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Departmental Colloquium 

“Manipulation of Phonon and Spin Dynamics at the Nanoscale”  
3:30 PM Thursday, April 2, 2015  

 435 Nicholson Hall  
Min Quyang 

University of Maryland  
HOST:	  Jiandi	  Zhang	   

• Refreshments served at 3:10 PM in 232 (Library) Nicholson Hall • 	  
"In	  this	  talk	  I	  will	  present	  a	  few	  recent	  advances	  from	  my	  research	  group,	  centering	  on	  coherent	  manipulation	  of	  fundamental	  phonon	  and	  
spin	  dynamics	  in	  precisely	  engineered	  colloidal	  hybrid	  nanostructures	  by	  ultrafast	  all	  optical	   techniques.	  Ultrafast	  optical	  spectroscopy	  not	  
only	  offers	  a	  unique	  tool	  to	  probe	  phonon	  and	  spin	  dynamics	  with	  extremely	  high	  sensitivity	  but	  also	  allows	  precise	  control	  of	  fundamental	  
quantum	  processes	  at	  the	  nanoscale.	  For	  example,	  I	  will	  demonstrate	  how	  to	  apply	  ultrafast	  optical	  spectroscopy	  to	  reveal	  coherent	  phonon	  
modulation	  through	  nanoscale	  acoustically	  mismatched	  interface.	  By	  employing	  a	  sequence	  of	  coherent	  laser	  pulses	  selective	  phonon	  modes	  
can	  be	  enhanced	  or	  annihilated,	  and	  the	   interplay	  between	  different	  phonon	  modes	  can	  be	  tailored.	  Furthermore,	  ultrafast	  coherent	  spin	  
manipulation	   can	  be	   achieved	   in	   semiconductor	  quantum	   structures	   through	  novel	   plasmon-‐exciton	   resonant	   coupling.	   This	   has	   recently	  
enabled	   first	   demonstration	   of	   all	   optical	   spin	   echo	   in	   colloidal	   semiconductor	   nanostructures,	   with	  manifestation	   of	   intrinsic	   long	   spin	  
lifetime.	  All	  these	  together	  should	  offer	  valuable	  opportunity	  to	  reveal	  nature	  of	  quantum	  phonon	  and	  spin	  couplings	  at	  the	  nanoscale.”	  

 
1.“Electron-‐scattering	  form	  factors	  for	  Li-‐6	  in	  the	  ab	  initio	  symmetry-‐guided	  framework",	  T.	  Dytrych,	  A.	  C.	  Hayes,	  K.	  D.	  Launey,	  
J.	  P.	  Draayer,	  P.	  Maris,	  J.	  P.	  Vary,	  D.	  Langr,	  and	  T.	  Oberhuber,	  Phys.	  Rev.	  C	  91,	  024326	  (2015). 

Publications: 

 

Spring Seminar 
John Keith 

University of Pittsburgh 
 

 “Exploring CO2 Conversion Into Commodity Chemicals with First Principles Quantum Chemistry”  
3:30pm, Wednesday, April 1, 2015 

 

Announcement: 
 

Highland Road Park Observatory 
 

6th ANNUAL 
NANO DAYS 

Saturday, March 28, 2015 from 2:00 pm to 6:00 pm 
No admission fee.  For ages six and older. 
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