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Rice Quantum Institute

Annual Research Colloquium

2007

Welcome to the 21st Annual RQI Research Colloquium.  There are 82 papers presented in 8 oral sessions submit-
ted by graduate students and postdoctoral fellows this year. The mid-day Undergraduate Research Symposium 
consists of 42 poster presentations by students from Rice and other schools, including participants in the NSF-
funded Research Experience for Undergraduates (REU) and NanoJapan programs and the Nanophotonics IGERT 
REU program.  Special presentation prizes, in addition to those from RQI) are being sponsored by Schlumberger 
and Micron Technology.  As this is printed, there are other companies also considering sponsoring prizes.

All talks are in Duncan Hall McMurtry Auditorium and Room 1064. Each talk will be eight minutes long, with 
two minutes allowed for questions. The poster session is in Martel Hall, the lobby just outside McMurtry Audi-
torium.

Sandwich lunches will be provided at 12:00 p.m. for those people who have signed up in advance.  After the Col-
loquium is over, we will move to the area outside Duncan Hall for a dinner catered by Goode Company Barbecue.  
Coupons for lunch and dinner will be included in the registration packets.

Schedule

IA. Nanostructures, 8:00 a.m., McMurtry
IB. Biophysics, 8:00 a.m., DH 1064

Break, 9:50-10:10 a.m., Duncan Hall Lobby

IIA. Carbon Nanotubes, 10:10 a.m., DH 1064
IIB. AMO Physics, 10:10 a.m., McMurtry

Poster Session & Lunch, 12:00-1:00 p.m.

IIIA. Nanophotonic/Plasmonic Physics, 1:00 p.m., McMurtry
IIIB. AMO Physics, 1:00 p.m., DH 1064

Break, 2:50-3:10 p.m., Duncan Hall Lobby

IVA. Quantum Materials/Magnetism, 3:10 p.m, McMurtry
IVB. Spectroscopy & Sensing, 3:10 p.m., DH 1064

Barbecue Dinner, 5:00 p.m., outside Duncan Hall
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IA. Nanostructures
8:00 a.m.

McMurtry Auditorium

IA–1		  8:00–8:10 a.m.
Sucrose functionalized, water soluble carbon nanostructures

Oleksandr V. Kuznetsov1, Rui F. M. Lobo2 and Valery N. Khabashesku3

1Department of Physics and Astronomy, Rice University, 2Department of Physics, Faculty of Sciences and Technology, 
New University of Lisbon, Caparica, Portugal, 3Department of Chemistry, Rice Quantum Institute and Smalley Institute 

for Nanoscale Science and Technology, Rice University

IA–2		  8:10–8:20 a.m.
Metal chalcogenide nanostructures from
single-source organometallic precursors

T. Mandal, V.Stavila, K.H.Whitmire
Department of Chemistry, Rice University, Houston, Texas

 
IA–3		  8:20–8:30 a.m.

The boron buckyball B80: A new family of fullerenes?
Arta Sadrzadeh, Nevill Gonzalez Szwacki, Olga V. Pupysheva, and Boris I. Yakobson

Department of Mechanical Engineering & Materials Science, Rice University, Houston, Texas 77251, USA

IA–4		  8:30–8:40 a.m.
Rolling of Nanocars: A Single Molecular Study

Saumyakanti Khatua, Kevin Claytor, Jason Guerrero, James M. Tour, and Stephan Link 
Department of Chemistry, Rice University, Texas, USA

IA–5		  8:40–8:50 a.m.
Substrate-Dependent Electronic Behavior of Polydiacetylene Nanowires

R. Giridharagopal, L. Wang, K. F. Kelly
Department of Electrical and Computer Engineering, Rice University

IA–6		  8:50–9:00 a.m.
STM study of Polydiacetylene nanowires on Au/graphite

Lili Wang, Rajiv Giridaragopal and Kevin F. Kelly
Department of Electrical and Computer Engineering, Rice University, Houston, Texas

IA–7		  9:00–9:10 a.m.
Nanometer length-scale contact effects in poly 3-hexylthiophene

J. Worne1 and D. Natelson1,2

1Department of Electrical and Computer Engineering, Rice University
2Department of Physics and Astronomy, Rice University

IA–8		  9:10–9:20 a.m.
High-Aspect-Ratio Nanogaps Fabrication

A. Fursina1, S. Lee2, D. Natelson2

1Department of Chemistry, Rice University, 6100 Main St., Houston, TX 77005
2Department of Physics and Astronomy, Rice University, 6100 Main St., Houston, TX 77005
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IA–9		  9:20–9:30 a.m.
Detection of a Small Number of Molecules on Electromigrated Nanogaps 

Using Surface-Enhanced Raman Spectroscopy
D. Ward, D. Natelson

Department of Physics, Rice University

IA–10		  9:30–9:40 a.m.
Radiation-enhanced superplasticity in nanotubes and 2D-crystals

Yu Lin, Feng Ding, and Boris I. Yakobson
Department of Mechanical Engineering & Materials Science, Rice University, Houston TX 77005, USA

IA–11		  9:40–9:50 a.m.
Spectroscopic monitoring of a dehydrochlorination reaction on 

catalytically active Pd islands integrated on plasmonic substrates 
Kimberly Heck1, Ben Janesko2, Gustavo E. Scuseria2, Naomi J. Halas2,3 and Michael S. Wong1,2 

1Department of Chemical and Biomolecular Engineering, 2Department of Chemistry, 3Department of Electrical and 
Computer Engineering, Rice University, Houston, TX

IB. Biophysics
8:00 a.m.

