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Figure   S1.  Morphology   of   single   crystalline   β-Ga2O3   nanowires   grown   on  SiO2/Si   (100)  
substrate   covered   with   nominally   2   nm   Au   film.   (a)   Overview   STEM   image   of   a   Ga2O3  
nanowire  on  amorphous  carbon  film  (growth  temperature:  550°C).  Inset:  High-resolution  HAADF-
STEM  image  of  a  small  section  of   the  nanowire.   (b)  High-resolution  TEM  image  of  a  section  of  
the  Ga2O3  nanowire  showing  twinning  along  the  [200]  direction.  (c)  Electron  diffraction  patterns  
obtained   at   two   positions   along   the   Ga2O3   nanowire.   (d)   Higher   magnification   images   of   the  
diffraction  patterns  in  (c)  showing  the  single  crystal  stricture  (top)  and  extra  spots  due  to  twinning  
(bottom).   (e)   Simulated   diffraction   patterns   along   the   [0-10]   zone   axis   (left),   [010]   one   axis  
(middle)  and  superimposed   (right)  demonstrating   that   the  mirror   imaging  of   the  planes   leads   to  
the  additional  spots  in  the  diffraction  patterns.    
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Figure   S2.   Morphology   of   single   crystalline   Ga2O3   nanowires   grown   on   SiO2/Si   (100)  
substrate  covered  with  nominally  2  nm  Ag  film.  (a)  Overview  TEM  image  of  a  typical  Ga2O3  
nanowire  on  amorphous  carbon  film  (growth  temperature:  550°C).  (b)  Electron  diffraction  pattern  
of  the  Ga2O3  nanowire  along  the  [010]  zone  axis.    

  

  
Figure  S3.  Raman  spectrum  of  the  Ga2S3  precursor  powder.  The  observed  modes  (black  
curve)  are  consistent  with  pure  Ga2S3,  see   ref.  1.  Comparison  with   the  spectrum  of  a  GaS  
powder  containing  a  small  amount  of  Ga2S3   impurities   (red  curve)  shows  no  detectable  GaS   in  
our  Ga2S3  precursor  (absence  of  GaS  peaks  marked  by  red  arrows).  
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Figure   S4.   EDS   elemental  maps   of   single   crystalline  Ga2O3   nanowires.   (a)  HAADF-STEM  
image  of  representative  Ga2O3  nanowires  (scale  bar:  200  nm).  (c)   -   (e)  EDS  elemental  maps  of  
one   of   the   Ga2O3   nanowires   showing   the   distribution   of   Ga   (red),   oxygen   (blue)   and   sulfur  
(yellow).  (f)  EDS  spectrum  from  the  nanowire.  The  inset  shows  the  magnified  sulfur  Kα  region  of  
the  spectrum.  
  
  
  

  
Figure  S5.  Single  crystalline  Ga2O3  nanowires.   (a)  Overview  TEM  image  of  a  representative  
Ga2O3  nanowire  (growth  temperature:  500°C).  Inset:  Electron  diffraction  pattern  of  the  nanowire.  
(b)  TEM   image  of   the   nanowire   close   to   the  Au-rich   tip.   (c)  High-resolution  TEM   image  of   the  
nanowire.   (d)   High-resolution   TEM   image   of   the   core-shell   structure   of   the   tip   consisting   of  
layered  GaS  tightly  wrapping  the  Au-rich  nanoparticle.  Note  the  sharp  interface  between  the  shell  
and  the  nanowire.  
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