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April 8, 2013 (Mon), 14:00–17:40
Location: The auditorium on 1st floor,
                    Institute of Physics, Academia Sinica

http://www.phys.sinica.edu.tw/emerging_materials/
或至中央研院物理研究所首頁查詢
http://www.phys.sinica.edu.tw

14:00-14:10　Open remark

14:10-14:55　Junichiro Kono
Professor, Department of Electrical & Computer Engineering 
and Department of Physics & Astronomy Rice University, 
Houston, TX, USA
High-Field Magneto-optics in Carbon Nanomaterials 

14:55-15:40　Matthias Hoffmann
Staff Scientist, LCLS Laser Department, Stanford Linear 
Accelerator Laboratory, Menlo Park, CA, USA
Inducing and controlling superconductivity with 
strong THz fields 

15:40-16:00　Coffee break

16:00-16:45　Chih-Wei Luo
Associate Professor, Department of Electrophysics, National 
Chiao Tung University, Hsinchu, Taiwan
Ultrafast dynamics in topological insulators, Fe-based 
superconductors and multiferroics 

16:45-17:30　Keith Nelson
Professor, Department of Chemistry, Massachusetts Institute 
of Technology, Cambridge, MA, USA 
Optical Study and control of advanced materials 

17:30-17:40 　Close remark
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Light induced Superconductivity in a Stripe-ordered Cuprate
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Cavalleri
Science, 331, 6014 189-191 (2011)
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Optical study and control of advanced materials 
 

Keith A. Nelson 
 

MIT Department of Chemistry, Cambridge, MA 02139, USA 
 
Abstract 

Methods spanning an extraordinarily wide frequency range have been developed for optical 
excitation, control, and observation of the various collective degrees of freedom that play key 
roles in advanced material behavior. The use of optical and terahertz fields to drive thermal, 
acoustic phonon, optic phonon, and electronic responses and the use of terahertz through x-
ray pulses to monitor the responses will be illustrated in order of experimental complexity. 
First, a simple four-wave mixing or "transient grating" optical measurement of thermal 
transport, a property of key interest in thermoelectric materials, will be discussed [1]. The 
results reveal non-diffusive kinetics at small but macroscopic length scales even at room 
temperature, indicating that the acoustic phonons that carry thermal energy have relatively 
long mean free paths. Separate experiments aimed at direct measurements of the phonon 
mean free paths will be mentioned [2,3]. Next, a more advanced form of the four-wave (or 
higher-order) mixing measurement in which all the light fields are generated by femtosecond 
pulse shaping, enabling fully phase-coherent control and multidimensional spectroscopic 
measurement, will be discussed [4]. Results that directly reveal correlations among multiple 
excitons and exciton-polaritons will be presented [5-7]. Finally, optical generation of intense 
terahertz (THz) pulses and the use of strong THz fields to drive optic phonon and electronic 
responses including insulator-metal phase transitions will be discussed [8,9]. Probing of THz-
induced responses with THz, optical, and x-ray pulses will be illustrated. Taken together, the 
results illustrate how increasing capabilities for control and observation of collective degrees 
of freedom yield new insights and new control possibilities for complex processes that 
involve those degrees of freedom.  
 
References 
[1] "Direct measurement of room-temperature nondiffusive thermal transport over micron distances in a silicon 
membrane," J.A. Johnson, A.A. Maznev, J. Cuffe, J.K. Eliason, A.J. Minnich, T. Kehoe, C.M. Sotomayor Torres, 
G. Chen, and K.A. Nelson, Phys. Rev. Lett. 110, 025901 (2013). 
[2] "Narrow-band acoustic attenuation measurements in vitreous silica at frequencies between 20 and 400 GHz," 
C. Klieber, E. Peronne, K. Katayama, J. Choi, M. Yamaguchi, T. Pezeril, and K.A. Nelson, Appl. Phys. Lett. 98, 
211908 (2011). 
[3] "Lifetime of sub-THz coherent acoustic phonons in a GaAs-AlAs superlattice," A.A. Maznev, F. Hofmann, 
A. Jandl, K. Esfarjani, M.T. Bulsara, E.A. Fitzgerald, G. Chen, and K.A. Nelson, arXiv:1210.1254 [cond-mat]. 
[4] "Invited Article: The coherent optical laser beam recombination technique (COLBERT) spectrometer: 
Coherent multidimensional spectroscopy made easier," D.B. Turner, K.W. Stone, K. Gundogdu, and K.A. 
Nelson, Rev. Sci. Instrum. 82, 0813301 (2011). 
[5] “Two-quantum 2D FT electronic spectroscopy of biexcitons in GaAs quantum wells,” K.W. Stone, K. 
Gundogdu, D.B. Turner, X. Li, S.T. Cundiff, and K.A. Nelson, Science 324, 1169 (2009). 
[6] “Coherent measurements of high-order electronic correlations in quantum wells,” D.B. Turner and K.A. 
Nelson, Nature 466, 1089 (2010). 
[7] "P. Wen, G. Christmann, J.J. Baumberg, and K.A. Nelson, "Influence of multi-exciton correlations on 
nonlinear polariton dynamics in semiconductor microcavities," New J. Phys. 15, 025005 (2013). 
[8] “Collective coherent control: Synchronization of polarization in ferroelectric PbTiO3 by shaped THz fields,” 
T. Qi, Y.-H. Shin, K.-L. Yeh, K.A. Nelson, and A.M. Rappe, Phys. Rev. Lett. 102, 247603 (2009). 
[9] "Terahertz-field-induced insulator-to-metal transition in vanadium dioxide metamaterial," M. Liu, H.Y. 
Hwang, H. Tao, A.C. Strikwerda, K. Fan, G.R. Keiser, A.J. Sternbach, K.G. West, S. Kittiwatanakul, J. Lu, S.A. 
Wolf, F.G. Omonetto, X. Zhang, K.A. Nelson, and R.D. Averitt, Nature 487, 345 (2012). 


	0408workshop
	Junichiro Kono_reference
	Matthias Hoffmann_Talk Reference
	CW Luo_References 
	Keith Nelson Abstract