Duncan Hall 1064

IB–1		  8:00–8:10 a.m.
Totally Asymmetric Simple Exclusion Process

with local point inhomogeneity
K.Tsekouras and A.B.Kolomeisky 

Department of Chemistry, Rice University, Houston TX

IB–2		  8:10–8:20 a.m.
Theoretical investigation of the effects of step-size

fluctuations on the dynamics of Myosin-V
R.K. Das and A.B. Kolomeisky

Department of Chemistry, Rice University, Houston, Texas, USA

IB–3		  8:20–8:30 a.m.
Effect of Denaturant on Single Molecule Force Spectroscopy 

E.Botello, N. Harris and C.H. Kiang
Department of Physics and Astronomy, Rice University, Houston, TX

IB–4		  8:30–8:40 a.m.
The Effect of Cantilever Spring Constant on Force Measurement

in Single-Molecule Force Spectroscopy
C. J. Richard, N. C. Harris, and C.-H. Kiang

Department of Physics and Astronomy, Rice University, Houston, Texas
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IB–5		  8:40–8:50 a.m.
Improvement of X-ray crystallographic structures

with normal-mode-based refinement
Xiaorui Chen, Billy Poon, Qinghua Wang and Jianpeng Ma

Graduate Program of Structural and Computational Biology and Molecular Biophysics,
Verna and Marrs McLean Department of Biochemistry and Molecular Biology,

Baylor College of Medicine, Houston, TX
Department of Bioengineering, Rice University, Houston, TX

IB–6		  8:50–9:00 a.m.
A Novel Statistical Potential Based on Side-chain Packing (PSP)

and Its Application on Side-chain Modeling
Mingyang Lu1, Athanasios Dousis2, and Jianpeng Ma1,2

1Verna and Marrs McLean Department of Biochemistry and Molecular Biology,
Baylor College of Medicine, One Baylor Plaza, Houston, TX 77030

2Department of Bioengineering, Rice University, Houston, TX 77005

IB–7		  9:00–9:10 a.m.
Label-free Detection of DNA Hybridization Using

Surface Enhanced Raman Spectroscopy
Aoune Barhoumi1,3, Dongmao Zhang2,3 and  N. J. Halas1,2,3

1Department of Chemistry, 2Department of Electrical and Computer Engineering 3Laboratory for Nanophotonics
Rice University, Houston, Texas

IB–8		  9:10–9:20 a.m.
Measuring Dipole Density of Zwitterionic Lipid

Membranes by Atomic Force Microscope 
Yi Yang, Kathryn M. Mayer, Jason H. Hafner

Department of Physics & Astronomy, Department of Chemistry, Rice University

IB–9		  9:20–9:30 a.m.
An LSPR-Based Immunoassay

K. Mayer, A. Fuentes, S. Lee, B. Rostro, and J. Hafner
Department of Physics and Astronomy, Rice University, Houston, TX

IB–10		  9:30–9:40 a.m.
Spectroscopic studies on conformational changes

of aptamer induced by target molecules
O. Neumann1,2,3, D. Zhang1,3, S. Lal1,2,3, A. Barhoumi3,4, J. D. Hartgerink3,4, and N. J. Halas1,3,4

1Department of Electrical and Computer Engineering, 2Rice Quantum Institute, 3Laboratory for Nanophotonics, 
4Department of Chemistry 

Rice University, Houston, Texas

IB–11		  9:40–9:50 a.m.
Microfabricated Devices for Control of Electric

and Magnetic Fields on Cellular Length Scales
Daniel Stark1, Laura Timmerman3, Lisa Biswal3, Robert Raphael2, Thomas Killian1                            

1Department of Physics and Astronomy  2Department of Bioengineering, 3Department of Chemical Engineering
Rice University, Houston, TX  77005
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Morning Break
9:50 – 10:10 a.m.

Refreshments in Duncan Hall Lobby

IIA. Carbon Nanotubes
10:10 a.m.

Duncan Hall 1064

IIA–1		  10:10–10:20 a.m.
30 MeV and 40 MeV Proton radiation effects on

functionalized carbon nanotubes
M. X. Pulikkatharaa,  R. Wilkinsb , Beatriz Brandoc, Branon Veald, Y. Lue, J. Lie, M. Meyyappane, V. N. Khabasheskua

a Department of Chemistry and Smalley Institute for Nanoscale Science and Technology, Rice University, Houston, TX; b 
Department of Electrical Engineering and Center for Applied Radiation Research, Prairie View A&M University, Prairie 

View, TX; c Harvard University, Boston, MA; d Texas A&M University, College Station, TX; e NASA Ames Research 
Center, Center for Nanotechnology, Moffett Field, CA.

