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K Xiao CV Updated April 2023
Education:
Ph.D. (2004), Physical Chemistry, Institute of Chemistry, Chinese Academy of Sciences, Beijing, China
M.S. (2001), Materials Science, Institute of Metal Research, Chinese Academy of Sciences, Shenyang, China 	
B.S. (1998), Chemistry, East China Institute of Technology, China                                   


Research Expertise:
·  20 Years Research Experience in synthesis, characterization, and devices of functional nanomaterials and thin films.
· Expertise in the development of advanced manufacturing methods including CVD, PLD, printing, and solution-processing approaches, for growing functional nanomaterials and thin films for microelectronics, quantum information and energy-related applications.
· Expertise in the utilization of in situ characterizations to understand the structure evolution during the synthesis and processing, growth mechanism and kinetics, and functionality by x-ray diffraction, neutron scattering/reflectivity, TEM/STEM, and optical spectroscopies.
· Expertise in the fabrication of nanoelectronic devices (FET, photodetectors, etc) by e-beam lithography and photolithography and characterization of devices to understand the optoelectronic and quantum properties.
· Expertise in the fabrication and characterization of solution-processing thin film electronic devices (FET, photodetector, photovoltaic) for energy conversion and flexible electronics.
· Functional nanomaterials: 2D quantum materials, halide perovskites, conducting polymers. 
                                                                                                                       
Research and Professional Experience:  
2023-present        Distinguished Staff Scientist, CNMS, ORNL

2018- 2023	Senior R&D Staff Scientist, CNMS, ORNL
· Understanding the fundamental growth mechanism and kinetics of 2D quantum materials and heterostructures for microelectronics, quantum information science and energy-related applications. Serving as PI on a BES-MSED FWP “Growth Mechanisms and Controlled Synthesis of Nanomaterials” that focuses on understanding the synthesis and processing of 2D materials such as the transition metal dichalcogenides and moiré heterostructures by the development of practical, time-resolved in situ diagnostic techniques for characterization of both the growth environment and the evolving 2D quantum structure during pulsed processing, focusing on PLD and laser processing as versatile non-equilibrium synthesis and processing tools over three length scales with closed loop control. The goal of this project is to identify and understand the dynamic pathways and interactions leading to the assembly of functional quantum nanostructures. 
· Developed a 2D materials transfer station in glove box for exfoliate, transfer, and encapsulation of air-sensitive 2D quantum materials to make moiré materials and heterostructures.
2011- Present	Joint faculty in Department of Computer Science and Electrical Engineering and the Bredesen Center for Interdisciplinary Research and Graduate Education, University of Tennessee Knoxville
2013-2017	R&D Staff Scientist, CNMS, ORNL 
· Controlled synthesis and characterization of hybrid perovskites by solution processing and spray printing with various in situ diagnostic methods at multiple length scales including XRD, neutron scattering, and TEM for high efficiency solar cells.
· Tailored the heterogeneity in 2D materials and heterostructures through controlled CVD synthesis and processing for high performance transistors, photodetectors and photovoltaics
2008-2013 	R&D Associate, CNMS, ORNL 
· Developed a strategy to understand and control the morphology, structure and correlated optoelectronic properties of conducting block copolymers and their composites by advanced electron microscopy, neutron scattering/reflectivity and theoretical modeling for high performance electronics and organic photovoltaics.
2004-2008 	Postdoctoral Associate, CNMS, ORNL (Mentor: David B Geohegan)
· Initially worked on CVD synthesis and selective patterning of organic semiconductor nanowires and their applications in field effect transistor and flexible non-volatile memory devices. The vapor-solid chemical reaction (VSCR) growth mechanism was revealed by time-resolved, in situ X-ray diffraction (XRD) and first-principles atomistic calculations.
· Developed the hybrid materials assembly facility at CNMS for synthesis, assembly, and device fabrication of air-sensitive, solution-processible materials for organic thin film electronics and flexible electronics, including OFET, OLED, and OPVs. 

Fundings: 
2021- 2024	DOE Office of Science, BES Materials Science and Engineering Division. “Growth Mechanisms and Controlled Synthesis of Nanomaterials”. (Kai Xiao, PI)
2015- 2020	DOE Office of Science, BES Materials Science and Engineering Division. “Growth Mechanisms and Controlled Synthesis of Nanomaterials”. (David Geohegan, PI) (Xiao, Co-PI)
2018- 2021	 DOE Office of Science, BES, Quantum Information Science NSRC “Thin Film Platform for Rapid Prototyping of Novel Materials with Entangled States for QIS.” (Chris Rouleau, PI), (Xiao, Co-PI) 
2018-2019	ORNL LDRD “Interfacial Thermal Transport: Advanced First Principles Modeling and Ultrafast Thermal Spectroscopy”. (Lucas Lindsay, PI, Xiao, Co-PI)
2015-2017 	ORNL LDRD: “Synthesis and Characterization of Novel Two-Dimensional Mesoscale Organic Nanomembranes.” (Xiao, PI).
2012-2014        	DOE-EERE “Novel photon management for thin-film photovoltaics” (Rajesh Menon, University of Utah PI), (Xiao, Co-PI)
2009-2011 	ORNL LDRD “Rational design of deuterated conjugated polymers with controlled spin-polarized electron transport.” (Keum, PI), (Xiao, co-PI).

Invited Book Chapters: 
1. D. B. Geohegan, K. Xiao, A.A. Puretzky, Y.-C. Lin, Y. Yu, C. Liu, Nonequilibrium synthesis and processing approaches to tailor heterogeneity in 2D Materials, Chapter 8, in Defects in Two-Dimensional Materials, Elsevier, pp 221-458 (2022).
2. B. Yang, MJ. Keum, D. B. Geohegan and K. Xiao, “In Situ X-Ray Studies of Crystallization Kinetics and Ordering in Functional Organic and Hybrid Materials”, Chapter 2 in In-situ Characterization Techniques for Nanomaterials, Spring Series on Nanoscience and Nanotechnology, Vol. 7, 2018, pp 33-60.
