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Figure S1. Scanning electron micrographs of crystal of 1 showing both the {001} (a, b) and {100} (c, d)
facets.
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Figure S2. PXRD pattern of the crystalline product formed from the synthesis of 1. The
experimental diffraction pattern is shown as the black line, and the red tick marks represent
the calculated reflection positions for 1 (tetragonal, P4/mmm, a = b = 10.9212(6) A, ¢ =
9.6108(7) A, a =B =y = 90°).1
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Figure S3. AFM deflection image of 1 with cross-section analysis (green line) showing the step heights
that correspond to the dgy;-lattice spacing. AFM image size is 6.5 x 4.0 um?.



Figure S4. AFM deflection images of 1 under DMF (a) and after 6.4 min of growth solution 2 injection
(b). Both AFM images cover the same area. The terrace shown with the green arrow is similar to the
terrace shown in the green arrow in b. However, many additional 2D nuclei of 2 are present over the
terraces in b. AFM images size are 3.0 x 1.5 um?.



Table S1. The values of the measured in-plane rotational epitaxy angles between the diagonals of
several surface square growth layers, mounds and spirals and the edges of the core-shell 1@2 crystals.

Growth Angle
island ()
1 6.03
2 5.09
3* 6.76
4 5.73
5 5.19
6 5.77
7 6.90
8 6.32
9 5.38
10 5.72
11 5.79
12 5.93
13 5.32
6.68
14
Average 5.9
Std.
deviation 0.7

*Angle measured for the growth island highlighted in Figure 5a on the crystal shown in Figure 5d.
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