IIA–2		  10:20–10:30 a.m.
Bulk and Single-Molecule Reactions of Single-Walled Carbon Nanotubes 

with Arene Diazonium Salts as Monitored by Fluorescence Quenching
Condell D. Doyle1, John-David R. Rocha1, Dmitri A. Tsyboulski1, Laurent Cognet1,

James M. Tour1,2, and R. Bruce Weisman1

Departments of Chemistry1 and Mechanical Engineering and Materials Science2, Center for Biological and Environmental 
Nanotechnology, and R. E. Smalley Institute for Nanoscale Science and Technology

Rice University, 6100 Main St., Houston, TX 77005, USA

IIA–3		  10:30–10:40 a.m.
Terahertz Dynamic Conductivity of Metallic

Single-Walled Carbon Nanotubes
L. Ren, D. J. Hilton, X. Wang, and J. Kono

Department of Electrical and Computer Engineering, Rice University, Houston, TX, USA

IIA–4		  10:40–10:50 a.m.
Magnetic Brightening of Dark Excitons in

(6,5) Single-Walled Carbon Nanotubes
J. Shaver1, T. A. Searles1, D. H. Hilton1, J. Kono1, J. A. Fagan2, E. K. Hobbie2, S. A. Crooker3

1Department of Electrical and Computer Engineering, Rice University, Houston, TX.  
2National Institute of Standards and Technology, Gaethersburg, MD.

3National High Magnetic Field Laboratory, Los Alamos, NM.

IIA–5		  10:50–11:00 a.m.
Spectroscopic Studies of Axial Strain and Load Transfer for

Single-Walled Carbon Nanotubes in a Polymer Matrix
Tonya K. Leeuw, Dmitri A. Tsyboulski, Pavel N. Nikolaev, Sergei M. Bachilo, Sivaram Arepalli and R. Bruce Weisman

Department of Chemistry, Rice University, Houston Texas, ERC Inc and NASA Johnson Space Center, Houston, TX
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IIA–6		  11:00–11:10 a.m.
Growth and regrowth of millimeter long, vertically

aligned arrays of single-wall carbon nanotubes
Cary Pint, Sean Pheasant, Nolan Nicholas, Matteo Pasquali, and Robert Hauge

Richard E. Smalley Institute for Nanoscale Science and Technology

IIA–7		  11:10–11:20 a.m.
Micro-photoluminescence Spectroscopy of

Carbon Nanotubes in Magnetic Fields
Ajit Srivastava and Junichiro Kono

Department of Electrical and Computer Engineering, Rice University
 
IIA–8		  11:20–11:30 a.m.

Energy Transfer in Porphyrin/Carbon Nanotube Complexes:
Searching for Nanotube Triplet Excitons

John P. Casey, Sergei M. Bachilo, and R. Bruce Weisman
Department of Chemistry, Richard E. Smalley Institute for Nanoscale Science and Technology, and Center for Biological 

and Environmental Nanotechnology
Rice University, Houston Texas

IIA–9		  11:30–11:40 a.m.
Two-Color Pump-Probe Spectroscopy of Single-Walled

Carbon Nanotubes in the Dilute Limit
L.G. Booshehri, D. J. Hilton, E. H. Hároz, and J. Kono

Department of Electrical and Computer Engineering, Rice University

IIA–10	 11:40–11:50 a.m.
Effect of Temperature on Near-IR Fluorescence of
Semiconducting Single-Walled Carbon Nanotubes

Saunab Ghosh, Sergei M. Bachilo, Anton Naumov, and 
R. Bruce Weisman.

Department of Chemistry and Smalley Institute for Nanoscale Science and Technology
Rice University, Houston, TX

IIA–11		 11:50 a.m–12:00 p.m.
Brownian Dynamics Simulations of Single-Wall Carbon
Nanotube Separation by Type using Dielectrophoresis

Manuel J. Mendes, Howard K. Schmidt and Matteo Pasquali
Richard E. Smalley Institute for Nanoscale Science and Technology, Rice University, 6100 Main Street, Houston, Texas 

77005, USA

IIB. Atomic, Molecular and Optical Physics
10:10 a.m.

McMurtry Auditorium

IIB–1		  10:10–10:20 a.m.
Temperature Dependent Studies of Negative Ion Lifetimes

M. Cannon, Y. Liu, L. Suess, F. B. Dunning
Department of Physics, Rice University, Houston, TX
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IIB–2		  10:20–10:30 a.m.
Engineering Rydberg Wavepackets Using a Chirped Half-cycle Pulse Train

Jeff Mestayer, B.Wyker, J. C. Lancaster, F. B. Dunning,
1 Department of Physics and Astronomy and the Rice Quantum Institute, Rice University, Houston, Texas 77005-1892, 

USA
IIB–3		  10:30–10:40 a.m.

Electric Dipole Echoes in Rydberg Atoms†

J. J. Mestayer, B. Wyker, W. Zhao, J. C. Lancaster, and F. B. Dunning
Department of Physics and Astronomy and the Rice Quantum Institute, Rice University, Houston, TX

S. Yoshida and J. Burgdörfer
Institute for Theoretical Physics, Vienna University of Technology, Vienna, Austria

C. O. Reinhold
Physics Division, Oak Ridge National Laboratory, Oak Ridge, TN

IIB–4		  10:40–10:50 a.m.
Ionization of Xenon Rydberg Atoms at Oxidized Si(100) surfaces

D. Neufeld, H. Dunham, J. Lancaster, F. B. Dunning 
Department of Physics and Astronomy, Rice University, Houston, Texas

IIB–5		  10:50–11:00 a.m.
Bistability in Resonant Fermi Superfluid

Lei Jiang1,  Han Pu1 , Andrew Robertson2, Hong Y. Ling2

1Department of Physics and Astronomy, and Rice Quantum Institute, Rice University, Houston, TX 77251-1892, USA
2Department of Physics and Astronomy, Rowan University, Glassboro, New Jersey 08028-1700

IIB–6		  11:00–11:10 a.m.
Loading Dynamics and Characteristics of a

Far Off-Resonance Optical Dipole Trap
Pascal G. Mickelson, Y.N. Martinez, S.B. Nagel, and T.C. Killian,

Department of Physics and Astronomy and Rice Quantum Institute, Rice University, Houston, Texas.