3. B. Yang, D. B. Geoghegan, K. Xiao, "Perovskite Materials: Solar Cells and Optoelectronic Applications" in Encyclopedia of Inorganic and Bioinorganic Chemistry, ed R. A. Scott, John Wiely: Chichester. DOI: 10.1002/9781119951438. Published 15 March 2017.
4. B. Yang, M. Shao, J. Keum, D. B. Geohegan and K. Xiao, "Nanophase Engineering of Organic Semiconductor-Based Solar Cells", Chapter 7 in Semiconductor Materials for Solar Photovoltaic Cells, Springer Series in Materials Science, Vol 218, 2015, pp 197-229.
5. D. B. Geohegan, A. A. Puretzky, M. Yoon, G. Eres, C. Rouleau, K. Xiao, J. Jackson, J. Readle, M. Regmi, N. Thonnard, G. Duscher, M. Chisholm and K. More, "Laser Interactions for the Synthesis and In Situ Diagnostics of Nanomaterials", Chapter 7 in Lasers in Materials Science, Springer Series in Materials Science, Vol 191, 2014, pp 143-173.
6. D. B. Geohegan, A. A. Puretzky, C. M. Rouleau, J. J. Jackson, G. Eres, Z. Liu, D. Styers-Barnett, H. Hu, B. Zhao, K. Xiao, I. Ivanov, and K. More, "Laser Interactions in Nanomaterials Synthesis," Chapter 1 in Laser-Surface Interactions for New Materials Production: Tailoring Structure and Properties, Springer Series in Materials Science, Vol. 130, Miotello, Antonio; Ossi, Paolo M., Eds. ISBN: 978-3-642-03306-3 (2010).
7. X. B. Sun, K. Xiao, D. Q. Zhang, Y. Q. Liu, D. B. Zhu, "Organic Semiconductor Materials," Chapter in Materials Science and Engineering, Eds. C. X. Shi, H. D. Li, and L. Zhou, Chemical Engineering Publishers, Beijing, China (2004).

Journal Articles Published in Peer Reviewed Journals: [Total:>180; Citations:> 14900; h-index: 66 on google scholar]	
Selected 20 publications (followed by a complete list of publications)

1. K. Xiao*, D. B. Geohegan*, Laser synthesis and processing of atomically thin 2D materials, Trends in Chemistry, 4, 769(2022).
2. Y. Gu, L. Zhang, H. Cai, L. Liang, C. Liu, A. Hoffman, Y. Yu, A. Houston, A. A. Puretzky, G. Duscher, P. D. Rack, C. M. Rouleau, X. Meng, M. Yoon, D. B. Geohegan, K. Xiao*, Stabilized synthesis of 2D verbeekite: Monoclinic PdSe2 crystals with high mobility and in-plane optical and electrical anisotropy, ACS Nano. 16, 13900 (2022). Note: This work was highlighted as the journal cover.
3. K. Wang, L. Zhang, G. D Nguyen, X. Sang, C. Liu, Y. Yu, W. Ko, R. R Unocic, A. A Puretzky, C. M Rouleau, D. B Geohegan,. Fu, G. Duscher, A.‐P. Li, M. Yoon, K. Xiao*, Selective Antisite Defect Formation in WS2 Monolayers via Reactive Growth on Dilute W‐Au Alloy Substrates, Advanced Materials, 34(3), 2106674(2022). Note: This work was highlighted as the journal Frontpieces.
4. H. Cai, Y. Yu, Y.-C. Lin, A. A. Puretzky, D. B. Geohegan, K. Xiao*, “Heterogeneities at multiple length scales in 2D layered materials: From localized defects and dopants to mesoscopic heterostructures”, Nano Research, 14, 1625 (2021). Invited Review and Back cover.
5. Y. Gu, H. Cai, J. Dong, Y. Yu, A. N Hoffman, C. Liu, A. D Oyedele, Y‐C. Lin, Z. Ge, A. A Puretzky, G. Duscher, M. F Chisholm, P. D Rack, C. M Rouleau, Z. Gai, X. Meng, F. Ding, D. B Geohegan, K. Xiao*, “Two‐Dimensional Palladium Diselenide with Strong In‐Plane Optical Anisotropy and High Mobility Grown by Chemical Vapor Deposition”, Advanced Materials 32(19), 1906238 (2020). Note: This work was selected as the journal cover.
6. A. Oyedele, S. Yang, T. Feng, A. Haglund, Y. Gu, A. Puretzky, D. Briggs, C. Rouleau, M. Chisholm, R. Unocic, D. Mandrus, S. Pantelides, D. Geohegan, K. Xiao*, “Defect-Mediated Phase Transformation in Anisotropic Two-Dimensional PdSe2 Crystals for Seamless Electrical Contacts”, J. Am. Chem. Soc. 141, 8928-8936 (2019).
7. K. Wang, A. A Puretzky, Z. Hu, B. R Srijanto, X. Li, N. Gupta, H. Yu, M. Tian, M. Mahjouri-Samani, X. Gao, A. Oyedele, C. Rouleau, G. Eres, B. Yakobson, M. Yoon, K. Xiao*, D. B Geohegan*, “Strain tolerance of two-dimensional crystal growth on curved surfaces”, Science Advances 5, eaav4028 (2019). Note: DOE Office of Science Highlight https://www.energy.gov/science/bes/articles/stretched-limit-and-sparkling-curved-surfaces
8. X. Li, J. Zhang, A. A Puretzky, A. Yoshimura, X. Sang, Q. Cui, Y. Li, L. Liang, A. W Ghosh, H. Zhao, R. R Unocic, V. Meunier, C. M Rouleau, B. G Sumpter, D. B Geohegan, K. Xiao*, “Isotope-Engineering the Thermal Conductivity of Two-Dimensional MoS2”, ACS Nano 13, 24812 (2019).
