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67. Q.Chen and X.-C.Zhang, “Spatial resolution of THz imaging with dynamic aperture,” invited conference presentation, OSA Annual Meeting and Exhibit 2000, ILS-XVI: 16th Interdisciplinary Laser Science Conference, October 26,  2000.

68. “Efficient, wideband THz emission from thin electro-optic polymer films,” L. Michael Hayden, Alexander M. Sinyukov, Megan R. Leahy, Jingdong Luoa, Alex K-Y. Jena, and Larry R. Daltonb, Kai Liu and Xi-Cheng Zhang, in Nonlinear Optics: Materials, Fundamentals and Applications on CDROM, MC6, the Optical Society of America, Washington, DC, 2004.

69. “GaSe crystals for broadband terahertz wave detection,” Kai Liu, Jingzhou Xu, and X.-C. Zhang, in Nonlinear Optics: Materials, Fundamentals and Applications on CDROM, MC7, the Optical Society of America, Washington, DC, 2004.

Colloquium Presentations

1. “Optical Study of Exciton Localization Phenomena in Semimagnetic Semiconductors and Their Multiple Quantum Wells” Physics Department, Peking University, Aug. 12, 1985.

2. “Generating THz EM wave at Semiconductor Surfaces” Physics Department, SUNY, Albany, NY, Oct. 5, 1990.

3. “Optically Induced Femtosecond Electromagnetic Radiation from Semiconductor Surfaces” Department of Computing Science and Electrical Engineering, University of South Carolina, Columbia, Nov. 1, 1990. Physics Department, Chinese University of Hong Kong, Hong Kong, Nov. 22, 1990. Shanghai University of Sciences and Technologies, Shanghai, Nov. 26, 1990. Peking University, Beijing, Dec. 4, 1990.

4. “Transient Dynamics of Real and Virtual Carriers near the Semiconductor Bandgap” Physics Department, RPI, Jan. 29, 1992.

5. “Generation and Detection of Terahertz Electromagnetic Pulses from Semiconductor Surfaces and Interfaces with Femtosecond Optics,” Physics Department, Williams College, February 18, 1992.

6. “Application of Ultrafast Laser Beam in Science and Technology,” Physics Department, SUNY Albany, March 5, 1992.

7. “Ultrafast Optoelectronics Research at Rensselaer Polytechnic Institute,” Institute of Physics, Chinese Academy of Science Aug. 17, 1992.

8. “Resonance Nonlinear Susceptibility in Zincblende Crystals,” Ultrafast Laser Spectroscopy Laboratory, Zhongshan University, Guongzhou, China, Aug. 3, 1992.

9. “Terahertz Optical Rectification in GaAs Crystals with Resonance Excitation,” Shanghai University of Science and Technology, Shanghai, China, Jul. 30, 1992.

10. “New THz Sources,” Physics Department, Univ. of Maryland, Baltimore County, April 13, 1994.

11. “Ultrawide Band Electrical Field Sensors,” NRC, Ottawa. Canada, Feb. 8, 1996.

12. “Recent Progress in Ultrafast Optoelectronics, “Institute of Physics (Chinese Academy of Sciences) Institute of Optics and Fine Mechanics (Chinese Academy of Sciences), Institute of Technical Physics (Chinese Academy of Sciences), University of Science and Technology (Hefei), Institute of Applied Physics (Shanghai), March 1 to March 10, 1996.

13. “Terahertz Optoelectronics,” Xiamen University, May, 1996.

14. “Ultrafast Terahertz Optoelectronics,” National Jiaotung University, Taiwan, May, 1996.

15. “Doing Advanced Research in USA,” 505 International Corporation, May, 1996.

16. “Advanced Terahertz Technologies,” Xian Institute of Optics and Fine Machine, Xian, China, May, 1996.

17. “Ultrafast Electro-Optic Field Sensor and Imaging with Terahertz Beams,” Physics Department, RPI, Nov. 20, 1996.

18. “Free-Space Electro-Optic Sampling of THz Beams,” US Naval Research Laboratory, April 18, 1997.

19. “Free-Space THz Optoelectronics,” Institute of Physics, Chinese Academy of Sciences, Beijing, China, 1997.

20. “Free-Space THz Optoelectronics,” Xian Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xian, China, May 28, 1997.

21. “Free-Space THz Optoelectronics,” Institute of Semiconductors, Chinese Academy of Sciences, Beijing, China, August 27, 1997.

22. “Free-Space THz Optoelectronics,” Distinguished Lecture on wideband communication, Washington MTT Chapter and Baltimore LEOS Chapter, distinguished lecturer seminar, Dec. 9, 1997.

23. “Free-Space THz Optoelectronics,” Physics Department, Washington State University, Feb. 27, 1998.

24. “Free-Space THz Optoelectronics,” Physics Department, National Singapore University, Feb. 13, 1998.

25. “Free-Space THz Optoelectronics,” Institute of Laser and Spectroscopy, Zhongshan University, Guangzhou, Feb. 24, 1998.

26. “Free-Space THz Optoelectronics,” Physics Department, Peking University, Beijing, China, July 3, 1998.

