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MISSION
Rice University’s Center for Quantum Materials
seeks to sustain and grow fundamental research
of quantum materials on campus, and develop
an international network in this area, with Rice
at its hub. The center will incubate new research
collaborations and directions by organizing
scientific workshops, supporting distinguished
visitors to Rice, sponsoring postdoctoral
scholars and student researchers and developing
international and domestic partnerships.
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WORKSHOPS

Qimiao Si

RCQM Director

“Rice is well-positioned to lead in this area. First, the university has an intimacy that
makes cross-disciplinary research the norm rather than the exception. Collaboration
comes naturally here. We are small enough that almost everyone on campus can be on
a first-name basis, and we have always used that to our advantage.”
“But in the area of quantum materials, we also have numbers. We woke up one day and
said, ‘Wow. We’re big.’ That’s unusual for Rice, and it presents us with an opportunity to
capitalize on our broad expertise in this field and on our unique collaborative culture.”
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RCQM ADVISORY BOARD
RCQM has drawn on experts from across the country and around the world to serve
on the advisory board.
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Doug Natelson
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MATERIALS SCIENCE AND NANOENGINEERING
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Jun Lou
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Peter Rossky
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*Executive Committee Members
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ABOUT RCQM
Mission Statement
Rice University’s Center for Quantum Materials seeks to sustain and grow fundamental research
of quantum materials on campus, and develop an international network in this area, with Rice
at its hub. The center will incubate new research collaborations and directions by organizing
scientific workshops, supporting distinguished visitors to Rice, sponsoring postdoctoral scholars
and student researchers and developing international and domestic partnerships.

The launch of the Rice Center for Quantum Materials began with the unveiling of the website in
September 2014, followed by a press release and the inaugural research symposium. The first
meeting of the RCQM Advisory Board was held concurrently with the symposium.

Pictured at the center’s formal
launch on December 15 are
(from left) Ned Thomas, dean
of the George R. Brown School
of Engineering; Yousif Shamoo,
Vice Provost for Research;
Peter Rossky, dean of the Wiess
School of Natural Sciences;
Qimiao Si, director of the Center
for Quantum Materials; Pulickel
Ajayan, the Benjamin M. and
Mary Greenwood Anderson
Professor in Materials Science
and NanoEngineering and of
chemistry; and Tom Killian,
department chair and professor
of physics and astronomy.
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CORPORATE & FOUNDATION ENGAGEMENT
RCQM welcomed Ernie Glover, Program Officer at the Gordon and Betty Moore
Foundation at the Spring 2016 Workshop on Interacting Quantum Systems Driven
out of Equilibrium.
The Gordon and Better Moore Foundation based in Palo Alto California has been
a consistent donor to RCQM. Funding research projects for RCQM Member Emilia
Morosan and sponsoring various RCQM Workshops and Symposiums.
RCQM also welcomes three new Corporate
Sponsors. Lake Shore Cryotronics,
Advantest and Coherent served as
sponsors for the Spring 2016 RCQM
Workshop.

Qimaio Si, Ernie Glover, Doug Natelson
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NETWORKING EVENTS
In addition to seminars and
workshops, RCQM hosted a series
of fun, low-stress poster lunches as
way to foster collaboration between
research groups, refine poster
presentation skills and highlight some
of the center’s most recent results.
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WORKSHOP ON STRONGLY CORRELATED
ELECTRON MATERIALS
Rationale
Recently, several novel experimental probes have been developed that allow unprecedented
level of precision in measuring the electronic properties of materials. These probes in particular
include the resonant inelastic x-ray scattering (RIXS) and spin-resolved ARPES (ARPES
stands for angular resolved photoemission spectroscopy). These techniques are especially
powerful in elucidating the spin-dependent magnetic properties of strongly correlated
materials and provide complementary information to the conventional methods such as
neutron spectroscopy. The rational for this workshop is to bring together leading experts in
these different methods, as well as theoreticians, united by the common interest in strongly
correlated electron materials.
Scope
The spectrum of strongly correlated electron materials is very broad. While we will place
particular emphasis on the 3d- and 4f-based materials, we intend to cover a variety of strongly
correlated systems with the aim of achieving cross-talk among the different communities.
The workshop will revolve around four topical areas:
•
•
•
•

methodological advances in spectroscopic techniques
quantum magnets, including the effects of frustration
superconductivity in bad metals near magnetism
synthesis and characterization of novel materialsw