9. X. Sang, X. Li, W. Zhao, J. Dong, C. M. Rouleau, D. B. Geohegan, F. Ding, K. Xiao*, R. R. Unocic, “In situ edge engineering in two-dimensional transition metal dichalcogenides”, Nature Comm, 9, 2051 (2018).
10. B. Yang, W. Ming, M.-H. Du, J. K Keum, A. A Puretzky, C. M Rouleau, J. Huang, D. B Geohegan, X. Wang, K. Xiao*, “Real-Time Observation of Order-Disorder Transformation of Organic Cations Induced Phase Transition and Anomalous Photoluminescence in Hybrid Perovskites”, Advanced Materials, 30, 1705801 (2018). Note: This work was selected as the journal cover.
11. X. Li, A. A. Puretzky, X. Sang, S. KC, M. Tian, F. Ceballos, M. Mahjouri-Samani, K. Wang, R. R. Unocic, H. Zhao, G. Duscher, V. R. Cooper, C. M. Rouleau, D. B. Geohegan, K. Xiao*, “Suppression of Defects and Deep Levels Using Isoelectronic Tungsten Substitution in Monolayer MoSe2“, Advanced Functional Materials, 27, 1603850 (2017).
12. A. Oyedele, S. Yang, L. Liang, A. Puretzky, K. Wang, J. Zhang, P. Yu, P. Pudasaini, A. Ghosh, Z. Liu, C. Rouleau, B. Sumpter, M. Chisholm, W. Zhou, P. Rack, D. B. Geoghegan, K. Xiao*, ”PdSe2: Pentagonal 2D Layers with High Air Stability for Electronics” J. Am. Chem. Soc. 139, 14090 (2017). Note: DOE Office of Science Highlight https://science.osti.gov/bes/Highlights/2018/BES-2018-02-n
13. X. Li, M.-W. Lin, L. Basile, S. M. Hus, A. A. Puretzky, J. Lee, Y.-C. Kuo, L.-Y. Chang, K. Wang, J. C. Idrobo, A.-P. Li, C.-H. Chen, C. M. Rouleau, D. B. Geohegan, K. Xiao*, “Isoelectronic tungsten doping in monolayer MoSe2 for carrier type modulation”, Adv Mater, 28, 8240 (2016).
14. X. Li, M.-W. Lin, J. Lin, B. Huang, A. A. Puretzkya, C. Ma, K. Wang, W. Zhou, S. T. Pantelides, C. Miao, I. Kravchenko, J. Fowlkes, C. M. Rouleaua, D. B. Geohegan, K. Xiao*, “Two- dimensional GaSe/MoSe2 misfit bilayer heterojunctions by van der Waals epitaxy”, Science Advances, 2, E1501882 (2016). Note: This work has been highlighted by MRS Bulletin, Photonics Spectra, ORNL Press, Office of Science of DOE, ScienceDaily, Phys.Org,  Optics and Photonics News, AAAS EurekAlert, et al.
15. B. Yang, J. Keum, O. S. Ovchinnikova, A. Belianinov, S. Chen, M.-H. Du, I.N. Ivanov, C.M. Rouleau, D. B. Geohegan, K. Xiao*, “Deciphering Halogen Competition in Organometallic Halide Perovskite Growth”. J. Am. Chem. Soc. 138, 5028 (2016).
16. B. Yang, O. Dyck, J. Poplawsky, J. Keum, A. Puretzky, S. Das, I. Ivanov, C. Rouleau, G. Duscher, D. Geohegan, and K. Xiao*, "Perovskite Solar Cells with Near 100% Internal Quantum Efficiency Based on Large Single Crystalline Grains and Vertical Bulk Hetero-junctions", J. Am. Chem. Soc., 137, 9210 (2015). Note: The work was selected as a Science Highlight by Office of Sciences, U.S. Department of Energy, featured on DOE’s official website “Problem Turned Into Performance for Solar Cells”, and released as a Research Highlight in August 2015 CNMS User Newsletter.
17. M. Shao, J. Keum, J. Chen, Y. He, W. Chen, J. F. Browning, J. Jakowski, B. G. Sumpter, I. N. Ivanov, Y. Ma, C. M. Rouleau,4S. C. Smith, D. B. Geohegan, K. Hong, K. Xiao,* "The isotopic effects of deuteration on the optoelectronic properties of conducting polymers", Nature Comm. 5, 4180 (2014). Note: The work was selected as a Science Highlight by Office of Sciences, U.S. Department of Energy, featured on DOE’s official website, and released as a Research Highlight by Materials Views, ORNL Review, ORNL News.
18. P. Hu, L. Wang, M. Yoon, J. Zhang, W. Feng, X. Wang, Z. Wen, J. C. Idrobo, Y. Miyamoto, D. B. Geohegan, K. Xiao*, “Highly Responsive Ultrathin GaS Nanosheet Photodetectors on Rigid and Flexible Substrates”, Nano Lett. 13, 1649 (2013). Note: Selected as a highlight by Nature Photonics, 7, 422 (2013).
19. K. Xiao,* W. Deng, J. K. Keum, M. Yoon, I. V. Vlassiouk, K.W. Clark, A. Li, I. I. Kravchenko, G. Gu, E. A. Payzant, B. G. Sumpter, S. C. Smith, J. F. Browning, D. B. Geohegan, “Surface- Induced Orientation Control of CuPc Molecules for the Epitaxial Growth of Highly Ordered Organic Crystals on Graphene”, J. Am. Chem. Soc., 135, 3680 (2013). Note: Selected as a spotlight in JACS, 135, 3301 (2013).
20. K. Xiao*, M. Yoon, A. J. Rondinone, E. A. Payzant, and David B. Geohegan, “Understanding the Metal-Directed Growth of Single-Crystal M-TCNQF4 Organic Nanowires with Time- Resolved, in Situ X-ray Diffraction and First-Principles Theoretical Studies,” J. Am. Chem. Soc. 134, 14353 (2012) Note: highlighted as the journal cover and selected as a spotlight article.