27. “Free-Space THz Optoelectronics,” IEEE/LEOS Distinguished Lecture at London Chapter, London, UK, September 1, 1998.

28. “Free-Space THz Optoelectronics,” IEEE/LEOS Distinguished Lecture at Boston Chapter, Lincoln Lab., MIT, Boston, October 8, 1998.

29. “Free-Space THz Optoelectronics,” IEEE/LEOS Distinguished Lecture at Princeton University, NJ, October 20, 1998.

30. “Free-Space THz Optoelectronics,” IEEE/LEOS Distinguished Lecture at Center New Jersey Chapter, NJIT, Newark, October 21, 1998.

31. “THz Technology,” Microwave Photonics Study Group, Sogang University, Seoul, Korea, November 5, 1998.

32. “Free-Space THz Optoelectronics,” Plenary talk at Korean Photonics Conference’98 and IEEE/LEOS Distinguished Lecture at Korean Chapter, Pusan, Korea, November 6, 1998.

33. “Free-Space THz Optoelectronics (II),” Department of Education Physics, Chonbuk National University, Chonju, Korea, November 7, 1998.

34.  “Free-Space THz Optoelectronics,” National Jiaotung University, Hsinchu, Taiwan, December 14, 1998.

35. “Free-Space THz Optoelectronics,” Distinguished Lecture for IEEE/LEOS, Electrical and Computer Engineering, Old Dominion University, Feb. 19, 1999.

36. “Free-Space THz Optoelectronics,” Distinguished Lecture for IEEE/LEOS, Center for Research and Education in Optics and Lasers, University of Central Florida, Orlando, March 18, 1999.

37. “Free-Space Terahertz Optoelectronics,” Distinguished Lecture, Optical Society of America, Denver chapter, and IEEE/LEOS Denver chapter, National Institute of Standard and Technology, Boulder, CO, April 13, 1999.

38. “Free-Space THz Optoelectronics,” Colloquium, Milton S. Eisenhower Research and Technology Development Center, Applied Physics Laboratory, John Hopkins University, June 9, 1999.

39. “THz Technology,” Short Course at CLEO’99, Baltimore, May 25, 1999.

40. “Free-Space Terahertz Optoelectronics,” Distinguished Lecture, IEEE/LEOS Tokyo chapter, Tokyo Prince Hotel, Tokyo, Japan, July 9, 1999.

41. “Introduction of THz Wave,” tutorial talk, Swiss Federal Institute of Science and Technology, March 9, 2000.

42. “Application of THz Wave,” tutorial talk, Swiss Federal Institute of Science and Technology, March 10, 2000.

43. “THz Beam Sensors and Their Applications,” P.Y. Han, M. Tani, F. Pan, and X.-C. Zhang, invited talk, International Conference of Organic Nonlinear Optics, March 16, (2000).

44. “THz Technology,” X.-C. Zhang, invited talk as the Distinguished Professor at Hiroshima University, Japan, March 30, 2000.

45. “Introduction and Application of THz Wave,” Japanese Spectroscopy Company (JASCO), and JASCO Technical Research Laboratory, April 5, (2000).

46. “THz Imaging and Its Applications,” Seminar, Division of Molecular Medicine, Wadsworth Center, New York State Health Department, May 5, (2000).

47.  “THz Technology,” Short Course #127, CLEO’2000, San Francisco, May 8, (2000).

48. “Introduction and Application of THz Wave,” Seminar, Biology Department, Rensselaer polytechnic Institute, May 15, (2000).

49. “THz Imaging,” Key Note Speaker, NATO Advanced Research Workshop, Chateau de Bonas, France, June 14, (2000).

50. “Free-Space Terahertz Optoelectronics,” Distinguished Lecture at LEOS French Chapter, Paris, France, June 30, (2000).

51. “Introduction of THz Wave,” National Center for Theoretical Sciences, Tsinchu, Taiwan, July 19, (2000).

52. “Electro-Optic THz System,” National Center for Theoretical Sciences, Tsinchu, Taiwan, July 19, (2000).

53. “THz Imaging,” National Center for Theoretical Sciences, Tsinchu, Taiwan, July 20, (2000).

54. “THz Wave Application,” National Center for Theoretical Sciences, Tsinchu, Taiwan, July 20, (2000).

55. “THz Imaging and Applications,” Biomedical Engineering Center, Industrial Technology University, Taipei, Taiwan, July 21, (2000).

56. “THz Wave and Its Applications,” Institute of Electro-Optics, National Taiwan University, Taipei, Taiwan, July 24, (2000).

57. “THz Wave and Its Applications,” for CE Capital, Rensselaer Polytechnic Institute, Troy, New York, August 17, (2000).

58. “Free-Space THz Optoelectronics,” LEOS Distinguished Lecture, IEEE Ottawa Section, Ottawa, Canada, August 23, (2000).

59. “THz Optoelectronics”, Colloquium and Distinguished Lecture (IEEE/LEOS), Electrical Engineering Department, University of Pavia, Italy, Oct. 2, (2000).

60. “THz Spectroscopy”, School on Plasma Physics and Ultrafast Optics, Capri, Italy, Oct. 9, (2000).