IIB–7		  11:10–11:20 a.m.
Fluorescence Spectroscopy and Self-similar Expansion

Studies in Ultracold Neutral Plasmas
J. A. Castro, H. Gao, P. Gupta, S. Laha, C. E. Simien and T. C. Killian
Department of Physics and Astronomy and Rice Quantum Institute, 

Rice University, Houston, TX 77005, USA

IIB–8		  11:20–11:30 a.m.
Optical Pumping in Ultracold Neutral Plasma

H. Gao, J. Castro, C.E. Simien, S. Laha, and T.C. Killian
Rice University, Department of Physics and Astronomy, Houston, TX 77005

IIB–9		  11:30–11:40 a.m.
Calculating Excitation Energies of Periodic Systems

Edward N. Brothers and Gustavo E. Scuseria
Department of Chemistry, Mail Stop 60

Rice University, Houston, Texas 77005-1892
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Poster Session & Lunch
12:00–1:00 p.m.

Duncan Hall Lobby

P–1
Fabrication of Nanodots Using Microphase Separation of Block Copolymer

A. Bradshaw, T. Tanaka, N. Takeyasu, A. Taguchi, S. Kawata
Nanophotonics Laboratory, RIKEN, Wako, Japan

P–2
Using Raman Spectroscopy to Identify Metallic SWNTs

S. Wiele and C. Kittrell
Rice Quantum Institute, Carbon Nanotechnology Laboratory, Rice University, Houston, Texas

P–3
Fabrication and Characterization of InAs Ballistic Rectifiers

N. Brooks, M. Koyama, S. Sasa, T. Maemoto, and M. Inoue
Prof. Shigehiko Sasa & Prof. Masataka Lab, Osaka Institute of Technology

P–4
Construction of a Mechanically Controllable Break Junction for Studies of Electronic Properties on the Atomic/

Molecular Scale
Nicholas King and Dr. Doug Natelson

Department of Physics and Astronomy, Rice University, Houston, Texas

P–5
Forming nanoscale metal objects using Evaporative Vapor

Deposition on a Focused Ion Beam milled substrate
M. Carlson, Y. Saito, T.Ichimura, S.Yasugi, S Kawata

Laboratory for Scientific Instrumentation and Engineering, Osaka University, Osaka, Japan

P–6
LSPR Biosensors for Antibody-Antigen and Lipid Systems on Gold Nanorods

A. Fuentes, K. Mayer, J. Hafner
Department of Physics & Astronomy, Rice University, Houston, Texas.

P–7
Measuring the Spatial Resolution of the Laser

Terahertz Emission Microscope System
K. Charan, S. Kim, M. Tonouchi

Institute of Laser Engineering, Osaka University, Osaka, Japan

P–8
Characterization of dsDNA-Polypeptide Interactions

for Nanoshell-based Gene Delivery Applications
R.  Kellogg1,3, O. Neumann1,2,3, D. Zhang1,3, A. Barhoumi3,4, F. Wei3,4, J. D. Hartgerink3,4, and N. J. Halas1,3,4

1Department of Electrical and Computer Engineering, 2Rice Quantum Institute, 3Laboratory for Nanophotonics, 
4Department of Chemistry, Rice University, Houston, Texas
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P–9
Observing Intrinsic Transport Properties of Single-Crystal

Organic Semiconductors using Air-Gap Dielectric FETs
C. Corcoran, T. Takenobu, and Y. Iwasa

Institute for Materials Research, Tohoku University, Sendai, Japan

P–10
Effects of an Optical Random Potential on a 1D Bose-Einstein Condensate

J. Hougland, H. Pu, S. Bhongale and H. Lu
Department of Physics, Rice University, Houston, Texas

P–11
A Spectral Wavelet Algorithm for Solving  Maxwell's Equations

M. Turner, R. Acevedo, R. Lombardini, B. R. Johnson
Rice Quantum Institute, Rice University, Houston, Texas

P–12
Graphene as a Superconducting Weak Link

Valla Fatemi, Tsubasa Ishizaki, Konishi Keita, Kanji Yoh
Research Center for Integrated Quantum Electronics, Hokkaido University, Sapporo, Japan

P–13
Coupled atom-molecule on a ring

Luca Sabbatini and Han Pu
Department of Physics and Astronomy, Rice University, Houston, Texas

P–14
Detection and Manipulation of Nuclear Spins

via Electrical and Optical Methods
S. Goebel, J. Hayakawa, G. Yusa

Department of Physics, Tohoku University, Sendai, Japan

P–15
Wavelength Dependence of Surface-Enhanced Raman SCATTERING (SERS)

on  1-Dodecanethiol and Gold Nanospheres
T. Kinney, J. L. Kinsey, C. Kittrell, B.R. Johnson

