SUPPORTING INFORMATION

Direct Fabrication of Zero- and One-Dimensional Metal

Nanocrystals by Thermally Assisted Electromigration

Jong Min Yuk,” # Kwanpyo Kim,*** Zonghoon Lee,” Masashi Watanabe,” -* A. Zettl,* " * Tae Whan

Kim,” Young Soo No,” Won Kook Choi,€ and Jeong Yong Lee’ **
t Department of Materials Science and Engineering, KAIST, Daejeon 305-701, Korea

* National Center for Electron Microscopy, SMaterials Sciences Division, Lawrence Berkeley National

Laboratory, California 94720

LDepartment of Physics, " Center of Integrated Nanomechanical Systems, University of California at

Berkeley, California 94720

INational Research Laboratory for Nano Quantum Electronics Laboratory, Department of Electronics

and Communications Engineering, Hanyang University, Seoul 133-791, Korea

€ Thin Film Materials Research Center, Korea Institute of Science and Technology, Seoul 136-791,

Korea

"Currently at Department of Materials Science and Engineering, Lehigh University, Bethlehem,

Pennsylvania 18015

“Address correspondence to j.y.lee@kaist.ac.kr



mailto:j.y.lee@kaist.ac.kr

Supporting Figures

Figure S1. Zn single nanocrystal.

Figure S2.Transformation of Zn from liquid into solid.

Supporting Movies

Movies S1 to S3
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Figure S1. Zn single nanocrystal. (a) High-resolution TEM image acquired from a created nanodot

shows the (OJi‘L) lattice fringes of a hexagonal Zn. (b) Selected area electron diffraction pattern acquired

from a created nanodot indicates the spots along [2110] zone-axis of single crystal Zn with other spots

from ZnO, W, and Si.



Figure S2. Transformation of Zn from liquid into solid. (a) Selected area electron diffraction pattern
indicates that the contact part of the Zn nanorod is liquid because of the local Joule heating induced by
applying a bias voltage. (b) When the molten region is moved from the Zn/ZnO interface by the tip

manipulation, the liquid Zn transforms into solid Zn nanocrystals which is identified by the spots of

{1010} and {0002} planes of hexagonal Zn.

Supporting Movies

Movie S1 (Movie Sl.avi) In situ TEM movie shows that a Zn nanodot is grown by thermally assisted
electromigration of Zn ions to the negatively biased tip (corresponding to inserted TEM images of
Figure 2 in the article). The movie plays 4 times slower than the real time. The tip and sample are
temporarily shaken as soon as the biasing tip is contacted with ZnO surface because of surface

breakdown.

Movie S2 (Movie S2.avi) In situ TEM movie shows a fabrication of a Zn nanowire with the tip

withdrawing rate of ~4.5 nm/s (corresponding to Figure 4a in the article).



Movie S3 (Movie S3.avi) In situ TEM movie shows a fabrication of a Zn nanorod with the tip
withdrawing rate of ~0.7 nm/s (corresponding to Figure 4b in the article). Arrows indicate the molten

regions. The movie plays 16 times faster than the real time.