Speakers
•

Meigan Aronson (Texas A&M)

•

Andriy Nevidomskyy (Rice University)

•

Cristian Batista (LANL)

•

Philip Phillips (UIUC)

•

Anna Boehmer (Iowa State)

•

Filip Ronning (LANL)

•

Collin Broholm (Johns Hopkins)

•

Yu Song (Rice University)

•

Amalia Coldea (Oxford)

•

Tomo Uemura (Columbia)

•

Onur Erten (Rutgers)

•

Ming Yi (Berkeley)

•

Young-June Kim (University of Toronto)

•

Rong Yu (Renmin Univ.)

•

Dunghai Lee (UC-Berkeley)

•

Huiqiu Yuan (Zhejiang University)

•

Adriana Moreo (Tennessee)

•

Jianxin Zhu (Los Alamos)

•

Satoru Nakatsuji (U. Tokyo)
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WORKSHOP ON INTERACTING QUANTUM
SYSTEMS DRIVEN OUT OF EQUILIBRIUM
Rationale
A central challenge of condensed matter and atomic physics today is understanding
interacting, quantum many-body systems driven out of thermal equilibrium. Thanks to recent
advances in both experimental and theoretical techniques, this is an exciting, active area that
is seeing new emergent results. The Rice Center for Quantum Materials is hosting a workshop
that will bring together the diverse community of researchers examining the various facets of
the nonequilibrium quantum many-body problem. Experimental systems include: quantum
materials driven by electronic bias beyond the linear regime; optical pump/probe methods to
examine dynamic and steady-state nonequilibrium response; ultracold atoms in response to
quench conditions and probed with far-from-equilibrium spectroscopy.
Theoretical issues include: coherent many-body dynamics; many-body localization; Floquet
states and dynamics in driving potentials; and thermalization/dissipation with driven quantum
dynamics.
Speakers
•
•
•
•
•
•
•
•
•

Peter Armitage (Johns Hopkins University)
Jonathan Bird (University of Buffalo)
Andrea Cavalleri (Max Planck, Hamburg)
Eugene Demler (Harvard University)
Tilman Esslinger (ETH Zurich)
Bryce Gadway (UIUC)
David Goldhaber-Gordon (Stanford University)
Sarang Gopalakrishnan (Cal Tech)
Alessandra Lanzara (Berkeley)
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•
•
•
•
•
•

Nadya Mason (University of Illinois)
Andrew Millis (Columbia University)
Takashi Oka (MPIPKS/MPICPfS, Dresden)
Christof Weitenberg (University of Hamburg)
Ryo Shimano (University of Tokyo)
Emil Yuzbashyan (Rutgers University)

INTERNATIONAL INITIATIVES
RCQM continued to strengthen ties to ICQM in Beijing by planning a Bi-lateral
Workshop to be held in Beijing in October 2016. RCQM's Han Pu visited Beijing in
the summer of 2016 to finalize plans for the event.

ABOUT ICQM
The International Center for Quantum Materials was established in 2010 by Peking
University with Professor Xin-Cheng Xie as its founding Director. ICQM endeavors to nurture
an exciting research and educational environment that attracts and retains scholars of high
caliber, creates opportunities for idea exchanges and international collaborations. ICQM
also makes concerted efforts to promote its academic excellence and maintain scientific
individuality, so as to better lift its visibility and reputation in international theaters.
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DISTINGUISHED LECTURE SERIES
RCQM hosted its second Distinguished Lecture on March 13, 2016. We were proud
to welcome Prof. Allan H. MacDonald, Professor of Physics from the University of
Texas at Austin.

