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Research Experience
Postdoctoral Researcher | Laser-assisted Nano-engineering Laboratory, UNL, Lincoln, NE | 2017–present
Equipment management and maintenance:
· Home-made atmospheric pressure chemical vapor deposition (AP-CVD) system. 
· DC/RF sputtering system.
· Laser spectroscopic/microscopic systems: coherent Raman, second harmonic generation (SHG), two photon excitation fluorescence (TPEF), spontaneous Raman, laser-induced breakdown spectroscopy (LIBS), laser-assisted mass spectrometry (LAMS), and absorption spectroscopy.
· Laser systems: high power quasi continuous wave (QCW) lasers, Q-switched Nd:YAG pulsed lasers, KrF Excimer lasers, ultra-short-pulse lasers (ps/fs), and fiber lasers.
· Optics and light analysis tools: Lenses, HR mirrors, optical filters, beam splitters, beam expanders, prisms, polarizers, wave plates, photo detectors, spectrometers, laser power meters, and optical alignment tools.
· Surface morphology characterization: Zygo 3D optical profiler and Agilent SPM.
· KUKA robot arm.
Material research: 
· In charge of CNT growth on various wafers by AP-CVD. 
· Conducted optical coupling investigation/simulation of hybrid MoS2 structures (MoS2/Ferroelectric, MoS2/TiO2 nanowire).
· Led a project “Investigation of coating degradation mechanisms induced by fungi using open-air laser spectroscopy and spectrometry”. Through tracking the nutrient elements loss of coating after fungus attack, the coating degradation mechanisms have been investigated.
Laser surface processing:
· Laser surface desensitization for severely sensitized 5xxx Al-Mg alloy.
· Developing a laser repairing system for sensitized alloy plates using a KUKA robot arm and an industrial grade high power fiber laser.
Laser spectroscopy/microscopy:
· Led defect investigation of targets used for inertial confinement fusion using 3D imaging.
· Conducted exosome characterization and spectral data analysis by spontaneous Raman and machine learning for early detection of pancreatic cancer.
· Designed and developed a flexible fiber-based laser beam delivery system for nonlinear imaging.
Grant applications and student mentoring:
· Led preparation of research proposals/whitepapers for various funding sources (NIH, DOD, DTRA, NAVSEA, and USAFA).
· Mentoring graduate students and providing continuous guidance and support.
Research Assistant | Laser-assisted Nano-engineering Laboratory, UNL, Lincoln, NE | 2011–2016
· Led a NSF project to develop a multi-functional imaging and spectroscopic measurement system (CARS, SHG, and TPEF) at the cellular scale. 
· Led collaboration with University of Nebraska Medical Center (UNMC) and research groups at UNL for bio-imaging and spectroscopic measurement of cellular systems, including microalgae cells, porcine carotid arterial walls, mouse liver cells and tissues, human muscle tissues, mouse breast cancer tissues, and mouse pancreatic cancer tissues in multiple biological and biomedical application projects.
· Utilized Principal Component Analysis (PCA) and Discrimination Analysis (DA) via R software for disease discrimination and diagnosis based on obtained Raman and CARS spectra.
· Programed for automated data acquisition and system communication among multiple instruments (lasers, 3D motorized stages, spectrometer, and digital delay generator) to realize a 3D LIBS mapping platform.
· Utilized a monolayer of silica microspheres for imaging signal enhancement and simulated the enhancement conditions by Finite-Difference Time-Domain (FDTD) method.
· Led and assisted preparation of research proposals/whitepapers for various funding sources (DOD, DOE, DTRA, ONR, and NSF). One proposed research project was funded on FY2017 (SERDP WP-2744). 
Teaching Assistant | Department of Electrical and Computer Engineering, UNL, USA | 2012–2013
· Taught an Electrical Engineering lab course for undergraduates.
· Managed a group of 25 undergraduate students.
Participation in Research Projects
· Nanoscale Ferroelectric Control of Novel Electronic States in Layered Two-Dimensional Materials (DE-SC0016153)
· Investigation of Coating Degradation Mechanisms Induced by Fungi Using Open-air Laser Spectroscopy and Spectrometry (SERDP WP-2744)
· [bookmark: _GoBack]Vertically Applied Carbon Nanotube Embedded in Ceramic Materials For Hot Electrode Applications (DE-FE0023061)
· Portable Fiber Laser System and Method to Remove Pits and Cracks on Sensitized Surfaces of Aluminum Alloys. (ONR  N00014-15-C-0087)
· Post-Detonation Radiological and Nuclear Forensics Using Laser-Assisted Mass Spectrometry in Open Air. (DTRA)
· MRI: Development of Multifunctional CARS (Coherent Anti-Stokes Raman Spectroscopy) Imaging System (NSF 1126208)
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