61. “THz Wave Imaging”, Symposium on Current Advances in Biophotonics and Nanomedicine”, Buffalo, NY, Oct. 20, (2000).

62. “Terahertz Optoelectronics: past, present, and future,” W-S2-A01, International Photonic Conference, Tsinchu, Taiwan, Dec. 13, (2000).

63. THz Wave and its Applications,” Physics Department, National Cheng Kung University, Taiwan, Dec. 15, (2000).

64. “THz Wave Sensing and Imaging”, IMRA, America Inc., Ann Arbor, MI, Jan. 5, (2001).

65. “Free Space THz Optoelectronics,” seminar, Ultrafast Photonics Laboratory and New York State CAT, City College of CUNY, Feb. 8, (2001).

66. “THz Wave Sensing and Imaging,” EECS/RLE Optics and Quantum Electronics Seminar, MIT, Feb. 28 (2001).

67. “Terahertz Wave Sensing and Imaging,” Colloquium, Physics Department, University of Puerto Rico at Mayaguez, Mayaguez, Puerto Rico, April 5, (2001).

68. “Next Ray? T-ray!” Colloquium, Institute of Physics, Chinese Academy of Science, Beijing, China, April 17, (2001).

69. “THz Optoelectronics: Past, Present, and Future,” Colloquium, Institute of Semiconductors, Chinese Academy of Science, Beijing, China, April 19, (2001).

70. “Terahertz Technology,” Short Course, Conference of Lasers and Electro-Optics (CLEO), Baltimore, MD, May 8, (2001).

71. “Next Ray? T-ray!” Colloquium, Institute for Solid State Electronics, Technical University, Vienna, Austria, May 11, (2001).

72. “Past, Present, and Future of Terahertz Optoelectronics,” Institute of Photonics, Technical University, Vienna, Austria, May 13, (2001).

73. “Next Ray? T-ray!” 5th Mediterranean Workshop and Topical Meeting on Novel Optical Materials and Application, Cetraro, Italy, May 25, (2001).

74. “Next Ray? T-Ray” a presentation for the CapinTech executives, School of Engineering, Rensselaer, June 6, (2001).

75. “T-Ray for Biomedical Application” a presentation for the International Dermatologist Association, Toronto, June 23, (2001).

76. “T-Ray” a presentation for the Vennworks (NY, NY), and the Office of Commercialization, Rensselaer, June 27, (2001).   

77. “T-Ray for Biomedical Applications” a presentation for Dr. Khosla, Acting Director of NSF ECS Division, Rensselaer, June 30, (2001).

78. “T-Ray,” presentation in Institute of Physics, Chinese Academy of Science, and Physics Department, Capital Normal University, Beijing, China. July 11, 2001.

79. “Passion for THz Optoelectronics,” Special Session of Ultrafast Pulse Technologies and Their Applications II, CLEO Pacific Rim, Mukahari, Japan, July 17, 2001.

80. “Near Field T-Ray Microscope,” Information Science Division, National Natural Science Foundation of China, Shenzhen, China, August 3, 2001.

81. “Next Rays? T-Ray!” GE Exploration Meeting, Rensselaer Polytechnic Institute, August 7, 2001.

82. “Next Rays? T-Ray!” IBM-RPI Meeting, IBM Yorktown Height, August 12, 2001.

83. “THz Optoelectronics: Pros and Cons,” 23rd International Free Electron Laser Conference and 8th Users Workshop, Fr-O-8, August 24, 2001.

84. “Next Rays? T-Ray!” Seminar, Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai, China, Sept. 5, 2001.

85. “Next Rays? Terahertz-Ray!” Colloquium, School of Science, Shanghai University, Shanghai, China, Sept. 6, 2001. 

86. “Terahertz Electric Field Imaging,” Plenary Speaker, International Conference for Infrared and Millimeter Wave, Toulouse, France, September 13, 2001.

87. “Terahertz Science and Technology,” Lecture for the National Natural Science Foundation of China, Beijing, Feb. 21 (2002).

88. “Sensing and Imaging with T-Rays,” Video Presentation to “French Terahertz Days” conference, (Journees Terahertz 2002), University of littoral, Dunkerque, France,

89. March 14, 2002.

90. “Recent progress of terahertz science and technology,” plenary talk, International Symposium on Ultrafast Phenomena and Terahertz Wave, Beijing, July 22, 2002.

91. “Terahertz science and technology,” plenary talk at Chinese Physics Society Fall Meeting, August 29, 2002.

92. “THz Research in China,” Panel for Link to International Projects, THz-Bridge Workshop, Capri, Italy, Oct. 1, 2002.

93. “Next Rays? T-ray !,” Seminar, Physics Department, University of Maryland at Baltimore County, Feb. 5, 2003.

94. “Next Rays? T-ray!” Physics Department, Capital Normal University, Beijing, China, March 13, 2003.

95. “THz Science and Technology,” Center for Advanced Study, Tsinghua University, Beijing, China, March 13, 2003.

96. “THz Science and Technology,” Division of Theoretical Physics, Department of Nuclear Physics, Chinese Institute of Atomic Energy, Beijing, China, September 9, 2003.