The Quantum Hall Effect
and Spintronics
Allan H. MacDonald

Sid W. Richardson Foundation Regents
Chair Professor of Physics
The University of Texas at Austin

Wednesday, April 13, 2016

4:00–6:00 pm
Duncan Hall, McMurtry Auditorium
Rice University
A series of fundamental discoveries over the past
thirty years has dramatically improved our ability to
read and write magnetically stored information electronically. I will briefly review some of these advances
before focusing on a recent and particularly promising surprise, the discovery of spin-orbit torques.
Spin-orbit torques can manipulate a magnet when
placed on a substrate with strong spin-orbit interactions, and are normally interpreted in terms of the spin-Hall effect, spin-current that flows
perpendicular to charge current in any conductor. The spin-Hall effect in the best spin-orbit
torque materials is thought to have a large contribution from the polarization of states away
from the Fermi level. I will explain that the physics of the intrinsic spin-Hall effect is quite
closely related to the physics of the quantum Hall effect, and on the basis speculate on
strategies to find the material combinations that optimize the spin-orbit torque effect.
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POSTDOCTORAL FELLOWSHIP
IN QUANTUM MATERIALS
Vidya Kochat
Gallenene : Ultra-thin Gallium sheets from
solid-liquid exfoliation
The isolation of graphene from graphite has fueled the research in layered 2D materials as building blocks of
2D nanoelectronics. The hexagonal crystal structure of the
initial bulk material where each layer is weakly bonded by
van der Waal’s forces aids in easy exfoliation and layer-bylayer growth of most of these materials. “Metallenes” which are the metal analogues of graphene can form a new class of 2D materials with interesting properties. But unlike the layered
2D materials, ultra-thin metal films have mostly been grown using molecular beam epitaxy1-3 as
they cannot be easily exfoliated owing to their 3D character and cubic structures.
Here we explore an alternate isolation technique for the ultra-thin films of metals with low melting points such as Ga, In, Sn, Pb etc. based on exfoliation of surface solid layers from molten
bulk metal. We have demonstrated the feasibility of this technique using Gallium which has a
near-room temperature melting point of 29.7°C. At low pressure and below 300K, the stable
bulk crystal structure of Gallium is α-Ga. It has orthorhombic crystal structure of space group
Cmca and contains eight atoms in the conventional cell. To investigate the possibility of one
atomic thick layer structures of α-Ga, we have constructed the most plausible experimentally
observed surface structures 100 (a100) and 010 (b010) from their bulk counterpart. After relaxation of atoms of a100, this monolayer surface structure transforms to a graphene-like structure,
whereas b010 monolayer structure remains in a zigzag pattern. A Ga droplet on glass slide
is first heated to 500°C on a hot plate to achieve uniform melting of the entire droplet. The
temperature is then reduced to 320°C which is slightly above Tm of Ga. At this point, a clean
Si/SiO2 wafer is brought in contact with the surface of the Ga droplet and then removed. The
lower temperature at the SiO2 – Ga interface results in the solidification of the surface Ga layers, which then get exfoliated onto the SiO2 substrate. We term this technique of exfoliation of
the surface solid layer from the underlying liquid metal as solid-liquid (S-L) exfoliation technique. An optical image reveals mm-sized thin transparent layer of ultra-thin Ga around a bulk
Ga droplet. The height profile of the thin sheet using atomic force microscopy (AFM) revels
thickness to be ~3.5 nm. Detailed TEM analysis of ultra-thin Ga sheets is performed using
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POSTDOCTORAL FELLOWSHIP
IN QUANTUM MATERIALS
Kochat (continued)
a 100-200kV Jeol 2011 Cryo-TEM. The bright field TEM images of two different thin Ga films
showing layer by layer stacking are given in Fig. 3(a)-(b). The selected area electron diffraction
(SAED) pattern confirms the orthorhombic crystal structure with higher intensity of (100) and
(010) orientations respectively for the Ga sheets in Fig. 3a and 3b. The lattice structure clearly
resembles the simulated equilibrated structure. Further elemental composition characterization studies were performed using the large area SEM equipped with energy-dispersive X-ray
spectroscopy (EDS) and X-ray photoelectron spectroscopy (XPS). The EDS spectrum in Fig. 3c
acquired on the whiter regions (a) shows significant signal originating from Ga - Lα absorption
edge. On the other hand, the EDS spectrum from the darker region (b) also shows this peak for
Ga -Lα even though the signal is very weak due to the extreme thinness of this layer.
The chemical bonding states of Ga was investigated using XPS whose results are given in Fig.
3d, which showed two intense peaks at binding energies of 1117 and 1143 eV. These peaks
correspond to 2p3/2 and 2p1/2 of Ga respectively. This also reveals that Ga is in the zero oxidation state. In order to study the electrical transport in these films, we fabricated Ga devices
on Si/SiO2 substrate with Ti/Au (10/100nm) contacts using standard e-beam lithography. The
twoprobe linear VI-curves obtained from two such devices, Dev_A and Dev_B are shown in
Fig. 3e along with the optical micrograph of Dev_B.
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POSTDOCTORAL FELLOWSHIP
IN QUANTUM MATERIALS
Hsin-Hua Lai
1) Antiferroquadrupolar order and C4 symmetry
breaking in the iron-based superconducting
material
The spin-nematic or the quadrupolar state [1, 2, 3, 4, 5,
6, 7, 8, 9] is an intriguing spin degree of freedom which
involves the ordering of spin quadrupole moments without
the spin magnetic order. The quadrupolar order is hard to
detect because the quadrupole moment does not break
time-reversal symmetry. The usual common probes of magnetism such as elastic neutron
scattering, muon spin resonance, or nuclear magnetic resonance can not detect the quadrupolar order. Although inelastic neutron scattering experiment has been proposed as a promising way to probe the quadrupolar state [10, 11], the quadrupolar order may still be viewed
as a hidden order that remains well hidden from the experimental detections.
Recently, the quadrupolar state has been proposed to play an intriguing role as a possible
origin for the C4 symmetry breaking structural phase transition in the iron-based superconducting material FeSe, which is one of the canonical iron chalcogenide superconductors
[12, 13]. The dubbed stripe antiferroquadrupolar state (AFQ) with wave vectors (π, 0) / (0, π )
was proposed to be realized in the bulk FeSe, whose parent Hamiltonian is modeled to be
a generalized bilinear-biquadratic (GBQ) model on a square lattice [14]. The proposed C4symmetry-breaking AFQ state is a novel state of matter, and further systematic studies are
clearly called for. Spin qudrupolar order per se has been studied before [1, 2, 3, 4, 5, 6, 7, 8,
9, 10, 11], representing an intriguing quantum state of the spins that involves the ordering
of spin quadrupolar moments without exhibiting a magnetic dipolar order. However, twosublattice AFQ order such as the proposed (π, 0) phase has rarely been studied before.
In this work, we demonstrate that the (π, 0) AFQ state can be stabilized as the ground state
of the S = 1 GBQ model on a square lattice. We will first present a qualitative phase diagram
of the model based on the site-factorized wavefunction analysis [6, 7, 9, 15, 16], showing
that it contains the (π, 0) AFQ phase. At the semiclassical level, this phase consists of infinite
number of degenerate states, which generically contain order at both (π, 0) and (0, π). From
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POSTDOCTORAL FELLOWSHIP
IN QUANTUM MATERIALS
Lai (continued)
a flavor-wave analysis, we show that quantum fluctuations lift the infinite degeneracy and
stabilize the AFQ ground state with order at either (π, 0) or (0, π). We finally use the density
matrix renormalization group (DMRG) analysis [17, 18] to confirm the existence of the (π,
0) AFQ. This work should have a deep impact on the future studies on the structural phase
transitions in the large classes of the iron-based superconducting materials, since it is
the first time that the presence of the stripe antiferroquadrupolar phase has been theoretically confirmed. The presence of this C4-symmetry-breaking antiferroquadrupolar phase in
the model is important theoretically for understanding the enigmatic structural phase transition and magnetic excitations in FeSe and, by extension, the physics of the iron-based
superconductors in general. We are currently preparing a manuscript for submitting to a
high-impact journal.