Full List of Publications	
186.	W. Luo, A. D Oyedele, N. Mao, A. Puretzky, K. Xiao, L. Liang, X. Ling, Excitation-Dependent Anisotropic Raman Response of Atomically Thin Pentagonal PdSe2, ACS Physical Chemistry Au, 2(6), 482 (2022).
185.	N. Li, A. Okmi, T. Jabegu, H. Zheng, K. Chen, A. Lomashvili, W. Williams, D. Maraba, I. Kravchenko, K. Xiao, K. He, S. Lei, van der Waals Semiconductor Empowered Vertical Color Sensor, ACS Nano, 16, 8619–8629 (2022).
184.	A. Okmi, X. Xiao, Y. Zhang, R. He, O. Olunloyo, S. B Harris, T. Jabegu, N. Li, D. Maraba, Y. Sherif, O. Dyck, I. Vlassiouk, K. Xiao, P. Dong, B. Xu, S. Lei, Discovery of Graphene‐Water Membrane Structure: Toward High‐Quality Graphene Process, Advanced Science, 2201336 (2022).
183.	K. Xiao, D. B. Geohegan, Laser synthesis and processing of atomically thin 2D materials, Trends in Chemistry, 4, 769(2022).
182.	Y. Gu, L. Zhang, H. Cai, L. Liang, C. Liu, A. Hoffman, Y. Yu, A. Houston, A. A. Puretzky, G. Duscher, P. D. Rack, C. M. Rouleau, X. Meng, M. Yoon, D. B. Geohegan, Kai Xiao, Stabilized synthesis of 2D verbeekite: Monoclinic PdSe2 crystals with high mobility and in-plane optical and electrical anisotropy, ACS Nano. 16, 13900 (2022). Note: This work was highlighted as the journal cover.
181.	T. Zheng, Y.-C. Lin, N. Rafizadeh, D. B. Geohegan, Z. Ni, K. Xiao, H. Zhao, Janus Monolayers for Ultrafast and Directional Charge Transfer in Transition Metal Dichalcogenide Heterostructures, ACS Nano 16, 4197-4205 (2022).
180.	D. Zhou, M. Fuentes-Cabrera, A. Singh, R. R Unocic, J. M. Y Carrillo, K. Xiao, Y. Li, B. Li, Atomic Edge-Guided Polyethylene Crystallization on Monolayer Two-Dimensional Materials, Macromolecules, 55(2), 559 (2022).
179.	W. Ko, Z. Gai, A. A Puretzky, L. Liang, T. Berlijn, J. A Hachtel, K. Xiao, P. Ganesh, M. Yoon, A.-P. Li, Understanding Heterogeneities in Quantum Materials, Advanced Materials, 2106909 (2022). 
178.	K. Wang, L. Zhang, G. D Nguyen, X. Sang, C. Liu, Y. Yu, W. Ko, R. R Unocic, A. A Puretzky, C. M Rouleau, D. B Geohegan,. Fu, G. Duscher, A.‐P. Li, M. Yoon, K. Xiao, Selective Antisite Defect Formation in WS2 Monolayers via Reactive Growth on Dilute W‐Au Alloy Substrates, Advanced Materials, 34(3), 2106674(2022). Note: This work was highlighted as the journal Frontpieces.
177.	Y.-Y. Pai, C. E Marvinney, M. A Feldman, B. Lerner, Y. S. Phang, K. Xiao, J. Yan, L. Liang, J. Lapano, M. Brahlek, B. J Lawrie, Magnetostriction of α-RuCl3 Flakes in the Zigzag Phase, The Journal of Physical Chemistry C, 125 (46), 25687-25694 (2021).
176. Y. Guo, S. V Kalinin, H. Cai, K. Xiao, S. Krylyuk, A. V Davydov, Q. Guo, A. R Lupini, Defect detection in atomic-resolution images via unsupervised learning with translational invariance, npj Computational Materials, 7(1), 1-9 (2021). 
175.	J. Chen, S. Das, M. Shao, G. Li, H. Lian, J. Qin, J. F Browning, J. K Keum, D. Uhrig, G. Gu, K. Xiao, Phase segregation mechanisms of small molecule‐polymer blends unraveled by varying polymer chain architecture, SmartMat, 2(3), 367-377 (2021). Note: This work was selected as the journal cover.
174.	C Liu, YC Lin, M Yoon, Y Yu, AA Puretzky, CM Rouleau, MF Chisholm, K. Xiao, G. Duscher, D. Geohegan, Understanding Substrate-Guided Assembly in van der Waals Epitaxy by in Situ Laser Crystallization within a Transmission Electron Microscope, ACS nano 15 (5), 8638-8652 (2021).
173.	Y. Yu, G.S. Jung, C. Liu, YC Lin, C.M. Rouleau, M. Yoon, G. Eres, G. Duscher, K. Xiao, S. Irle, A. A Puretzky, D. B Geohegan, Strain-Induced Growth of Twisted Bilayers during the Coalescence of Monolayer MoS2 Crystals, ACS nano 15 (3), 4504 (2021).
172.	Y.‐C. Lin, R. Torsi, D. B. Geohegan, J. A. Robinson, K. Xiao, Controllable Thin‐Film Approaches for Doping and Alloying Transition Metal Dichalcogenides Monolayers, Adv. Sci., 2004249 (2021). (Invited Review)
171.	T. Zheng, Y.-C. Lin, Y. Yu, P. Valencia-Acuna, A. A Puretzky, R. Torsi, C. Liu, I. N Ivanov, G. Duscher, D. B Geohegan, Z. Ni, K. Xiao, H. Zhao, Excitonic Dynamics in Janus MoSSe and WSSe Monolayers, Nano Lett., 21, 931 (2021).
170.	Y. Liu, A. V. Levlev, N. Borodinov, M. Lorenz, K. Xiao, M. Ahmadi, B. Hu, S. V. Kalinin, O. S. Ovchinnikova, Direct Observation of Photoinduced Ion Migration in Lead Halide Perovskites, Advanced Functional Materials, 31, 2008777 (2021).