97. “How ZnTe impacts THz Science and Technology in Past Seven Years?” Nikko Materials Co. Ltd., Tokyo, Japan, October 3, 2003.

98. “THz Wave Sensing and Imaging, the Good, the Bad, and the Ugly,” Electronic Physics Institute, University of Electronic Science and Technology, Chengdu, China, November 1, 2003.

99. “THz Technology,” Electronic Physics Institute, University of Electronic Science and Technology, Chengdu, China, Nov. 6, 2003.

100. “THz Wave Technology,” SPIE Photonics West, Video Recording for Long Distance Education, San Jose, CA, Jan. 26, 2004.

101. “THz Wave Technology and Applications,” SPIE Photonics West, Short Course SC547, San Jose, CA, Jan. 27, 2004.

102. “THz Imaging,” DOE-NSF-NIH Workshop on Opportunities in THz Science, Washington DC., Feb. 13, 2004.

103. “Learning from Tragedy,” THz Workshop, Freiburg, Germany, Feb. 17, 2004.

104. “THz technology and applications,” Short Course, SPIE Photonic West, Jan. 23, 2007.

105. “Compact THz system,” Special Technology Area Review on Compact THz Sources. ONR/AFOSR, Arlington, VA Feb. 28, 2007.

106. “Advanced THz technology,” Executive Meeting in 505 Group, Xianyang, China, March 19, 2007.

107. “Recent development of THz wave technology for sensing and imaging applications,” seminar on Modern Optics and Spectroscopy, George R. Harrison Spectroscopy Lab., MIT, April 3, 2007.

108. “Broadband THz wave photonics for defense and security applications,” plenary presentation, SPIE Defense and Security Symposium, Orlando, FL, April 11, 2007.

109. “Physics, technology, & applications of THz wave photonics in laser-induced-air-plasma”, J.M. Dai, X. Xie, N. Karpowicz, X.-C. Zhang, SURA THz Application Symposium, Washington DC, June 8, 2007.

110. X.-C. Zhang, “Terahertz sensing & imaging technology,” the 4th International Symposium on Nanovision Science & The 9th Takayanagi Kenjiro Memorial Symposium, Hamamatsu, Japan, Oct. 30, 2007.

111. X.-C. Zhang, “THz technology,” Denso, Nagoya, Japan, Oct. 30, 2007.

112. Xu Xie, Nicolas Karpowicz, Xiaofei Lu, Xiaoyu Guo, Jianming Dai, Yunqing Chen, Masashi Yamaguchi, and X.-C. Zhang, “Terahertz wave photonics in gas and its spectroscopic application,” plenary presentation, SPIE Asia Photonics, Beijing, Nov, 11, 2007.

113. X.-C. Zhang, “Next Rays? T-Ray!,” seminar, College of Science, Kuwait University, Kuwait, Nov. 27, 2007.

114. X-C. Zhang, “THz ABCD,” seminar, Physics Department, Kuwait University, Kuwait, Nov. 28, 2007.

Seminars

1. “Exciton Kinetics in Semimagnetic Semiconductor Cd1-xMnxTe/Cd1-yMnyTe Multiple Quantum Wells,” Physics Department, Brown University, RI, Mar. 20, 1985.

2. “Exciton Kinetics in Semimagnetic Semiconductor Cd1-xMnxTe/Cd1-yMnyTe Multiple Quantum Wells,” Physics Department, Brown University, RI, Mar. 20, 1985.

3. “Electro-optic Sampling Analysis of Timing Pattern in Sequential Logic GaAs Integrated Circuits,” Gigabit Logic Inc., Newbury Park, Jan. 13, 1987.

4. “Electro-optic Sampling of High-speed III-V Devices and Ics,” Center for Telecommunications Research, Columbia, Jul. 31, 1987.

5. “Laser and IC Designer: Application of Electro-optic Sampling on High-speed III-V Devices and Ics,” Electrical Sciences and Solid State Physics, Brown University, RI, Aug. 23, 1988.

6. “Optically Induced Femtosecond Electromagnetic Radiation from Semiconductor Surfaces,” T.J. Watson IBM Research Center, Yorktown Height, Oct. 18, 1990.

7. “Optically Induced Femtosecond Electromagnetic Radiation from Semiconductor Surfaces,” Weber Research Center, Polytechnic University, Farmingdale, NY. Oct. 22, 1990.

8. Bellcore, Red Bank, Nov. 15, 1990.

9. “Electro-Optic Sampling in High-speed GaAs Integrated Circuits,” Physics Department, Chinese University of Hong Kong, Hong Kong, Nov. 20, 1990.

10. Shanghai University of Sciences and Technologies, Shanghai, Nov. 28, 1990.

11. Physics Department, Peking University, Beijing, Dec. 7, 1990.

12. “Progress in Terahertz Electromagnetic Radiation,” Chinese Academy of Science, Beijing, Aug. 19, 1991.

13. “Intense Terahertz Electromagnetic Radiation from Semiconductors,” Center for Integrated Electronics, RPI, Feb. 11, 1992.

14. “Application of Ultrafast Laser Beam in Science and Technology,” Optical Processing Program, GE, April 13, 1992.