2) Multipole orders and Kondo couplings in heavy-fermion systems
Motivated by the heavy-fermion Ce3Pd20Si6 compound [19] which exhibits both antiferromagnetic (AFM) and antiferro-quadrupolar (AFQ) orders, we first study a simplified twodimensional quantum non-linear sigma model for spin-1 systems [10, 11], with generalized
multi-pole Kondo couplings to conduction electrons [20, 21]. Assuming a two-sublattice (π,
π) order, we first consider the high-symmetry SU(3) point, and find that the two-sublattice
order is destabilized by quantum fluctuations. Breaking SU(3) down to SU(2), we can determine the form of the Kondo coupling between the quadrupole degrees of freedom and the
conduction electrons while the local dipole (spin) degrees of freedom are gapped in the AFQ
phase. A renormalization group analysis [22] is further used to conclude that the Kondo couplings bewteen the local quadrupolar order and the conduction electrons is exactly marginal,
which leads to the stable AFQ with respect to the formation of static Kondo screening within
the nonlinear sigma model descriptions. For the heavy-fermion Ce3Pd20Si6 compound, the
appropriate theoretical model can be described by a Kugel-Khomskii-type model [23] with
SU(2) X SU(2) sudo-spin symmetry. The sudo-spin degrees of freedom in the model represent dipoles, quadrupoles, and octapoles. Based on the SU(2) X SU(2) symmetry, we can
also explicitly write down the Kondo couplings between the local multipolar degrees of freedom and the conduction electrons.Our preliminary results depending on the scaling analysis
also suggest the destruction of the Kondo couplings at the weak-coupling analysis leading
to stable AFQ and AFM orders.
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POSTDOCTORAL FELLOWSHIP
IN QUANTUM MATERIALS
Tingxin Li
After extensive search Tingxin Li from Peking University
was accepted at the third Smalley-RCQM Postdoctoral
Researcher in Quantum Materials. He will begin work in
September of 2016.
It is a unique opportunity to pursue the research of InAs/
GaSb two-dimensional (2D) topological insulator (TI) at Rice
University under the direction of Prof. Rui-Rui Du, and in
collaborations with esteemed professors in other condensed
matter groups. The prestigious Smalley-Curl Fellowship, if awarded, would greatly leverage
my research in the front of quantum materials and Nano- electronics. My project proposal is
briefly described here.