169.	H. Cai, Y. Yu, Y.-C. Lin, A. A. Puretzky, D. B. Geohegan, K. Xiao, “Heterogeneities at multiple length scales in 2D layered materials: From localized defects and dopants to mesoscopic heterostructures”, Nano Research, 14, 1625 (2021). Invited Review and Back cover.
168. W. Luo, A. Oyedel, Y. Gu, T. Li, X. Wang, A. V. Haglund, D. Mandrus, A. A Puretzky, K. Xiao, L. Liang, X. Ling, “Anisotropic Phonon Response of few-Layer PdSe2 under Uniaxial Strain”, Advanced Functional Materials, 2003215 (2020).
167.	K. Xiao, Z. Y. Al Balushi, S. Tongay, “Introduction of Focus Section: Heterogeneity in Beyond Graphene 2D Materials”, Journal of Materials Research 35 (11), 1349 (2020).
166. 	Y. Liu, M. Li, M. Wang, L. Collins, A. V Ievlev, S. Jesse, K. Xiao, B. Hu, A. Belianinov, O. S Ovchinnikova, “Twin domains modulate light-matter interactions in metal halide perovskites,” APL Materials 8, 11106 (2020).
165. 	A. Hoffman, Y. Gu, J. Tokash, J. Woodward, K. Xiao, P. D Rack, “Layer-by-layer thinning of PdSe2 flakes via Plasma Induced Oxidation and Sublimation”, ACS Applied Materials & Interfaces 12, 7345 (2020).
164. 	Y. Liu, A. V Ievlev, L. Collins, A. Belianinov, J. Keum, M. Ahmadi, S. Jesse, S. T Retterer, K. Xiao, J. Huang, “Strain–Chemical Gradient and Polarization in Metal Halide Perovskites”, Advanced Electronic Materials, 6(4), 1901235 (2020).
163.	 M. Fu, L. Liang, Q. Zou, G. D Nguyen, K. Xiao, A. Li, J. Kang, Z. Wu, Z. Gai, “Defects in Highly Anisotropic Transition-Metal Dichalcogenide PdSe2”, The Journal of Physical Chemistry Letters 11, 740-746 (2020).	
162.	K. A Dagnall, B. J Foley, S. A Cuthriell, M. R Alpert, X. Deng, A. Z Chen, Z. Sun, M. C Gupta, K. Xiao, S. Lee, “Relationship Between the Nature of Monovalent Cations and Charge Recombination in Metal Halide Perovskites”, ACS Applied Energy Materials 3, 1298 (2020).
161.	G. D Nguyen, A. D Oyedele, A. Haglund, W. Ko, L. Liang, A. A Puretzky, D. Mandrus, K. Xiao, A. Li, “Atomically Precise PdSe2 Pentagonal Nanoribbons”, ACS nano 14 (2), 1951 (2020).
160.	J. Ran, O. O Dyck, X. Wang, B. Yang, D. B Geohegan, K. Xiao, “Electron‐Beam‐Related Studies of Halide Perovskites: Challenges and Opportunities”, Advanced Energy Materials 10, 1903191 (2020).
159.	A. A Puretzky, Y-C Lin, C. Liu, A. M Strasser, Y. Yu, S. Canulescu, C. M Rouleau, K. Xiao, G. Duscher, D. B Geohegan, “In situ laser reflectivity to monitor and control the nucleation and growth of atomically thin 2D materials”, 2D Materials 7(2), 25048 (2020).
158.	Y-C. Lin, C. Liu, Y. Yu, E. Zarkadoula, M. Yoon, A. A Puretzky, L. Liang, X. Kong, Y. Gu, A. Strasser,… “Low Energy Implantation into Transition-Metal Dichalcogenide Monolayers to Form Janus Structures”, ACS nano 14(4), 3896(2020).
Note: This work was selected as a DOE Office of Science “Science Headline”.
157.	Y. Gu, H. Cai, J. Dong, Y. Yu, A. N Hoffman, C. Liu, A. D Oyedele, Y‐C. Lin, Z. Ge, A. A Puretzky, G. Duscher, M. F Chisholm, P. D Rack, C. M Rouleau, Z. Gai, X. Meng, F. Ding, D. B Geohegan, K. Xiao, “Two‐Dimensional Palladium Diselenide with Strong In‐Plane Optical Anisotropy and High Mobility Grown by Chemical Vapor Deposition”, Advanced Materials 32(19), 1906238 (2020).
156.	B. Doughty, M. J Simpson, S. Das, K. Xiao, Y. Ma, “Connecting Femtosecond Transient Absorption Microscopy with Spatially Co-Registered Time Averaged Optical Imaging Modalities,” The Journal of Physical Chemistry A 124, 3915 (2020).
155.	 X. Li, E. Kahn, G. Chen, X. Sang, J. Lei, D. Passarello, A. D Oyedele, D. Zakhidov, K. Chen, Y. Chen, et al “Surfactant-Mediated Growth and Patterning of Atomically Thin Transition Metal Dichalcogenides,” ACS Nano, 14, 6570 (2020).
154.	Y. Gu, H. Cai, J. Dong, Y. Yu, A. N Hoffman, C. Liu, A. D Oyedele, Y. C Lin, Z. Ge, A. A Puretzky, G. Duscher, M. F Chisholm, P. D Rack, C. M Rouleau, Z. Gai, X. Meng, F. Ding, D. B Geohegan, K. Xiao, “2D Materials: Two‐Dimensional Palladium Diselenide with Strong In‐Plane Optical Anisotropy and High Mobility Grown by Chemical Vapor Deposition (Adv. Mater. 19/2020),” Advanced Materials, 32(19), 2070152 (2020).
	Note: This work was selected as the journal cover.