15. “New THz Sources,” Center of High Technology Materials, Univ. of New Mexico, Jan. 21, 1994.

16. “THz Radiation from Dielectrics,” Philips Lab., Kirtland AFB, New Mexico, Jan. 21, 1994.

17. “Generation and Detection of THz Beam from Dielectrics,” Physics Department, Duke Univ., Feb. 14, 1994.

18. “Recent Development of THz Beam,” Center for Ultrafast Optical Science, Univ. of Michigan, MI, Mar. 28, 1994.

19. “New THz Sources,” Electrical Engineering Department, Univ. of Maryland, College Park, April 13, 1994.

20. “New THz Sources and Their Applications,” Engineering Physics Department, RPI, Nov. 12, 1994.

21. “THz Beam with Femtosecond Optics,” Chemistry Department, RPI, Feb. 9, 1995.

22. “Generation and Detection of THz Beam from Dielectrics,” EECS/RLE, MIT, Mar. 8, 1995.

23. “Generation and Detection of THz Beams with Femtosecond Optics,” CIEEM, April 13, 1995.

24. “Pulsed Submillimeter Wave,” Jilin University, China, May 22, 1995.

25. “THz Beam from Dielectrics,” Changchun Institute of Physics, China, May 22, 1995.

26. “New Pulsed THz Sources,” Xian Institute of Optics and Fine Machine, Xian, China, May 29,1995

27. “Working with NSF (US),” NSFC (Chinese NSF), May 26, 1995.

28. “Recent Progress in Ultrafast Optoelectronics,” Institute of Semiconductor (Chinese Academy of Sciences); Shanghai University, March 1, 1996.

29. “My Research at Rensselaer,” Cottrell Scholar Conference, Salt Lake City, Utah, July. 1996

30. “Free-Space Electro-Optic Sensors,” Center for Ultrafast Optical Science, Univ. of Michigan, MI, Sept. 30, 1996.

31. “Ultrafast Electro-Optic Field Sensor and Its Application,” Department of Applied Physics, Harvard Univ., Boston, Nov. 18, 1996.

32. “THz Sources and Sensors,” Electrical Engineering Department, Univ. of Maryland, College Park, Nov. 22, 1996.

33. “Free-Space THz Optoelectronics,” Coherent Laser Co., CA,  April 9, 1997.

34. “Free-Space THz Optoelectronics” Electrical Science Seminar, Brown University, Providence, Feb. 28, 1997.

35. “Free-Space Electro-Optic Sampling of THz Beams,” US Naval Research Laboratory, April 18, 1997.

36. “Free-Space THz Optoelectronics,” Institute of Physics, Chinese Academy of Sciences, Beijing, China, 1997.

37. “Free-Space THz Optoelectronics,” Xian Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, China, 1997.

38. “Optoelectronic Research and Student Education at Physics Department, Rensselaer,” Brown Bag seminar, National Science Foundation, Dec. 8, 1997.

39. “Ultrafast Electro-Optic Sensors and Magneto-Optic Sensors,” Physics Department, National Singapore University, Feb. 11, 1998.

40. “Free-Space THz Optoelectronics,” Department of Electrical Engineering, Chinese University of Hong Kong, Feb. 19, 1998.

41. “Free-Space THz Optoelectronics,” Physics Department, Hong Kong University of Science and Technology, Feb. 20, 1998.

42. “Free-Space THz Optoelectronics,” Kansai Advanced Research Center, Communications Research Laboratory, Ministry of Posts and Telecommunications, Kobe, Japan, April 3, 1998.

43. “Free-Space THz Optoelectronics,” Physics Department, Osaka University, Japan, April 7, 1998.

44. “THz Optoelectronics,” Hamamatsu Photonics, Hamamatsu, Japan, April 8, 1998.

45. “THz Imaging with Electro-Optic Sampling,” Electrotechnical Laboratory, Ministry of International Trade and Industry, Tsukuba, Japan, April 13, 1998. 

46. “Ultrafast Optoelectronics,” Department of Physics, University of Tokyo, Tokyo Japan, April 15, 1998.

47. “Imaging with THz beam,” Department of Physics, Yonsei University, Seoul, Korea, April 16, 1998.

48. “Free-Space THz Optoelectronics,” Department of Education Physics, Chonbuk National University, Chonju, Korea, April 17, 1998.

49. “Free-Space THz Imaging,” Research Department, Electronics and Telecommunications Research Institute, Taejon, Korea, April 20, 1998.

50. “Free-Space THz Optoelectronics,” Department of Electrical Engineering, Korea Advanced Institute of Science and Technology, Taejon, Korea, April 21, 1998.

51. “Ultrafast THz Optoelectronics,” CLEO’98, San Francisco, May 4, 1998.

52. “THz Optoelectronics,” Princeton Instruments, Inc., June 9, 1998.

53. “THz Imaging and Its Applications,” Seminar, Division of Molecular Medicine, Wadsworth Center, New York State Health Department, May 5, (2000).

54. “Introduction and Application of THz Wave,” Seminar, Biology Department, Rensselaer polytechnic Institute, May 15, (2000).