Rice Quantum Institute, Rice University, Houston, Texas

P–16
Catalyst Location for Continued Growth of

Single-Walled Carbon Nanotubes
B. Zientek, C. Pint, N. Nicholas, and C. Kittrell

Carbon Nanotechnology Laboratory, Rice Quantum Institute, Houston, Texas

P–17
Identifying Nanotube Permittivity through Microwave Cavity Techniques

A. Head, Y. Oshima, and H. Nojiri
Institute for Materials Research, Tohoku University, Sendai, Japan

P–18
Spectroscopic Analysis of Single-Walled Carbon Nanotubes

Sorted by Density-Gradient Ultracentrifugation
Liang Liu, Yuhei Miyauchi, Zhengyi Zhang, Junichiro Shiomi and Shigeo Maruyama

Department of Mechanical Engineering, The University of Tokyo, Tokyo, Japan
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P–19
Thermal Evaporation System for Anti-Reflection Coating of Laser Diodes

M. Martinetti, A. Shashi, J. Hitchcock, T. Killian, R. G. Hulet
Department of Physics and Astronomy, Rice University, Houston, Texas.

P–20
Measurement and simulation of I-V properties of

triple barrier resonant tunneling diode
Jeffrey Russom, Kristjan Stone and Takaaki Koga

Nanoelectronics Laboratory, Graduate School of Information Science and Technology,
Hokkaido University, Sapporo, Japan

P–21
Alkanedithiol Mediated Fabrication of Au Nanoshell Dimers

Luis I. Hernandez4, Britt Lassiter1,4, Naomi J. Halas2,3,4

1Department of Physics and Astronomy, 2Department of Chemistry, 3Department of Electrical and Computer Engineering, 
and 4Laboratory for Nanophotonics

Rice University, Houston TX

P–22
The effect of the changing temperature and catalyst

on the growth of Carbon Nanotubes
Kanes Sutuntivorakoon, Kazunori Fujisawa, and Morinobu Endo

Department of Electrical and Electronic Engineering
Shinshu University, Nagano, Japan

P–23
Raman Spectroscopy of Graphene in High Magnetic Fields

A. Edwards, E H. Haroz, A. Srivastava, and J. Kono
Department of Electrical and Computer Engineering, Rice University, Houston, Texas

P–24
The Effect of a Nematic Liquid Crystal Environment on the Conformation

of MEH-PPV as a Function of Polymer Chain Length
David Solis Jr.1, Alexei Tcherniak1, Andrew Tangonan2, T. Randall Lee2, Stephan Link1

1Department of Chemistry, Rice University, Houston, Texas
2Department of Chemistry, University of Houston, Houston, Texas

P–25
Introduction of Gold Ion Solution into Living Cells:

Uptake Mechanism and Applications
P. Thompson, S. Fujii, N. Smith, K. Fujita, S. Kawata

Laboratory for Scientific Instrumentation and Engineering, Osaka University, Suita, Japan

P–26
Frequency Stabilization of Lasers using Tunable Atomic Vapor Laser Lock

A. Shashi, T. Killian, S. Nagel, P. Mickelson, Y. Martinez and A. Traverso
Physics & Astronomy Department, Rice University, Houston, Texas. 
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P–27
Probing the solid-liquid Phase Transition in n-Octadecane

with Terahertz Time-Domain Spectroscopy
Aaron Hallquist1, Jonathan Laib2, and Daniel Mittleman1

1Department of Electrical and Computer Engineering
2Department of Chemistry

Rice University

P–28
Optical Repumping of 88Sr

A. Dunn, T. Killian, A. Traverso, S. Nagel, N. Martinez, P. Mickelson
Department of Physics and Astronomy, Rice University, Houston, Texas

P–29
Electronic Transport Properties of

Poly 3-hexylthiophene and TIP-pentacene
L. Quon1, J. Worne1 and D. Natelson1,2

1Department of Electrical and Computer Engineering, Rice University
2Department of Physics and Astronomy, Rice University

P–30
Development of Isotopic Spin and Field Effect

Transistor Quantum Computers
A. Walker, Y. Shimizu, Y. Shiren, Y. Kawamura, J. Ozawa, K. Itoh

Department of Applied Physics And Physico-Informatic, Keio University, Tokyo, Japan

P–31
The Effect of Poly(ethylene glycol) on Giant Unilamellar Vesicle
Surface Area as an Indication of its Role in Lipid Membrane Fusion

Jeffrey Tang, Yen Sun, Huey Huang
Physics and Astronomy Department, Rice University, Houston, Texas

P–32
A study on the nucleation of ferromagnetic

MnSb crystallites on a GaAs (001) surface
Yiming Wang, Yusuke Ogawa, and Hiro Munekata

Imaging and Science Engineering Laboratory, Tokyo Institute of Technology, Tokyo, Japan

P–33
Neat Single Walled Carbon Nanotube Fiber Processing

J. Allison, R. Booker, C. Pint, W.F. Hwang, M. Pasquali
Department of Chemistry, Rice University, Houston, Texas

 
P–34

Optimization of fabrication of atomic scale gold junction
by electroplating using a common disinfectant

S. Woo*§, A. Umeno§, and K. Hirakawa§
*Department of Electrical engineering, University of Pittsburgh, Pittsburgh, USA

§Department of Electrical engineering, University of Tokyo, Tokyo, Japan
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P–35
External Cavity Diode Laser for Narrow Linewidth Cooling of Li