(1) The point contact of 2D TI
Electron-electron interactions have been shown to play an important role in the helical edge
states of InAs/GaSb, leading to Luttinger-liquid (LL) behaviors of the edge conductance [1].
However, the microscopic physical processes inside such interacting helical edge states is
still not clear. A point contact (shown in Fig. 1) generates controllable tunneling processes
between two helical edges, leading to controllable backscattering processes of the edge
states, so by measuring the temperature dependence of the resistance induced by the point
contact, we could know more essential properties about the helical LL [2,3]. Furthermore,
measuring the shot noise at a point contact in a 2D TI may uncover the quantized e/2 charge
quasiparticle excitations [2] inside the helical edge, which is a unique feature for the helical
LL. Till now, there is no report on the experimental studies of point contacts in 2D TI, in part
because of the challenging of device fabrications. Therefore, firstly we need to develop techniques for making reliable gated InAs/GaSb 2D TI devices with point contacts. Temperature
dependent measurements could be performed in a dilution refrigerator (DR). As for the noise
measurements part, I have already made some regular InAs/GaSb 2D TI devices for Prof.
Douglas Natelson of Rice University, and have already got some preliminary data.
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POSTDOCTORAL FELLOWSHIP
IN QUANTUM MATERIALS
Li (continued)
(2) Majorana fermions (MFs)
Detecting and controlling MFs in condensed matters attract strong interest due to their
potential applications for topological quantum computing [4]. The helical edge state of 2D TI
in proximity to an s-wave superconductor (SC) has been predicted to support MFs, and was
thought to be an ideal system for searching MFs [5]. However, previous experiments [6] indicated that detecting MFs in a regular SC/TI/SC Josephson junction is not easy, because the
MFs are delocalized along the edge for that case. A theoretical work [7] proposes a smart
method to trap the MFs: Making a metallic quantum dot in a helical edge by a local gate
and applying a weak magnetic field, schematic drawing shown in Fig. 2a, only the Majorana
resonance is survived under this circumstance, thus a distinct zero-bias conductance peak
(ZBCP) of 2e2/h (shown in Fig. 2b) could be observed at low temperatures. Such an experiment could perhaps provide a smoking gun instead of an ambiguous signature for MFs.
Experimentally, we plan to use niobium-based materials as SC electrodes due to their high
critical magnetic field and relatively large SC gap, and the quantum dot can be made on the
front gate of InAs/GaSb devices by lift-off techniques, then cool down the devices to ~20
mK in a DR, expecting could observe the quantized ZBCP. Moreover, the presence of strong
interactions promotes the Majorana modes splitting into Z4 parafermionic modes, yielding a
novel 8π-Josephson effect [8], which is also very interesting and worth studying.
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HIGH-IMPACT PUBLICATIONS 2015-16
COLLABORATIVE PUBLICATIONS
Pulickel Ajayan—Emilia Morosan
• “High hardness in the biocompatible intermetallic compound β-Ti3Au”, Science Advances
2(7): e1600319, (2016)
Pulickel Ajayan—Jun Kono
• “Wafer-scale monodomain films of spontaneously aligned single-walled carbon
nanotubes”, Nature Nanotechnology 11: 633-638 (2016)
MEMBER-GROUP PUBLICATIONS
Pulickel Ajayan Group
• “High-efficiency two-dimensional Ruddlesden–Popper perovskite solar cells”, Nature 536:
312-316 (2016)
• “Surface Functionalization of Two-Dimensional Metal Chalcogenides by Lewis Acid-Base
Chemistry”, Nature Nanotechnology 11(5): 465-471 (2016)
• “A subthermionic tunnel field-effect transistor with an atomically thin channel”, Nature 526:
91-95 (2015)
Pencheng Dai Group
• ”Antiferromagnetic order and spin dynamics in iron-based superconductors”, Pengcheng
Dai, Reviews of Modern Physics 87, 855 (2015)
• ”Namatic crossover in BaFe2As2 under uniaxial stress”, Physical Review Letters 115,
197002 (2015).