153.	N. N Hoffman, Y. Gu, L. Liang, J. D Fowlkes, K. Xiao, P. D Rack, “Exploring the air stability of PdSe2 via electrical transport measurements and defect calculations”, npj 2D Materials and Applications 3, 1-7 (2019).
152.	H. Cai, Y. Gu, Y.-C. Lin, Y. Gu, D. B Geohegan, K. Xiao, “Synthesis and emerging properties of 2D layered III-VI metal chalcogenides”, Appl. Phys. Rev. 6, 04312 (2019).
151.	J. Zhang, X. Li, K. Xiao, B. G Sumpter, A.W Ghosh, L. Liang, “The role of mid-gap phonon modes in thermal transport of transition metal dichalcogenides”, Journal of Physics: Condensed Matter 32 (2), 025306 (2019).
150.	Y. Liu, L. Collins, R. Proksch, S. Kim, B. R Watson, B. Doughty, T. R Calhoun, et al. Reply to: On the ferroelectricity of CH3NH3PbI3 perovskites, Nature materials 18 (10), 1051-1053 (2019).
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42. “Defect-Mediated Phase Transformations in Highly Anisotropic 2D Quantum Materials”, CNMS User Meeting, Oak Ridge, Aug 10-12, 2020.
41. “Tailoring the Heterogeneities in 2D Materials by Controlled Synthesis and Processing”, AVS 66th International Symposium & Exhibition, Columbus, Ohio, October 20-25, 2019.
40. “Toward Synthetic Control over Heterogeneity and Functionality in Two-Dimensional Materials”, 2019 Synthesis and Processing Science Principal Investigators’ Meeting, Gaithersburg Marriott Washingtonian Center, Gaithersburg, MD, July 17-19, 2019.
39. “The shape of things to come for 2D materials: a pentagonal layered PdSe2 for electronics”, 2019 Graphene & Beyond workshop, Penn State University, State College, PA, May 8-10, 2019.
38. “The Effect of Doping, Vacancies and Isotopes on the Thermal Conductivity of 2D Materials”, MRS Spring Meeting, Phoenix, Arizona, April 22-26, 2019.
37. “Defect-Induced Phase Transformation in Low-Symmetry 2D Materials for High Performance Electronics”, MRS Spring Meeting, Phoenix, Arizona, April 22-26, 2019. (contributed talk).
36. “Tailoring the heterogeneities in 2D materials by controlled synthesis and processing”, The TMS 148th Annual Meeting and Exhibition, Mar 10-14, 2019, San Antonio, Texas. (Invited talk).
35. “Strain-Engineered Growth of 2D Materials on Patterned Substrates”, MRS Spring Meeting, Phoenix, Arizona, April 2-6, 2018.
34. “Tailoring the heterogeneity in 2D materials for optoelectronics”, XXVII International Materials Research Congress, Cancun, Mexico, August 19-24, 2018.
33. “Toward Synthetic Control over Heterogeneity and Functionality in Two-Dimensional Materials”, 2017 Synthesis and Processing Science Principal Investigators’ Meeting, Gaithersburg Marriott Washingtonian Center, Gaithersburg, MD November 7-9, 2017.
32. “Heterogeneity in 2D Materials: From Localized Defects, Isoelectronic Doping to Macroscopic Heterostructures”,The 64th AVS International Symposium and Exhibition, Oct 29-Nov 3, 2017, Tampa, Florida. (Invited talk)
31. “Defect engineering in two dimensional materials”, The 7th International Conference on Nanoscience & Nanotechnology, China 2017, August 29-31, Beijing, China. (Invited talk)
30. “2D materials research at ORNL”, Synthesis and Collective Phenomena in 2D and Layered Materials Workshop at 2017 Joint Nanoscience and Neutron Scattering User Meeting, Oak Ridge, TN, July 31, 2017. (Invited talk)
29. “Edge-Controlled Growth and Etching of Two-Dimensional Materials”, 9th International Conference on Materials for Advanced Technologies (ICMAT), Suntec Singapore, June 18-23, 2017. (Invited talk)
28. “Defect Engineering in Monolayer MoSe2 through Controlled Synthesis and Doping”, MRS Spring Meeting, Phoenix, AZ, April 16-21, 2017. (Invited talk)
27. “Understanding the Growth of 2D Materials for Optoelectronic Devices”, Guadalupe workshop on Nucleation and Growth Mechanisms of Atomically-Thin Nanomaterials: From SWCNTs to 2D Crystals”, San Antonio, Texas, April 21-25, 2017.
26. “Epitaxial Growth and Optoelectronic Properties of 2D Materials”, International Graphene Innovation Conference, Qingdao, China, September 22-24, 2016. (Invited talk).
25. “Heterogeneity in 2D systems: From localized defects to macroscopic van der Waals heterostructures”, CNMS User Meeting Workshop: Collective Phenomena in Layered and 2D Materials, Oak Ridge, TN, August 9-10, 2016. (Invited talk)
24. “Controlled synthesis and processing of perovskite films for high-efficiency Organometal Halide Perovskite Photovoltaics”, IUMRS-International Conference on Electronic Materials, Suntec, Singapore, July 4-8, 2016. (Invited talk)
23. “Isoelectronic Doping of MoSe2 Monolayers for 2D Heterostructures”, IUMRS-International Conference on Electronic Materials, Suntec, Singapore, July 4-8, 2016. (Invited talk)
22. “Understanding the Effect of Solvent Additive on Nanophase Engineering in Organic Photovoltaics”, The 30th Chinese Chemical Society (CCS) Congress, Dalian, China, July 1-4, 2016. (Invited talk)
21. “Isoelectronic Doping of MoSe2 Monolayers for 2D Heterostructures”, Graphene and Beyond workshop, Penn State University, State College, PA, May 9-10, 2016. (Invited talk)
20. “Ultrasonic Spray Printing for High-Performance Flexible Organic Field-Effect Transistors and Hybrid Perovskite Solar Cells”, The 145th TMS Annual Meeting & Exhibition, Recent Advancement on Stretchable and Wearable Electronics, Nashville, TN, February 14-18, 2016. (Invited talk)
19. “Synthesis, processing, and optoelectronic devices of van der Waals heterostructures”, The 40th International Conference and Exposition on Advanced Ceramics and Composites, Daytona Beach, FL, January 24-29, 2016. (Invited talk)
18. “Van der Waals Epitaxial Growth of Atomically Thin Lattice-misfit GaSe/MoSe2 Heterostructures”, the 2nd International Conference on Two-Dimensional Layered Materials, Hong Kong, January 7-9, 2016. (Invited talk)
17.	“Synthesis of Two-Dimensional Metal Chalcogenides by Laser Vaporization and CVD”, 2015 Synthesis and Processing Science Principal Investigators’ Meeting, Washington DC North/Gaithersburg, Gaithersburg, MD, November 2-4, 2015.