J. Bernier, D. Dries, T. Paprotta, and R. G. Hulet
Department of Physics and Astronomy, Rice University, Houston, Texas

P–36
The Molecular Mechanism of Hearing: A Biochemical Approach 

Lisa Atkins, Louise Organ, Ramsey Kamar and R. Raphael
Raphael Auditory and Membrane Bioengineering Group

P–37
Spectral Manifestations of Controllable Chemical

Reactions in Single-Walled Carbon Nanotubes
Kenneth M. Evans, Sergei M. Bachilo and R. Bruce Weisman

Department of Chemistry and R. E. Smalley Institute of Nanoscale Science and Technology, Rice University, Houston, TX

P–38
Construction of a Wide-Field Four-Color Fluorescence Microscope

C. T. Bucher, R. F. Curl, K. Daly, C. H. Moran, and M. Thakur
Department of Chemistry and Rice Quantum Institute, Rice University, Houston, TX

P–39
Tracking Nanocars Using Single Molecule Spectroscopy

Kevin Claytor, Saumyakanti Khatua, Jason Guerrero, James M. Tour, and Stephan Link 
Department of Chemistry, Rice University, Houston, Texas

P–40
Simple Calculation and Visualization of Carbon Nanotube Band Structure

G. Zhelezov and R. Saito
Department of Physics, Tohoku University, Sendai, Japan

P–41
Opto-mechanical motion in complex NIPAAm-co-Am polymer structures

Mel Hainey, Jr.1, 3, Joseph Cole1, 3, Carly Levin2, 3, Naomi Halas1, 2, 3

1 Department of Electrical and Computer Engineering, Rice University
2 Department of Chemistry, Rice University

3 Laboratory for Nanophotonics, Rice University

P–42
Reduction of Single-Walled Carbon Nanotube Bundling via

Density Gradient Ultracentrifugation Separation
T. Yang, W. D. Rice, E. H. Hároz, and J. Kono

Department of Electrical & Computer Engineering, Rice University, Houston, TX 77005
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IIIA. Nanophotonic/Plasmonic Physics
1:00 p.m.

McMurtry Auditorium

IIIA–1		 1:00–1:10 p.m.
 2D hexagonal arrays of Au nanoshells as integrated substrates for Surface 

Enhanced Spectroscopy studies
Fei Le, Hui Wang, Janardan Kundu, Naomi Halas, Peter Nordlander

Dept. of Physics and Astronomy
Dept. of Chemistry

Rice University, Houston, Texas, 77005

IIIA–2		 1:10–1:20 p.m.
NANOPARTICLE-MEDIATED COUPLING OF LIGHT INTO A NANOWIRE

M.W. Knight,1,4 N.K. Grady,1,4 R. Bardhan,2,4 F. Hao,3,4 P. Nordlander,1,3,4 N.J. Halas1,2,4

1Department of Electrical and Computer Engineering, 2Department of Chemistry,
3Department of Physics and Astronomy, 4Laboratory for Nanophotonics, Rice University, Houston, Texas

IIIA–3		 1:20–1:30 p.m.
Efficient dielectric function for FDTD simulation of the

optical properties of silver and gold nanostructures
Feng Hao, Peter Nordlander

Department of Physics and Astronomy, MS 61, Laboratory for Nanophotonics
Rice University, Houston, TX 77005-1892, USA

IIIA–4		 1:30–1:40 p.m.
Tetramers: A new approach to negative-index metamaterials

D. W. Brandl*, P. Nordlander*, Yaroslav A. Urzhumov** and Gennady Shvets**
*Dept. of Physics and Astronomy, M.S. 61, Rice University, P.O. Box 1892, Houston, TX 77251

**Dept. of Physics, The University of Texas at Ausin, Austin, TX 78712

IIIA–5		 1:40–1:50 p.m.
PLASMONIC PROPERTIES OF NANOROD DIMERS

Britain A. Willingham, D. W. Brandl and Peter Nordlander
Dept. of Physics and Astronomy, Rice University 6100 Main Street, Houston, TX 77005

IIIA–6		 1:50–2:00 p.m.
Plasmonic properties of nanostructured metallic films

T.-H. Park and P. Nordlander
Department of Physics and Astronomy Rice University, Houston, TX 77005-1892, USA

IIIA–7		 2:00–2:10 p.m.
Plasmon-enhanced terahertz near-field microscopy

Victoria Astley, Hui Zhan, and Daniel M. Mittleman
Department of Electrical and Computer Engineering, Rice University, Houston, TX

Feng Hao and Peter Nordlander
Department of Physics and Astronomy, Rice University, Houston, TX
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IIIA–8		 2:10–2:20 p.m.
Controlled loading of Au Nanoparticles into submicron holes

Nikolay A.Mirin1,3, Mel Hainey Jr2,3, and Naomi J.Halas1,2,3

1Department of Chemistry, Rice University
2Department of Electrical and Computer Engineering, Rice University

3Laboratory for Nanophotonics, Rice University

IIIA–9		 2:20–2:30 p.m.
Surface Enhanced Infrared Absorption Spectroscopy (SEIRA) using

Infrared resonant Au nanoshell aggregate substrates
J. Kundu1,2, F. Le2,3, O. Neumann2,4, P. Nordlander2,3, and N. J. Halas1,2,5

1Department of Chemistry, 2Laboratory for Nanophotonics, 3Department of Physics and Astronomy, 4Department of 
Applied Physics, and 5Department of Electrical and Computer Engineering

Rice University, 6100 Main St., Houston, TX  77005

IIIA–10	 2:30–2:40 p.m.
Plasmonic Coupling of a Gold Colloid and a Gold Film 

A.T. Chang, F. Le, F. Tam, N. J. Halas, P. Nordlander, K.F. Kelly
Department of Electrical and Computer Engineering, Rice University

 
IIIA–11	 2:40–2:50 p.m.

