about 80%.
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