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 Hand-on experience in wet chemistry synthesis of inorganic nano-crystals and  

nano-polymer materials �Ä	F�– 
8�@: Gÿ�€&é�Ã.ñ�W�€�É	ú�¦Q��6�€ 
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 Hand-on experience in molecular biology is strong plus for the future 

interdisciplinary research�Ä�6�€+O(™�–�Ö=½
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 Solid hands-on experience in epitaxial growth, optoelectronic / Nanoelectronic 

device fabrications�Ä�y+e�˜�& �Å 

 Solid hands-on experience in the design of  thermoelectric materials with potential 

high ZT value�Ä'��,)· AÑ1Ç	ú�¦Q� ZT �l,´ �€�É 5��´ AîAÑ�Å 

 Solid knowledge of device physics on both theoretical and experimental aspects

�Ä�˜�&(™*6 *6Aê	ú�ÎP¼�Å 

 Experience in failure diagnosis and wireless monitoring based on accelerometer (�a

�xAú�Ý	ú�¦��4ï-��× )  

 Research in SLAM (simultaneous localization and mapping) ( 	£�&�Ê�}�>`.�´

�* )  

 

Projects in the field of material physics: 

1) Dynamical plasmonics based mechanical soft machine with active response to the 

environment is achieved in the first time in the field �Ä�*�¾ �Ø�1 >˜M’1y/ë%ð�s,´�j
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2) Bio-targeting and separating apoptotic cells based on bio-functionalized fluorescent-

magnetic-bifunctional nanospheres �Ä9—�y-.ñ�W-+O(™M¦
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3) Real-time continuous tunable quantum-dots doped liquid-crystal laser based on 

dynamic plasmonics (�Ø�1>˜M’1y/ë%ð�s�Î�j,´�Î�&
�B3Gÿ�€&é�ê�r#â�¦%ð�y�˜ ) 

3)  Epitaxial growth of ZnO film /nanowire array for the fabrication of  Fabry Perot laser, 

LED and photodetector: The P-type ZnO nanowire array was achieved by Sb-doping, 

and n-type ZnO film was doped by Ga.    The FP laser was accomplished through this 

structure for the first time in ZnO academic community and published in Nature 

Nanotechnology (Vol. 6, 506, 2011), which has been cited over 180 times; More than 

two hundred news media and science and engineering magazines in different languages 

have commented on our paper, such as Materials today, Physics today, PhysOrg, 

NSF.org, Science daily, Laser Focus World, Press Enterprise.�ÄX ZnO �€�É �ƒ3+Gü�È

OÆ!Q�Î)àFP %ð�y�˜�& �ÈB��@�ÌX Nature Nanotechnology
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4) InGaN/GaN LED: Alleviating the quantum-confined Stark effect(QCSE) induced by 

polarizations in multi- quantum well region by introducing the superlattice structure 

into the conventional structure for better hole injection and wave function overlapping, 

leading to higher efficiency of the device, verified both experimentally and 

theoretically�ÄX �P5� GaN LED �F�& �˜ 5��´Gü �E�•Cµ�¦�l 5��´ �È�9�x` �Á�f�¶

Gÿ�€L€�f�ß�„�{�x�Ä �Å  

5�ÅCalculating the thermal conductivity of Si/Ge quantum dots-superlattice: 

      In order to improve ZT value (decreasing the thermal conductivity and retaining the 

electrical conductivity), the quantum-dot superlattice(QDSL) was adopted in this study. 

Started from Debye dispersion and introduced the relaxation time of quantum dots and 
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superlattice boundary, the thermal conductivity of quantum dot superlattices both in 

plane and cross-plane was calculated�× Superlattice nanowire-array synthesis for the 

thermoelectrical applications.�ÄGÿ�€&éCµ�¦�l ,´ '��,)·AÑ1Ç 	ú�¦�*�¾Cµ�¦�l 4ã2£

4ïLe�G,´ Q� ZT �l�€�É �f�7�Å  

6�Å Modeling and Simulation of intermediate band solar cell(ZnTeO) by numerically 

solving coupled Poisson and continuity equations (�]L$7-�V �ZLc7-+e"•,´*6Aê Q�� ) 

7�Å Monitoring the health of the gears in real time for avoiding abnormal situations  during 

which larger periodic vibrations occur (detecting the amplitude and frequency of such 

anomalies based on accelerometer and wirelessly transmitting the data to the receiver, 

computer, mobile phone, etc. (�Î�&-��×U¯Ež,´�•�ç(æ�å�ÈF¯�}�*)à�2�h�õ�å�ÄU¯
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8�ÅAchieving a smart cooperation between the drone and robot: the robot can choose an 

optimal path to avoid obstacles via SLAM with the capability of real-time active-

camouflage. 
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