• ”Orbital selective spin excitations and their impact on superconductivity of LiFe1-xCoxAs”,
Physical Review Letters 116, 247001 (2016)
• ”Robust upward dispersion of the neutron spin resonance in the heavy Fermion
superconductor Ce1-xYbxCoIn5”, Nature Communications, DOI:10.1038/ncomms12774
Rui-Rui Du Group
• “Observation of a Helical Luttinger Liquid in InAs/GaSb Quantum Spin Hall Edges”,
Physical Review Letters 115, 136804 (2015)
Matt Foster Group
• “Helical Quantum Edge Gears in 2D Topological Insulators”, Physical Review Letters 115,
186404 (2015).
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HIGH-IMPACT PUBLICATIONS 2015-16
• “Topological Protection from Random Rashba Spin-Orbit Backscattering: Ballistic Transport
in a Helical Luttinger Liquid”, Physical Review Letters 116, 086603 (2016)
• “Enhanced Thermoelectric Power in Graphene: Violation of the Mott Relation by Inelastic
Scattering”, Physical Review Letters 116, 136802 (2016)
Kaden Hazard Group
• “Ultracold Nonreactive Molecules in an Optical Lattice: Connecting Chemistry to Many-Body
Physics”, Physical Review Letters 116, 135301 (2016).
Randy Hulet Group
• “Cooling Atomic Gases with Disorder”, Physical Review Letters 115, 240402 (2015)
Jun Kono Group
• “Collective Non-perturbative Coupling of 2D Electrons with High-Quality-Factor Terahertz
Cavity Photons”, Nature Physics, published online on August 22, 2016
• “Wafer-Scale Monodomain Films of Spontaneously Aligned Single-Walled Carbon
Nanotubes”, Nature Nanotechnology 11, 633 (2016)
• “Exciton Diamagnetic Shifts and Valley Zeeman Effects in Monolayer WS2 and MoS2 to 65
Tesla”, Nature Communications 7, 10643 (2016)
Kono—Natelson—Ajayan—Lou Groups
• “Facile synthesis of single crystal vanadium disulfide nanosheets by chemical vapor
deposition for efficient hydrogen evolution reaction”, Advanced Materials 27, 5605-5609
(2015)
Doug Natelson Group
• “Nanostructures and Nanotechnology”, (Cambridge University Press, 2015)
• “Interplay of bias-driven charging and the vibrational Stark effect in molecular junctions”,
Nano Letters 16, 1104-1109 (2016)
• “Thickness-Dependent and Magnetic-Field-Driven Suppression of Antiferromagnetic Order in
Thin V5S8 Single Crystals”, ACS Nano 10, 5941-5946 (2016)
Han Pu Group
• "Stable solitons in three dimensional free space without the ground state: self-trapped BoseEinstein condensates with spin-orbit coupling”, Physical Review Letters 115, 253902 (2015)
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Peter Rossky Group
• “An insight into non-emissive excited states in conjugated polymers”, Nature
Communications 6, Art. No. 8246 (2015)
• “Resonance Raman Spectroscopy of the T1 Triplet Excited State of Oligothiophenes”,
Journal of Physical Chemistry Letters 6, 3521 (2015)
Gus Scuseria Group
• “Solutions of the Two Dimensional Hubbard Model: Benchmarks and Results from a Wide
Range of Numerical Algorithms”, Physical Review X 5 041041 (2015)
Qimiao Si Group
• “High Temperature Superconductivity in Iron Pnictides and Chalcogenides”, Nature
Reviews Materials 1, 16017 (2016)
• “Antiferroquadrupolar and Ising-nematic orders of a frustrated bilinear-biquadratic
Heisenberg model and implications for the magnetism of FeSe”, Physical Review Letters
115, 116401 (2015)
• “Emergence of superconductivity in the canonical heavy-electron metal YbRh2Si2”,
Science 351, 485-488 (2016)
• “Strain-driven approach to Quantum criticality in AFe2As2 with A= K, Rb, and Cs”,
Physical Review Letters 116, 237003 (2016)
• “Observation of universal strong orbital-dependent correlation effects in iron
chalcogenides”, Nature Communications 6, 7777 (2015)
Isabell Thomann Group
• “Direct Plasmon-Driven Photoelectrocatalysis”, Nano Letters 15 (9), pp 6155–6161 (2015)
Jim Tour Group
• “Growth and Transfer of Seamless 3D Graphene−Nanotube Hybrids”, Nano Letters 16,
1287-1292 (2016)
• “Atomic Cobalt on Nitrogen-Doped Graphene for Hydrogen Generation”, Nature
Communications 6, 8668, 1-8 (2015)
• “Graphene Quantum Dots Doping of MoS2 Monolayers”, Advanced Materials 27, 5235–
5240 (2015)
• “Helical and Dendritic Unzipping of Carbon Nanotubes: A Route to Nitrogen-Doped
Graphene Nanoribbons”, ACS Nano 9, 5833–5845 (2015)

