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I am a material physicist with extensive experience in material characterization, synthesis and opti-
mization as well as scientific computing. I have a good track record of working independently as well
as collaborating with scientists from diverse backgrounds. Currently, I'm a postdoctoral researcher at
Louisiana State University. In this research statement, I will describe my past and current research, and
discuss my future research plan.

Past and Current Research

My research experience started with investigating optical properties of the liquid crystal as a un-
dergraduate researcher. After completing my master thesis on the magneto-resistance measurement of
low-dimensional GaAs and GaN semiconductor systems, I moved my research focus to computational
studies of the single molecular devices as a research assistant in Academia Sinica. Therefore, I have been
trained in doing the experimental research and computational research since then.

In 2009, I joined Texas A&M University as a Ph.D. student. During my doctoral career, I focused on
solid state synthesis and characterization of materials with the thermoelectric and magnetocaloric proper-
ties. In my thesis, I studied the magnetic and thermal response of the Ni-Mn-In magnetocaloric materials
associated with the first-order magneto-structural transitions. Due to this first-order transitions, I de-
veloped an improved method to overcome the experimental difficulties in the conventional calorimeter[1].
The magnetocaloric effect (MCE) describes the thermal exchange of materials caused by applying mag-
netic fields. They have been employed in low-temperature laboratory research[2] and are potentially
applicable near room temperature. My study on off-stoichiometric Ni-Mn-In Heusler alloys[1, 3] shows
large MCE due to the first-order magneto-structural transition in the vicinity of the room temperature,
and hence they are possibly applicable in magnetic refrigerators near room temperature. By comparing
calorimetric and magnetic measurement, the physical mechanisms of MCE are explored in detail and the
model based on the mean-field theory explained the cooling power successfully.

After graduating from Texas A&M University, I joined Rice University as a postdoctoral research
associate. I conducted research in inorganic chemistry with emphasis on magnetic and thermal proper-
ties of phosphides and arsenides compounds. I worked on material synthesis and characterization with
emphasis on their magnetic properties, crystal structures and phase transitions. Shortly after joining
Rice University, I built up the automatic temperature regulator in the home-built metalorganic vapor
phase epitaxy apparatus, which led to improve the synthetic productivity and quality significantly. As a
physicist, I enjoyed developing the experimental strategy in the collaborative environment with chemists
within the limitation of time and resource. I made heavy use of X-ray diffractometer to identify the crys-
talline structure, the magnetometer to identify the magnetic properties, and the calorimeter to explore
the transition nature of materials.
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In additional to the experimental research, I am also an expert in employing density functional theory
(DFT) calculations to deepen understanding of materials. DFT calculations take relatively low compu-
tational cost among other many-body theories and produces satisfactory results in solid materials. In
several of my peer-reviewed articles[4—7], electronic structures of materials from DFT calculations are
employed to elaborate the experimental results. In combination with experimental and computational
efforts, I am keen on constructing sound manufacturing guidelines for engineering the desired materials.

Currently, I am a postdoctoral researcher at Louisiana State University. I focus on developing, char-
acterizing and optimizing alloys with potential solid-state cooling applications resulting from first-order
magneto-structural transitions near room temperature. I synthesized the Ni-Mn based Heusler alloys
and MnNiSi based compounds, both exhibiting strong caloric responses due to external stimuli such as
strain, pressure, and electric and magnetic fields. After synthesis, I characterized their magnetization
response upon applying the magnetic field or hydrostatic pressure. The project aims at the discovery
of a practical magnetic refrigeration material which leads to more efficient and environmentally friendly
cooling systems. I designed the experiments to identify the root cause of the inconsistent results among
different experimental methods. I managed technical and programmatic process on multiple projects, and
established and maintained the local and remote collaborative relationship.

Proposed Research and Work Plans

In the near future, I plan to build a solid state functional material lab. My laboratory will focus on
solid state research with emphasis on stress, thermal and magnetic response of emerging solid state mate-
rials. For the material synthesis, we will utilize arc-melting, induction furnace while x-ray diffractometer,
magnetometer and calorimeter will be used for material characterization.

Initially, my lab will focus on the synthesis and characterization of multi-functional caloric materials.
The area of research is relatively new, associated with significant challenges and possibilities. Due to
the potential refrigeration applications of magnetocaloric materials, there has been a strong push to find
new materials with high field-induced entropy, or other features optimized for related applications[8, 9].
As a result, a number of complex alloy systems have been developed, with several promising systems
having very recently appeared, such as GdsSi,Gesq—,[10, 11], MnAs-based compounds[12], FesP-based
compounds[13-15], La(Fe;_;Siz)13 and their hydrides[16, 17], Ni-Mn-based Heusler alloys[18-20], and
MnCoGeB;[21]. One of the main characteristics in giant magnetocaloric materials is the coexistence of
the magnetic and structural transitions, which causes a huge entropy change that can be utilized practi-
cally. Although significant inroads have been made in understanding the fundamental behavior driving
this first-order magneto-structural transition, the correlation between the magnetic and structural tran-
sitions in magnetocaloric materials still remain unsettled. In the short-term, my lab will concentrate on
understanding the unique thermal, magnetic and mechanical properties in these materials resulting from
these phase transitions, and provide the practical suggestion to design thermodynamic cycles for appli-
cations. In the long term, my lab will aim at understanding and developing multi-functional materials,
which is expected to positively impact scientific and engineering society.

Summary

To sum up, I am a material physicist with extensive experience of working independently, training
students as well as collaborating with scientists from diverse backgrounds. My past career proves my
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extensive problem-solving skills across materials synthesis, instrumentation and scientific computing. The
research topics in contact with engineering applications are always attractive to me and I am open minded
to all relevant fields. In the future, I will actively seek external funding to develop a research lab which
can educate both undergraduate and graduate students who can navigate physical science, life sciences
and engineering in a transdisciplinary manner.
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