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Figure S1. Structural characterization of fcc-Ti.

Figures S2 to S5. Topological Analysis.

Figure S6. Original images of Cs-corrected HRTEM.
Figure S7. Magnified images of the stable hcp/fec interface.




Figure S1. Structural characterization of fcc-Ti: (a) Platelet bands indicated by red
arrows in hcp-Ti. (b) A magnified image of a platelet band. (¢) SAED patterns of the
band in (b) along a certain zone axis, which matches with fcc <110>. (d) SAED
patterns of the band in (b) along a certain zone axis, which matches with fcc <112>.
The tilt angle between the two observed directions (b and c) is 29°, close to the ideal
tilt angle 30° in an fcc structure.



Topological Analysis of nucleation of fcc-Ti band in hep matrix

Figures S2-S5 show coherent dichromatic complex of hcp-Ti (red symbols) and
fce-Ti (black symbols) where the two crystals retain coherency in the x- and z- axis
and adopt the orientation relation designated as the x-axis along the <1210>, and
<110>g, the y-axis along <1010>y, and <110>¢., and the z-axis along <0001>p,
and <001>,, respectively. Circle and triangle symbols represent atomic planes along
the z-axis. The x-axis is the horizontal axis, the y-axis is the vertical axis, and the

z-axis is pointing out the paper.

(a)

>
>
>
>
=Y
=)
~
»
>
>
>

>

Figure S2. Nucleation of a one-layer fcc-Ti via pure shuffle mechanism. (a) Atoms
movement mode, which only involves a small shuffle displacement. (b) A one-layer
fce-Ti nucleus in hep-Ti matrix and two phase boundaries indicated by dashed lines.

the arrow indicates the growth direction.
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Figure S3. Nucleation of a two-layer fcc-Ti band via shear-shuffle mechanism. (a)
Atoms movement mode, which involves both shuffle and shear components. (b) A

two-layer fcc-Ti nucleus in hcp matrix and the two phase boundaries are of different

type.
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Figure S4. Nucleation of a three-layer fcc-Ti band via different mechanisms. (a)
Shear-shuffle mechanism, forming two identical phase boundaries. (b) Shear-shuffle
mechanism, and the two phase boundaries are of different type. (c) Pure-shuffle

mechanism, via which two identical phase boundaries differing from that shown in (a)

form.
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Figure S5. Nucleation of a four-layer fcc-Ti band via pure shuffle mechanism. (a)
Atoms movement mode, either upward or downward is an effective approach. (b) A

four-layer fcc-Ti in hep matrix, and the two phase boundaries are of different type.

Figure S6. Cs-corrected HRTEM of {1010} pcp||{110} s interfaces, (a) A two-layer
step, (b) a four-layer step, (c) a six-layer step, and (d) an eight-layer step. The region
outlined by the white box is corresponding to Fig. 4a-d in the text.
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Figure S7. HRTEM analysis confirms the prediction of the stable phase interface.
The yellow line in (a) is same as the brown dashed line in (b), indicating the shared

atomic plane.