22
20

FACULTY AWARDS 2014-16
Pengcheng Dai
• NSSA Sustained Research Prize, Neutron Scattering Society of America
Matthew Foster
• NSF CAREER Award, National Science Foundation
• Randy Hulet
• Davisson-Germer Prize in Atomic or Surface Physics, American Physical Society
• Emilia Morosan
• Alexander von Humboldt Fellowship, Humboldt Foundation
Gus Scuseria
• Humboldt Research Award in recognition of lifetime achievements in research
• Distinguished Israel Pollak Lecturer, Technion, Israel Institute of Technology
• Thomson-Reuters Highly Cited Researcher
• Lisa Meitner Lectureship Award, University of Tel Aviv
• Moses Gomberg Lecture, University of Michigan
James Tour
• Elected Fellow, National Academy of Inventors
• First international nanocar race, Pico-Lab CEMES-CNRS in France
• Lady David Visiting Professor, Hebrew University
• Trotter Prize in “Information, Complexity and Inference”, Texas A&M University
• The World’s Most Influential Scientific Minds, ThomsonReutersScienceWatch.com
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PROPOSALS FOR 2016-2017
COLLABORATIVE PROPOSALS
MURI—ARO: Electromagnetically Induced Phases in 2D Systems
Lead PI: Jun Kono
RCQM PIs: P. Ajayan, M. Foster, and Qimiao Si
ICAM Workshop: Strongly Correlated Electron Materials
Lead PI: Pengcheng Dai
RCQM PIs: Emilia Morosan, Andiry Nevidomskyy, and Qimiao Si
ICAM Workshop: Interacting Quantum Systems Out of Equilibrium
Lead PI: Matt Foster
RCQM PIs: Jun Kono, Kaden Hazzard, Doug Natelson
NSF Workshop Proposal: Interacting Quantum Systems Driven out of Equilibrium
Lead PI: Doug Natelson
RCQM PIs: Jun Kono, Matt Foster, Kaden Hazzard
MEMBER-GROUP PROPOSALS
ICAM PD Funding Yr2
Lead PI: Pengcheng Dai
NSF Physics of Non-Fermi Liquid Metals
Lead Pi: Qimiao Si
NSF CAREEER: Wave Mechanics of CCDQM
Lead PI: Matt Foster
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WE GRATEFULLY ACKNOWLEDGE THE FOLLOWING EXTERNAL FUNDING AGENCIES
FOR SUPPORTING RCQM ACTIVITIES
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