55. “THz Wave Sensing and Imaging”, IMRA, America Inc., Ann Arbor, MI, Jan. 5, (2001).

56. “Free Space THz Optoelectronics,” seminar, Ultrafast Photonics Laboratory and New York State CAT, City College of CUNY, Feb. 8, (2001).

57. “Past, Present, and Future of Terahertz Optoelectronics,” Institute of Photonics, Technical University, Vienna, Austria, May 13, (2001).

58. “T-Ray,” Seminar, National Key Laboratory of Functional Materials for Informatics, Shanghai Institute of Metallurgy, Chinese Academy of Sciences, Shanghai, China, Sept. 6, 2001.

59. “Next Rays? Terahertz-Ray!” Seminar, Laboratorire de Photonique Quantique et Moleculaire, Ecole Normale Superieure de Cachan,  France, September 13, 2001.

60. “T-Ray Tomography,” IMRA America, Inc., Ann Arbor, MI, June 3, 2002.

61. “Industrial and agriculture of T-rays,” plenary talk at The Forum Supporting Construction and Development of Yellow River Delta by Outstanding Scholars at Home and Abroad, Dongying, Shangdong, August 26, 2002.

62. “Next Rays?” IEEE Microwave Theory and Technique Society in Schenectady, and GE, Global Research Center, Seminar, Sept. 26, 2002.

63. “Next Rays?” Lockheed Martin Corp., Bethesda, MD, Nov. 23, 2002.

64. “Next rays?” Physics and Electrical Engineering seminar, Union College, September 12, 2004.

65. “THz wave sensing and imaging technology,” Institute of Electronics, Chinese Academy of Sciences, Oct. 22, 2004.

66. “THz wave technology and applications,” Coherent Laser Company, San Jose, CA, Nov. 8, 2004.

67. “Pulsed THz Technology,” Photodynamic Center, RIKEN, Sendai, Japan, Nov. 11, 2004.

68. “Recent progress of THz wave science and technology,” Research Institute of Electrical communication, Tohoku University, Sendai, Japan, Nov. 12, 2004.

69. “Recent progress of THz wave science and technology,” RIKEN, Wako-Shi, Tokyo, Japan, Nov. 15, 2004.

70. “Time Domain THz Technology,” Advanced Infrared Spectroscopy Lab., Nishi-Hachioji, Tokyo, Japan, Nov. 16, 2004.

71. “Recent progress of THz wave science and technology,” National Institute of Information and Communications Technology, Tokyo, Japan, Nov. 17, 2004.

72. “Recent progress of THz wave science and technology,” National Institute of Advanced Industrial Science and Technology, Tsukuba Center, Tsukuba, Japan, Nov. 18, 2004.

73. “Recent progress of THz wave science and technology,” Institute of Superconductor Photonics, Osaka Univ., Osaka, Japan, Nov. 22, 2004.

74. “Recent progress of THz wave science and technology,” Instrumentation Engineering Division, , Toyota, Aichi, Japan, Nov. 23, 2004.

75. “Recent progress of THz wave science and technology,” Mitsubisi Electric Research Center, Amagasaki-City, Japan, Nov. 26, 2004.

76. “Recent progress of THz wave science and technology,” Advanced Telecommunications Research Institute International, Nov. 27, 2004.

77. “Recent progress of THz wave science and technology,” Matsushita Electric Industrial Co., Ltd. (Panasonic), Nov. 27, 2004.

78. “THz science and technology,” Department of Physics, University of Wollongong, Australia, Dec. 10, 2004.

79. “Overview of THz research, development, and commercialization,” Coherent Executive Meeting, TechMart, San Jose, CA, Jan. 6, 2005.

80. “THz wave sensing and imaging,” Engineering, Howard University, Washington DC, Feb. 7, 2005.

81. “Real-time, explosive specifics, chemical sensor: THz technology,” Explosives Countermeasures Portfolio, Science & Technology Directorate, Department of Homeland Security, Washington DC, Feb. 8, 2005.

82. “Technology wave science and technology,” Laser and Electro-Optic Systems, Boeing, West Hills, CA, April 4, 2005.

83. “THz wave sensing and imaging technology,” Joint Seminar: Biology - Engineering, Caltech, Pasadena, CA, April 18, 2005.

84. “THz wave sensing and imaging technology,” Joint Seminar: Science - Technology, NASA Jet Propulsion Laboratory, Pasadena, CA, April 27, 2005.

85. “THz technology,” Short Course, SC164, CLEO, Baltimore, MD, May 23, 2005.

86. “THz wave sensing and imaging,” IBM-RPI THz workshop, Rensselaer, Tory, NY, May 31, 2005.

87. “Recent progress on THz wave sensing and imaging,” SURA THz Application Meeting, Washington DC, June 2, 2005.

88. “THz wave sensing and imaging,” Toyota Motor Corp – Aisin Corp -  Rensselaer Meeting, Rensselaer, Tory, NY , May 31, 2005.

89. “Defense applications of THz technology: from biochemical sensing to structural material damage assessment” David Dawes and X.-C. Zhang, THz Systems Conference, Alexandria, Virginia, June 13, 2005.

