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I	
   will	
   describe	
   recent	
   developments	
   rela3ng	
   the	
   physics	
   of	
   the	
   half-­‐filled	
  
Landau	
   	
   level	
   in	
   two	
   dimensions	
   to	
   correlated	
   surface	
   states	
   of	
   topological	
  
insulators	
   in	
   three	
   dimensions	
   (and	
   to	
   certain	
   quantum	
   spin	
   liquid	
   phases).	
  	
  	
  
The	
  resul3ng	
  insights	
  provide	
  an	
  interes3ng	
  answer	
  to	
  the	
  old	
  ques3on	
  of	
  how	
  
par3cle-­‐hole	
   symmetry	
   is	
   realized	
   in	
   composite	
   fermion	
   liquids.	
   Specifically	
  	
  
the	
   metallic	
   state	
   at	
   filling	
   $\nu	
   =	
   \frac{1}{2}$	
   -­‐	
   described	
   originally	
   in	
  
pioneering	
  work	
  by	
  Halperin	
  ,	
  Lee,	
  and	
  Read	
  as	
  a	
  liquid	
  of	
  composite	
  fermions	
  -­‐	
  
was	
   proposed	
   recently	
   by	
   Son	
   to	
   be	
   described	
   by	
   a	
   par3cle-­‐hole	
   symmetric	
  
effec3ve	
  field	
   theory	
  dis3nct	
   from	
  that	
   in	
   the	
  prior	
   literature.	
   	
   I	
  will	
  describe	
  
physical	
   jus3fica3ons	
   of	
   this	
   proposal	
   both	
   through	
   modifica3on	
   of	
   older	
  
pictures	
   of	
   composite	
   fermions,	
   and	
   through	
   the	
   connec3ons	
   to	
   topological	
  
insulator	
   surfaces.	
   	
   I	
   revisit	
   the	
   phenomenology	
   of	
   composite	
   fermi	
   liquids	
  
(with	
  or	
  without	
  par3cle-­‐hole	
   symmetry),	
   and	
   show	
   that	
   their	
  heat/electrical	
  
transport	
   drama3cally	
   violates	
   the	
   conven3onal	
   Wiedemann-­‐Franz	
   law	
   but	
  
sa3sfies	
  a	
  modified	
  one.	
    


