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Research Interests:  

My primary interest is to explore and exploit exotic materials with novel electronic properties for renewable 
energy technologies. Multiferroics, high temperature superconductors (cuprates/iron pnictides), nano 
heterostructures with multiple functions are of particular interest. New materials from intermetallics to oxides 
are often synthesized by variant techniques such as sol-gel, high pressure, floating zone, flux and chemical 
transportation. Except the characterization of magnetic and electronic properties in house, I also conduct 
neutron scattering research at domestic and international neutron sources (ORNL/NIST, ILL, FRM-II, ISIS, PSI 
and J-Park) to investigate the dynamics of materials. 

Summary 
• Professional crystal grower with 12+ year experience of ceramic, metallic and oxide synthesis by sole-

gel method, solid state reaction, flux method, chemical vapor transportation, floating zone and Bridgman 
furnace under extreme conditions such as high vacuum, high pressure and high temperature. 
Professional handling most of toxic, flammable, air sensitive and radioactive materials.  

• Professional X-ray/Neutron scattering guy with 5+ year experience of studying the electronic, magnetic 
and structural properties by using nuclear reactors at national laboratories in USA and Europe.  

• First achieved highly ordered magnetic nanocheckerboard in oxides through chemical phase separation. 
The size is pushed down to 10 nm while keeping strong magnetization at room temperature. It could be 
used for perpendicular recording media by improving storage density up to 10 Tbit/inch^2. 

• First discovered giant magnetoelectric effect in (Eu,Y)MnO3 in which magnetic magnetization can be 
dramatically tuned by applying electric field. This material could be used for sensors. 

• Built two advanced material laboratories from scratch at University of Tennessee and Rice University.  
Have abundant experience dealing with companies by purchasing custom design equipment over 2 
million dollars. Solved the challenging single crystal growth of many high-temperature iron-based 
superconductors. Many of them are unique and only available from our lab in this continent.   

• Demonstrated 10+ years experience in managing, training and supervising scholars, graduate and 
undergraduate students in research. Seven out eight undergraduates went to top 10 graduate schools. 

• Published 70+ peer-reviewed journal papers with total citation 2000+ and H index 23 including 9 
leading author papers in Nature Communications, Physics Review Letter and Scientific Report etc. 

•  
Core qualifications:  

• Crystal/powder growth by different techniques: Bridgman furnace, floating-zone, flux method, chemical 
transport, high-pressure synthesis, sol-gel method and solid state reaction. 

• Physical Property characterizations by PPMS, MPMS, X-ray and neutron scattering. 
• Data analysis by Matlab and Originlab 

Education: 

Ø Ph.D. in Physics  Rutgers, the State University of New Jersey,                                                     10/2008 
o Thesis: “Nano-self-assembly in Mn-based spinels through solid state process” 
o Advisor: Prof. Sang-Wook Cheong 

Ø Master in Physics Institute of Solid State Physics, CAS, Hefei, China                                         07/2002 



                              University of Science and Technology of China (USTC)                                07/2000 
Ø B.S. in Physics Hubei University, Wuhan ,China                                                                          07/1999 

Professional experience: 

Rice University                                                                                                                           12/2013 – present 
Research scientist 

• Setup a new advanced material laboratory for the growth of magnetic and superconducting materials. 
• Solve the single crystal growth of LiFeAs (up to 2 centimeters), a high-temperature Iron-based 

superconductor, and drive a new direction of neutron scattering research.  
 
University of Tennessee                                                                                                                10/2008-12/2013 
Research assistant Professor/Postdoctoral fellow 

• Built an advanced material laboratory from scratch. 
• Solved the challenging single crystal growth of many Iron-based superconductors such as 

KFe2As2/NaFeAs in which extremely volatile alkali metals and toxic arsenic are involved. So far, 
sizable crystals (up to 4 centimeters) are only available in our laboratory.  

• Carried out numerical neutron scattering experiments in national neutron research centers (ORNL/NIST, 
ILL, FRM-II, ISIS, PSI and J-Park). Many new and important results were first-time reported such as 
double neutron resonances in Co-underdoped NaFeAs. 

• Supervised scholar, graduate and undergraduate students in both material research and neutron 
scattering study.  

Rutgers University                                                                                                                     09/2002-10/2008 
Ph.D, Research Assistant 

• Various techniques had been applied to grow magnetic materials in the form of single crystals such as 
Bridgman furnace, floating-zone, flux, chemical transportation and high pressure.  