16. “Understanding the effect of deuterated conducting polymer and solvent additive on the performance of organic photovoltaics”, SNS/HFIR 2015 User Meeting, Oak Ridge, October 26-27, 2015.
15.	“Effect of Isoelectronic Doping on the Optoelectronic Properties of MoSe2 Monolayer Crystals”, The 6th International Conference on Nanoscience & Technology, Beijing, China, Sep. 3-5, 2015. (Invited talk)
14. “Understanding the Effect of Solvent Additive on the Performance of Organic Photovoltaics”, 23rd World Forum on Advanced Materials, Lincoln, Nebraska, May 11-15, 2015. (Invited talk)
13. “Revealing the Origin of High-Efficiency in Layer-by-Layer Processed Organometal Halide Perovskite Photovoltaics”, MRS spring conference, San Francisco, April 7-12, 2015.
12. 	“The Isotopic Effects of Deuteration on the Charge Transport and Optoelectronic Properties of Conducting Polymers,” XXIII International Materials Research Congress, August 17 – 21, 2014, Cancún, Mexico. (Invited talk)
11. 	“Synthesis and Properties of Two-Dimensional Layered Metal-Chalcogenides and their Heterostructures,” International Symposium on “Materials Chemistry of Two-Dimensional Crystals, at Peking University, Beijing, China, August 5-6, 2014. (Invited talk)
10. 	“The isotopic effects deuteration on the optoelectronic properties of conducting polymers,” American Conference on Neutron Scattering, Knoxville, TN, USA, June 1-5, 2014.
9.	“Substrate-mediated assembly and growth of organic semiconductor nanostructures,” The 5th International Conference on Nanoscience & Technology, Beijing, China, Sep. 5-7, 2013. (Invited talk)
8. 	“Understanding the metal-directed growth of semiconducting organic nanocrystals,” Joint NSRC Workshop on Nanoparticle Science, November 5-6, 2012 Argonne National Laboratory.
7.	“Isotope Effect of Deuterated P3HT on Charge Transport and Solar Harvesting,” International Conference on Science and Technology of Synthetic Metals, Atlanta, Georgia, July 8-13, 2012.
6. 	“Self-Assembly of Conjugated Block Copolymers for Organic Field-Effect Transistors and Photovoltaics,” The 10th Int. Symposium on Functional π-Electron Systems, Beijing, China, Oct. 13, 2011. 
5. 	“Self-Assembled Single Crystal Organic Nanowires for High-performance Memory Devices,” Workshop on Self-Assembled Organic Nanomaterials: Structure and Function at The Molecular Foundry, Lawrence Berkeley National Laboratory, San Francisco, CA, Oct. 5-6, 2011.
4.	“Block Copolymer Controlled Morphology of P3HT/PCBM Photovoltaics,” 4th Workshop on Sustainable Energy Future: Nanomaterials Enabled Photovoltaics, ORNL, Oak Ridge, TN, Sept. 22-23, 2011.
3. 	“Tailored Assemblies of PS-b-P3HT Diblock Copolymers: Adaptable Building Blocks for High-Performance Organic Transistors and Solar Cells”, 2011 EBMC-NSRC Contractors’ Meeting, Annapolis, MD, May 31, 2011.
2. 	“One-Dimensional Electron-Transport in Self-Assembled Organic Nanowires,” 9th International Symposium on Functional π-Electron Systems, Atlanta, GA, Oct. 6, 2010
1. 	“Synthesis of Organic Semiconductor Nanowires for Solar Cells”, 3th Workshop on Sustainable Energy Future: Nanomaterials Enabled Photovoltaics, ORNL, Oak Ridge, TN, Sept. 22, 2010.

University Colloquium and Seminar
11.	“Tailoring the heterogeneities in 2D materials by non-equilibrium synthesis and processing”, Physics Colloquium, School of Science and Engineering, Tulane University, October 31, 2022.
10.	“Synthetic strain engineering in 2D materials”, Mechanic Engineering Department Colloquium, Villanova University, November 13, 2020.
9.	“Heterogeneity in 2D materials: synthesis and functionality”, Department of Physics and Astronomy Colloquium, Georgia State University, November 10, 2020.
8.	“Toward Synthetic Control over Heterogeneity and Functionality in 2D Quantum Materials”, CNMS Seminar, Oak Ridge, TN, March 10, 202o.
7.	 “Tailoring the heterogeneity in 2D materials for optoelectronics and quantum information science” at the University of Tennessee at Knoxville – Department of Materials Science & Engineering – Materials Seminar, Knoxville, TN, October 8, 2019.
6.	 “Heterogeneity in 2D Materials: From Localized Defects to Macroscopic Heterostructures”, Department of Physics & Astronomy, Vanderbilt University, Jan 18, 2018.
5. 	“2D materials: synthesis and functionality”, College of Engineering, University of Georgia, October 23, 2017.
4. 	“Controlled Synthesis and Processing of Organometal Halide Perovskite Thin Film for high-efficiency Photovoltaics”, Department of Physics and Astronomy, University of Georgia, Athens, October 29, 2015.
