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Fig. S1ITEM micrographs of 3D NPCu@Cu,0

Cu,0 film with a thickness about 15 to 20 nm grown on the surface of copper ligaments. The
boundary of Cu and Cu,O can be clear see in TEM image. The space of 0.18 nm between the
neighboring lattice planes belong to the (200) copper lattice plane. The space of 0.30 nm between

the neighboring lattice planes belong to the (110) Cu,0 lattice plane.