90. “THz wave emission microscope with nano scale resolution,” ARO Deep Sub-wavelength Spectroscopic Imaging, Atlanta, June 28, 2005.

91. “THz photonics and its application,” IEEE Microwave Photonics, Seoul, Korea, Oct. 12, 2005.

92. “Current status and perspective of THz technology,” Korea Electrotechnical Research Institute, Changwon, Korea, Oct. 12, 2005. 
93. “Pulsed systems, electro-optic detection, and applications,” tutorial, International School of Solid State Physics 35th Workshop: Physics and Technology of THz Photonics, Erice, Sicily, Italy, July 21, 2005.

94. “THz Technology,” the 3rd International Summer School "New Frontiers in Optical Technologies," August 15, 2005.

95. “THz sensing and imaging,” Analytical Division, American Chemical Society Annual Meeting, Washington DC, August 30, 2005.

96. “THz wave imaging technology,” Plenary Talk, 4th World Congress on Industrial Process Tomography, Aizu, Japan, September 5, 2005.

97. “Explosives detection by THz wave,” Joint meeting between Energetic & Organic Materials Laboratory Branch, Picatinny Arsenal and Benet Lab, Watervliet, NY, September 22, 2005.

Invited Conference Presentations

1. X.-C. Zhang, S.K. Chang, A.V. Nurmikko, L.A. Koloziejski, R.L. Gunshor, S. Datta, “Recombination Kinetics in CdMnTe Multiquantum Wells”, Second International Conference on II-VI compound, Aussois, France, Mar. 1985.

2. X.-C. Zhang, A.V. Nurmikko, S.K. Chang, L.A. Koloziejski, R.L. Gunshor, S. Datta, “Quasi-Two Dimensional Exciton-Polaron in CdTe/(Cd,Mn)Te Quantum Wells”, Yamada Conference XIII on Electronic Properties of Two-Dimensional Systems, 6th Internal conference), Kyoto, Sept. 1985.
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124. “Pursuing Terahertz Microscope” J. Z. Xu, T. Yuan, X.-C. Zhang, International Symposium on Ultrafast Phenomena and Terahertz Wave, WED 13, Beijing, July 24, 2002.

125. “THz Science and Tech,” X.-C. Zhang, meeting with McGovern Capital LLC, Sept. 27, 2002.

126. “Terahertz Tomography,” Shaohong Wang, Bradley Ferguson, Margaret Cheney, and X.-C. Zhang, poster at NSF/DARPA Optoelectronic Industrial Development Association Annual Meeting, Washington DC, Nov. 21, 2002.

127. “Terahertz Wave Imaging and Sensing,” Tao Yuan, Bradley Ferguson, Shaohong Wang, and X.-C. Zhang, poster at NSF/DARPA Optoelectronic Industrial Development Association Annual Meeting, Washington DC, Nov. 21, 2002.

128. “THz Imaging Snap Shot,” X.-C. Zhang, DARPA THz Imaging Workshop, Crystal City, VA, Dec. 5, 2002.

129. “Terahertz-Rays: New Technique to Model Bone Degradation and to Develop and Predict Countermeasure Effectiveness for Long Duration Space Flight To Mars?” C.M. Lathers, B. Ferguson, S. Wang, T. Yuan, and X.-C. Zhang, 5th International Head-Out Water Immersion Symposium, Oct. 8, 2002.
130. “THz imaging and spectroscopy for landmine detection Presentation,” SPIE’s Aerosense, R. Osiander, J. A.  Miragliotta, Z. Jiang, J. Xu, and X.-.C. Zhang, Florida, April 21, 2003.
131. “THz time domain spectroscopy of atmosphere with different humidity,” T. Yuan, H. B. Liu, J. Z. Xu, R. Kersting, and X. –C. Zhang, SPIE’s Aerosense, Terahertz for Military and Security Applications Conference, 5070-04, Florida, April 21, 2003.

132. “Improve THz TDS for explosive material detection and tracing,” J. Z. Xu, H. B. Liu, R. Kersting, and X. –C. Zhang, SPIE’s Aerosense, Terahertz for Military and Security Applications Conference, 5070-03, Florida, April 21, 2003.
133. “Powder retraction using T-ray,” S.H. Wang, B. Ferguson, and X.-C. Zhang, SPIE’s Aerosense, Terahertz for Military and Security Applications Conference, 5070-02, Florida, April 21, 2003.

134.  “Mine Field Detection and Identification Using THz Spectroscopic Imaging,” R. Osiander, J. A.  Miragliotta, Z. Jiang, J. Xu, and X.-C. Zhang, SPIE’s Aerosense, Terahertz for Military and Security Applications Conference, 5070-01, Florida, April 21, 2003.

135. “Overview: MURI Center on spectroscopic and time domain detection of trace explosives in condensed and vapor phases,” J. B. Spicer, P. Dagdigian, R. Osiander, J. A. Miragliotta, Johns Hopkins Univ.; X.-C. Zhang, R. Kersting, Rensselaer Polytechnic Institute; D. R. Crosley, SRI International; R. K. Hanson, Stanford Univ. SPIE’s Aerosense, Battlefield Technologies Conference, 5089-120, Florida, April 25, 2003.