• A new nanostructure fabrication was introduced by chemical phase separation in solid state reaction. A 
highly-ordered 3D magnetic structure was discovered showing large shape magnetic anisotropy to 
overcome the thermal activation once the size reach down to 10 nm. The pattern could be grown into 
thin film and possibly applicable in magnetic perpendicular recording. 

• Several new multiferric were found.  In such special materials, the magnetization can be tuned by 
applying electric field or vise versa.  Therefore, they are promising candidates for next generation 
magnetic media.  
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Talks: 

1. 2011 Aug，Single crystal growth and neutron scattering study of Ba1-xKxFe2As2, THE 18TH AMERICAN 

CONFERENCE ON CRYSTAL GROWTH AND EPITAXY, MONTEREY, CALIFORNIA, USA (Invited) 

2. 2011 Nov，Neutron scattering study on Ba1-xKxFe2As2, User conference, Oak ridge national lab, 

Knoxville, Tennessee, USA 
3. 2012 Aug，Neutron scattering study on overdoped NaFeAs, User conference, FRM-II, Munich, 

German. 
4. 2014 Jun, “Neutron scattering study on NaFe1-xCoxAs” American Conference on Neutron Scattering, 

Knoxville, Tennessee USA (Invited) 
5. 2014 Aug, Towards novel materials by traditional ways, Ames lab, IOWA, USA  (Invited) 
6. 2014 Oct, Novel material design and study by neutron scattering, University of Alabama, USA (Invited) 
7. 2014 Oct, Magnetic material design and Neutron scattering study of Fe-based superconductors, 

ShanghaiTech, Shanghai, CHINA (Invited) 
8. 2014 Nov, “Neutron scattering study on NaFe1-xCoxAs” The 2nd national conference on neutron 

scattering, Sichuan, CHINA (Invited) 
9. 2006-2014 March，APS meeting Oral presentation 

Workshops: 

Ø “New States of Stable and Unstable Quantum Matter”, Trieste, Italy (Aug 14-25, 2006)  
Ø “International Workshop on the Search for New Superconductors –Frontier and Future Shonan Village 

Center, Kanagawa, Japan  (May 12-16, 2009) 

Memberships: 

Ø American Physical Socienty (APS) 
Ø American Association for Crystal growth (AACG) 
Ø Neutron Scattering Society of America (NSSA) 

Service:  

2014 Dec, sorter meeting for APS 2015 at Headquarter, College park   



 

 

Refrenece  #1: 
Prof. Pengcheng Dai (Postdoc advisor) 
Department of Physics and Astronomy, Rice University,  
6100 Main MS-61, Houston, Texas 77005-1827  
PHONE: (713)-348-3731 
EMAIL: pdai.utk@gmail.com 

 
Refrenece  #2: 
Prof. Ruslan Prozorov (collaborator) 
Scientist, Ames Laboratory and Associate Professor, Iowa State University 
A119 Zaffarano Hall 
Iowa State University 
Ames, IA 50011 
PHONE 515-294-9901 
FAX 515-294-7249 
EMAIL prozorov@ameslab.gov	
  
	
  
Refrenece  #3: 
Dr. Yixi Su (collaborator) 

Juelich Centre for Neutron Science (JCNS) 
Forschungszentrum Juelich GmbH 
Outstation at FRM II 
Lichtenbergstr. 1 
D-85747 Garching 
Germany 
PHONE  +49 89 289 10714 
FAX   +49 89 289 10799 
EMAIL:  y.su@fz-juelich.de 
	
  
 

Refrenece  #4: 
Prof. Nanlin Wang (collaborator) 
International Center for Quantum Materials, School of Physics,  
Peking University, Beijing 100871, China 
EMAIL:  nlwang@pku.edu.cn 
 

 

 

 

 

 



Highly ordered nano-structure in Co(Fe,Mn)2O4 (2005-2007 at Rutgers) 

	
  

	
   	
  

	
  

	
  



The first multiferroic cuprate LiCu2O2  (2006 at Rutgers) 

 

 

 

  



Colossal Magnetoelectricity in multiferroic (Eu,Y)MnO3  (2006-2007 at Rutgers) 

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

See highlights: 

 1, http://www.sciencedaily.com/releases/2010/08/100823121945.htm 

2, http://physics.aps.org/articles/v3/72 

	
   	
  

	
  



CMR/Multiferroic xtals (2004-2008 at Rutgers) 

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

 

Multiferroic and cuprate superconductor (2008-2010 at UT) 

	
  

	
   	
  

	
  



 Fe-based superconductors (Up to 2.5 cm and 3 g/piece, 209-2011 at UT) 
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