The Finite-Difference Time-Domain (FDTD) study of electromagnetic 
enhancements and hotspots in electromigrated gaps

Y. Wu, D. Ward, D. Natelson, and P. Nordlander
Laboratory for Nanophotonics, Rice University, Houston, Texas, USA

IIIB. Atomic, Molecular and Optical Physics
1:00 p.m.

Duncan Hall 1064

IIIB–1		 1:00–1:10 p.m.
Simulation and Optimization of Evaporative Cooling

of Bosonic 7Li Atoms in an Optical  Dipole Trap
Shuaiping Ge, Yong P. Chen, Randall G. Hulet

Department of Physics and Astronomy, Rice University

IIIB–2		 1:10–1:20 p.m.
A Measurement of the Interatomic Interactions

in a 7Li Bose-Einstein Condensate
D. Dries, M. Junker, J. Hitchcock, C. Welford, Y.P. Chen, and R.G. Hulet
Department of Physics and Astronomy, Rice University, Houston, Texas

IIIB–3		 1:20–1:30 p.m.
Phase Diagram of a Polarized Fermi Gas in the BEC-BCS Crossover 

Y. A. Liao, W. Li, G. B. Partridge, R. G. Hulet
 Department of Physics and Astronomy and Rice Quantum Institute, Rice University, Houston, TX 77005
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IIIB–4		 1:30–1:40 p.m.
Photoassociation of a Bose-Einstein Condensate near a Feshbach Resonance

M. Junker, D. Dries, Y. Chen, C. Welford, J. Hitchcock and R.G. Hulet
Physics and Astronomy Department and the Rice Quantum Institute

IIIB–5		 1:40–1:50 p.m.
A Diode Laser System for the Trapping of Fermionic 6Li

C. Welford, D. Dries, M. Junker, J. Hitchcock, Y. Chen and R.G. Hulet
Physics and Astronomy Department and the Rice Quantum Institute

IIIB–6		 1:50–2:00 p.m.
A Side of Filter Technique for Frequency Offset Locking of Lasers

T. Paprotta, C. J. Welford, D. Dries, and R. G. Hulet
Rice University Department of Physics & Astronomy and Rice Quantum Institute, Rice University, Houston, Texas

IIIB–7		 2:00–2:10 p.m.
BEC “level” for measuring small forces

1S.G. Bhongale1 and Eddy Timmermans2

1Rice University, Houston., 2Los Alamos National Laboratory, NM

IIIB–8		 2:10–2:20 p.m.
Roton Instability In Dipolar Condensates

H. Lu and H. Pu
Department of Physics & Astronomy, Rice University, Houston, Texas, USA

Afternoon Break
2:50 – 3:10 p.m.

Refreshments in Duncan Hall Lobby

IVA. Quantum Materials/Magnetism
3:10 p.m.

McMurtry Auditorium

IVA–1		 3:10–3:20 p.m.
Quantized conduction in STM created gold break junctions

Patrick Wheeler, Andrew Koller, and  Douglas Natelson
Department of Physics Rice University

IVA–2		 3:20–3:30 p.m.
Terahertz apertureless near-field microscopy

of a vanadium dioxide thin film
Hui Zhan1, Victoria Astley1, Daniel M.  Mittleman1, Y. Lim2

1Department of Electrical and Computer Engineering, Rice University, USA
2Department of Applied Physics, Konkuk University, Republic of Korea
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IVA–3		 3:30–3:40 p.m.
Magneto-optical Kerr Spectroscopy of Ferromagnetic GaMnAs

C. Sun and J. Kono
Department of Electrical and Computer Engineering, Rice University

H. Munekata
Imaging Science and Engineering Laboratory, Tokyo Institute of Technology

L. Cywinski and L. J. Sham
Department of Physics, University of California, San Diego

IVA–4		 3:40–3:50 p.m.
Electron Paramagnetic Resonance of Individualized

Single-Walled Carbon Nanotubes
W. D. Rice1, M. Fabian1, S. Cox2, R. McDonald2, Q. Si1, J. Kono1

1Rice University, Houston, Texas 77005, USA
2Los Alamos National Lab, Los Alamos, New Mexico 87544, USA

IVA–5		 3:50–4:00 p.m.
Diffusion of magnetite nanoparticles studied by

fluorescence correlation spectroscopy
Alexei Tcherniak, Arjun Prakash, Vicki L. Colvin, Stephan Link

Department of Chemistry, Rice University, Houston, TX

IVA–6		 4:00–4:10 p.m.
Measuring Cyclotron Resonance Linewidths in a 2-Dimensional

Electron System through Time-Domain THz Spectroscopy
X. Wang, D. J. Hilton, L. Ren, D. M. Mittleman, J. Kono, and J. L. Reno

Department of Electrical and Computer Engineering, Rice University

IVA–7		 4:10–4:20 p.m.
Low Temperature Magetotransport on a Rashba Two-Dimensional Electron 

Gas in InP/In0.53Ga0.47As Quantum Wells
Yanhua Dai, Zhuoquan Yuan, and Rui-Rui Du

