
Physical Seminar 
Title:  “Transient Lattice Dynamics of  

Technologically Relevant Semiconductor Nanomaterials” 

Abstract: Colloidally prepared, quantum‐confined, semiconductor nanocrystals offer tunable energy gaps, strong 

photoluminescence, and, in some cases desirable properƟes such as opƟcal gain and lasing. The role of thermal 

energy deposiƟon in these nanoscopic structures has not been substanƟvely probed. We have been performing 

ultrafast opƟcal pump, X‐ray diffracƟon probe experiments at Argonne NaƟonal Lab’s Advanced Photon Source 

on semiconductor nanocrystal (NC) colloidal dispersions as funcƟons of parƟcle size, polytype, and pump intensi‐

ty to examine laƫce response. ShiŌs of diffracƟon peaks relate laƫce heaƟng and peak amplitude reducƟon con‐

veys transient laƫce disordering (or melƟng). Intraband and Auger‐derived heaƟng is clearly observed for low 

fluences, and disordering was observed upon absorpƟon of larger numbers of photons excitaƟons per NC on av‐

erage. DiffracƟon intensity recovery kineƟcs, aƩributable to recrystallizaƟon, occur over hundreds of picoseconds 

with slower recoveries for larger parƟcles. NCs studied revert to iniƟal structures following intense photoexcita‐

Ɵon. These findings suggest a need to take into account nanomaterial physical stability and transient electronic 

structure for high intensity excitaƟon applicaƟons such as lasing and solid‐state lighƟng. AddiƟonal, emerging ex‐

perimental routes to probing and controlling thermal energy in material systems will also be presented.  
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