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Fig. 2. (a) Photograph showing the core region and first few bands of a banded
spherulite grown at AT = 24.9 °C. The probe used to induce nucleation is visible

on the left side of the image and two lines indicate the relevant distances to the first
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Fig. 3. Size of the core region vs. Tiller’s scale factor. (e) denotes the maximum and
(A) the minimum. The solid lines serve as guides to the eye and indicate the region
where Tiller’s model appears to be most applicable.
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Fig. 4. Position of solidification front vs. Time at AT = 8.3 °C. Specific origins of
position and time are arbitrary, although near the nucleation site. The dashed line
in indicates the position of the first dark band. No change in slope is noticeable in
the graph.

in Fig. 3. The solid lines in Fig. 3 show that the model qualitatively accounts
for the behavior in the high velocity, or high undercooling, region. However,
the model does not predict a divergence of the core region and thus fails near

the undercooling threshold (AT = 8.3 °C).

3.3  The Solidification Front.
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Fig. 8. (a) Ratio of the sizes of the light band to the dark band vs. Undercooling.
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ification front for AT = 19.3°C. The moment of nucleation is defined as time = 0.
The solid curve is the temperature of the melt.

twist region (the “soliton”) separated by untwisted regions, whose size diverges
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Fig. 10. A typical cooling curve. The dotted curve is an extrapolation of the initial
cooling, and the shaded region represents the additional latent heat released during
freezing.

of heat loss through the mold to the temperature stage is calibrated using
cooling curves of hot water, which has a known ¢,. Next, the initial cooling
in Fig. 10 is fit with a double exponential, shown as the dashed curve, which
indicates two separate time scales are present in the cooling. The first time
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mold by the hot melt, as shown by varying the initial temperature of the
mold. The second time scale is on the order of ~ 10 min and is the heat loss
through the mold to the temperature stage. From this rate of heat loss and
the mass of the mixture, we calculate ¢, = 1.8 £ 0.2 J/°Cgm. We calculate L
from the “extra” area between the actual cooling curve and the extrapolated
initial cooling, indicated by the shaded region in Fig. 10. This method yields
L =100415J/gm.

We have also measured the viscosity of the melt using a capillary tube vis-
cometer[27]. The viscosity is found to obey the Andrayde-Eyring equation
v =1v,el/T with v, = 0.07 £ 0.01 ¢S and T, = 1580 + 60 K[28].
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