3.	“Heterogeneity in 2D systems: From Doped Monolayers to van der Waals Heterostructures”, Physical Sciences Directorate Chemical and Materials Sciences Seminar, ORNL, Oak Ridge, November 18, 2015. 
2.	“Twisted Bilayer and Tri-layer Two-Dimensional Metal Chalcogenides: Controlled Synthesis, Characterization, and Optoelectronic Devices”, Department of Mechanical Engineering, University of Houston, February 12, 2015
1.	“Two-dimensional Chalcogenide Crystals: Synthesis, Characterization, and Optoelectronics”, Department of Materials Science and Engineering Seminar, University of Tennessee, Knoxville, March 7, 2014. 

Professional Activities: (International Conference and Workshop Organizer, Editorial and Conference Board, Review and Service)
2023	Steering committee member of 17th International Conference on Laser Ablation (COLA)
2023	Program committee of AVS 69th International Symposium & Exhibition
2022	Sectary of the AVS 2D Materials Technical Group (2DMTG) Executive Council
2021	Organizing committee member of ORNL workshop for CHIPS Act
2021	Special Issue: Nanocarbon-Based Biosensors” in journal Biosensors, co-editor with Liming Huang and Kenneth Hunter
2020	The Focus Section: Heterogeneity in Beyond Graphene 2D Materials in Journal Material Research, Vol35, issue 11, June 2020. Co-editor with Zakaria Y. Al Balushi and Sefaattin Tongay).
2020	International Advisory Committee Member for the Centre for Advanced Electronics at Indian Institute of Technology (IIT) Indore. 
2019	A CAREER panel review for EPMD (Electronics, Photonics and Magnetic Devices) program, NSF.
2018	Emerging 2D Non-Graphene Materials in XXVII International Materials Research Congress (IMRC2018). Co-organizer: Deji Akinwande (University of Texas at Austin), and Talat Rahman (University of Central Florida)
2018	International Advisory Committee of the International Conference on Computational Mathematics in Nanoelectronics and Astrophysics (CMNA 2018), India
2018	The committee member of the ‘2D Materials Focus Topic’ Program Committee for the AVS 65th International Symposium & Exhibition.
2017 	Synthesis and Collective Phenomena in 2D and Layered Materials workshop in 2017 Joint Nanoscience and Neutron Scattering User Meeting, 2017. (Co-organizer with David Mandrus and Travis Williams).
2008-present	Journal Editorial Board: Scientific Report; AIMS Materials Science.

Proposal reviewer: NSF Reviewer Panels on Organic Electronics, Materials Engineering and Processing (MEP) Program and Photonic Devices, Electronics, Photonics and Magnetic Devices (EPMD) program; DOE-BES; The European Research Council (ERC); The Netherlands Dutch Research Council (NWO); the Czech Science Foundation and Israel Science Foundation. ORNL seeds and LDRD; User proposal reviewer for the Molecular Foundry at Laurence Berkeley National laboratory and Stanford Synchrotron Radiation Lightsource (SSRL).
Journal Reviewer: Nature, Nature Mater; Nature Nano; Nature Chem; Nature Photonics; Nature Comm.; Light: Science & Applications; NPG Asia Materials; Scientific Report; J. Am. Chem. Soc.; Nano Letters, J. Phys. Chem. B; Chem. Mater.; ACS Nano; Langmuir; Angew. Chem. Int. Ed.; Adv. Mater.; Adv. Func. Mater.; Adv. Energy Mater.; Small; ChemSusChem; PCCP; Chem. Eur. J; Appl. Phys. Lett.; Phys Rev Lett; Phys Rev B; Phys Rev Mater; Nanoscale; J. Mater. Chem.; Polymer Chemistry; Polymer Reviews; J. Appl. Polymer Sci.; 2D Materials; Materials Today

Professional Society Membership: Materials Research Society (MRS), American Vacuum Society (AVS).
Honors and Awards:
2021	The Nano Research Young Innovators (NR45) Awards in two-dimensional materials
2020	UT-Battelle Outstanding Scholarly Output
2017 	CNMS Distinguished Scientific Paper Award
2014 	CNMS Distinguished Scientific Paper Award
2007	The National Top 100 Excellent Ph. D. Thesis Award in China, Ministry of Education
2006	The Top 50 Excellent Ph. D. Thesis Award of the Chinese Academy of Sciences 
2004	Outstanding Thesis Award of the 24th Annual Meeting, Chinese Chemical Society
Graduate and Postdoctoral Advisors:
Profs. Daoben Zhu and Yunqi Liu, Institute of Chemistry, Chinese Academy of Sciences (PhD Advisor)
Dr. David B Geohegan, Oak Ridge National Laboratory (Postdoc Advisor)

Postdoctoral Researcher Advised:
1) Dr. Yiling Yu (2019-2021) Now faculty at Wuhan University
2) Dr. Yu-Chuan Lin (2017-2020) Now faculty at National Taiwan University 
3) Dr. Hui Cai (2018-2020) Now faculty at University of California at Merced
4) Dr. Ben Foley (IC Postdoc, 2018-2019) now at Covalent Metrology
5) Dr. Xufan Li (2013-2017) Now Senior scientist at Honda Research Center
6) Dr. Kai Wang (2014-2018) Now working at Intel Corporation
7) Dr. Ming-Wei Lin (2013-2016) Now working at Texas A&M University
8) Dr. Bin Yang (2015-2018) Now Professor at Hunan University
9) Dr. Ming Shao (2013-2015) Now Professor at Huazhong University of Science and Technology

Ph.D. Students Advised:
1) Mr. Olugbenga Olunloyo (UTK, 2019-present). 
2) Ms. Yiyi Gu (visiting student from Technical Institute of Physics and Chemistry, CAS, 2017-2019) 
3) Mr. Akinola Oyedele (UTK, 2014-2018) Now working at The Boston Consulting Group (BCG).
4) Mr. Sanjib Das (UTK, 2011-2016) Now Process Technology Engineer at Intel Corporation.
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