Department of Physics and Astronomy, Rice Quantum Institute , Rice University

IVA–8		 4:20–4:30 p.m.
Low Temperature Scanning Hall Probe Microscopy of 2D Electron 

Nanostructures
Z. Q. Yuan, and R. R. Du

Department of Physics and Astronomy, Rice University, Houston, USA
Rice Quantum Institute, Rice University, Houston, USA

IVA–9		 4:30–4:40 p.m.
Local spectral weight of a Luttinger liquid:

Effects from edges and impurities
Paata Kakashvili1,2, Henrik Johannesson3, and Sebastian Eggert 1,4

1Department of Applied Physics, Chalmers University of Technology, Göteborg, Sweden
2Department of Physics and Astronomy, Rice University,  Houston, TX , USA

3Department of Physics, Göteborg University, Göteborg, Sweden
4Department of Physics, University of Kaiserslautern, Kaiserslautern, Germany
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IVA–10	 4:40–4:50 p.m.
Heavy Fermions, the Kondo Lattice and Quantum Phase

Transitions in Strongly Correlated Systems
S. J. Yamamoto and Q. Si

Department of Physics, Rice University, Houston, USA

IVA–11	 4:50–5:00 p.m.
Scaling and Enhanced Symmetry at the Quantum Critical

Point of the Sub-Ohmic Bose-Fermi Kondo Model
Stefan Kirchner and Qimiao Si

Department of Physics & Astronomy
Rice University

IVB. Spectroscopy and Sensing
3:10 p.m.

Duncan Hall 1064

IVB–1		 3:10–3:20 p.m.
Resonant Second Harmonic Generation of Mid-infrared

Radiation in InAs/AlSb Quantum Wells
D. T. Morris, J. Kono, A. Belyanin, S. Sasa, and M. Inoue

Department of Electrical and Computer Engineering, Rice University, Houston, TX

IVB–2		 3:20–3:30 p.m.
Advanced embedded control and data acquisition system for
laser-based quartz-enhanced photoacoustic spectroscopy

Stephen G. So1, Daniel Chang2, Gerard Wysocki1, Anatoliy A. Kosterev1, Frank K. Tittel1

1 Electrical and Computer Engineering Department, Rice University, Houston, Texas USA,
2 Electrical and Computer Engineering Department, Princeton University, Princeton, New Jersey USA, steveso@rice.edu  

IVB–3		 3:30–3:40 p.m.
QEPAS based detection of broadband absorbing molecules using a widely 

tunable, cw quantum cascade laser at 8.4 μm
Rafal Lewicki, Gerard Wysocki, Anatoliy A. Kosterev, and Frank. K. Tittel.

Rice Quantum Institute, Rice University, 6100 Main St., Houston, TX 77005, USA

IVB–4		 3:40–3:50 p.m.
Prediction of Surface Properties of Planetary Ices from

Near-IR Remote Sensing Spectra with Neural Networks
Lili Zhang, Erzsébet Merényi

ECE department, Rice University, Houston, TX
William M. Grundy

Lowell Observatory, Flagstaff, AZ
Eliot F. Young

Space Studies Department, Southwest Research Institute, Boulder, CO
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IVB–5		 3:50–4:00 p.m.
Compressive sensing applications in IR, confocal and Raman microscopy

Ting Sun, Dharmpal Takhar, Jason Laska, Marco Duarte, Richard Baraniuk, Kevin Kelly
Department of Electrical and Computer Engineering, Rice University, Houston, Texas

IVB–6		 4:00–4:10 p.m.
Terahertz Imaging with Compressed Sensing and Phase Retrieval

W.L. Chan, M.L. Moravec, R.G. Baraniuk, and D.M. Mittleman
 Department of Electrical and Computer Engineering, Rice University, Houston, Texas 

IVB–7		 4:10–4:20 p.m.
Terahertz Time-Domain Spectroscopy of Liquid n-Alkanes

Jonathan Laib1 and Daniel Mittleman2

1Department of Chemistry
2Department of Electrical and Computer Engineering

Rice University

IVB–8		 4:20–4:30 p.m.
Variation of guided resonances in terahertz photonic crystal slabs

Tushar Prasad 1, 2, Vicki Colvin 2, Daniel Mittleman 3

1 Applied Physics Program, Department of Chemistry
2 Department of Chemistry

3 Department of Electrical and Computer Engineering
Rice University, Houston, TX

IVB–9		 4:30–4:40 p.m.
A Terahertz Dual Wire Waveguide

M. K. Mbonye, V. Astley, W. L. Chan, J. A. Deibel, D. M. Mittleman
Rice University, Department of Electrical and Computer Engineering, Houston, TX 77251

IVB–10	 4:40–4:50 p.m.
Chirality-Selective Ultrafast Band Gap Modulation of Single-Walled 

Carbon Nanotubes via Coherent Phonons
E.H. Hároz1, Y.S. Lim1,2, J. Kono1*,  J.H. Kim3, K.J. Han3, N. J. Kim3, D. Lee3, and K.J. Yee3* 

1 Department of Electrical & Computer Engineering, Rice University, Houston, TX
2 Department of Applied Physics, Konkuk University, Chungbuk, Korea

3 Department of Physics, Chungnam National University, Daejeon, Korea

Barbecue Dinner
5:00 p.m.

Outside Duncan Hall