136. “Noise reduction in dual-thickness laser-based T-ray material characterization,” S. P. Mickan, J. Munch, X.-C. Zhang, and D. Abbott, SPIE 5111-28, Fluctuations and Noise in Photonics and Quantum Optics, June 4, 2003.

137. “Terahertz wave emission from structures with Be-doped low-temperature-grown GaAs,” K. Liu, A. Krokus, J. J. McMabon, X.-C. Zhang, CMI5, CLEO 2003, Baltimore, MD, June 2, 2003.

138. “Linearized inverse scattering for three-dimensional terahertz imaging,” B. Ferguson, S.H. Wang, J. Q. Xi, D. Gray, D. Abbott, X.-C. Zhang, CMP1, CLEO 2003, Baltimore, MD, June 2, 2003.

139. “Three-dimensional terahertz holography,” S. H. Wang, Hua Zhong, B. Ferguson, and X.-C. Zhang, CMP6, CLEO 2003, Baltimore, MD, June 2, 2003.

140. “Terahertz tomography with a Fresnel lens,” H. Zhong, J. Q. Xi, S. H. Wang, B. Ferguson, and X.-C. Zhang, CMP7, CLEO 2003, Baltimore, MD, June 2, 2003.

141. “THz dielectric properties of sol-gel material for bioencapsulation,” H. B. Liu, J. Z. Xu, M. Y. Lee, R. Janumpally, J. Dordick, and X.-C. Zhang, CtuM46, CLEO 2003, Baltimore, MD, June 3, 2003.

142. “Penetration depth of dielectric materials by terahertz radiation,” J.Z. Xu , T. Yuan, Y. Hu, and X.-C. Zhang, International Symposium on Spectral Sensing Research (ISSSR), June 2, (2003).  

143. “THz transmission in atmosphere at different humidity,” Haibo Liu, Jingzhou Xu, Tao Yuan, Ying Hu, X.-C. Zhang, International Symposium on Spectral Sensing Research (ISSSR), June 3, (2003).  

144. “THz Imaging/Spectroscopy,” J. Z. Xu, Haibo Liu, Houtong Chen, R. Kersting, and X.-C. Zhang, MURI Annual review of Real-Time Explosive Specific Chemical Sensors, VA, June 25, (2003).

145. “Propagation of pulsed THz waves beyond 100 meters,” Tao Yuan, Jingzhou Xu, Fetamah Al Douseri, and X.-C. Zhang, 11th International Conference on Terahertz Electronics, Sendai, Japan, September 24, 2003.

146. “Saturation of THz radiation from InAs,” Kai Liu, Jingzhou Xu, and X.-C. Zhang, 11th International Conference on Terahertz Electronics, Sendai, Japan, September 25, 2003.

147. “Challenge and possible opportunities for pulsed THz wave imaging,” X.-C. Zhang, 28th International Conference on Infrared and Millimeter Wave Conference (IRMMW), Otsu, Shiga, Japan, October 1, 2003.

148. “THz Technology,” for Agilent Technologies visitor, Jim Lynch, October 17, 2003.

149. “Pulsed THz Wave Technology for Nondestructive Testing and Evaluation,” Nondestructive Evaluation and Tribology Group, George Marshall Space Flight Center, National Aeronautics and Space Administration, and Lockheed Martin Michoud Space System, Lockheed Martin, Rensselaer Polytechnic Institute, October 22, 2003.

150. “Defection of Defects in Space Shuttle by THz Technology,” T. Yuan, H. Zhong, X.J. Xu, X.-C. Zhang, E. Madaras, R. Reightler, CenSSIS Industrial Application, Nov. 18, 2003.

151. “Study of ZnCdTe crystals as terahertz wave emitters and detectors,” 5th Pacific Rim Conference on  Lasers and Electro-Optics (CLEO/PR 2003), Taipei, Taiwan, December 18, 2003.
152. “Spectroscopic characterization of explosives, “Y. Chen, H. Liu, Y. Deng, D.B. Veksler, M.S. Shur, X.-C. Zhang, D. Schauki, M.J. Fitch, R. Osiander, 5411-02, International Society of Optical Engineering (SPIE) Defense and Security Symposium 2004, Orlando, FL, April 12, 2004.

153. “Imaging of landmines with pulsed THz waves,” H. Zhang, J. Xu, J. Partridege, X.-C. Zhang, 5411-06, International Society of Optical Engineering (SPIE) Defense and Security Symposium 2004, Orlando, FL, April 12, 2004. 

154. “THz spectroscopy for trace explosive detection,” D. Schauki, Y,. Chen, R. Osiander, and X.-C. Zhang, 5411-10, International Society of Optical Engineering (SPIE) Defense and Security Symposium 2004, Orlando, FL, April 12, 2004.

155. “THz spectroscopy of selected gasoline samples,” Fatemah. M. Al-Douseri, Yunqing Chen, and X.-C. Zhang, Conference of Lasers and Electro-Optics, 2004, San Francisco, May 16, 2004.

156. “Broadband THz detection using GaSe crystals,” K. Liu, J. Xu, X.-C. Zhang, P1.249, Joint 29th IRMMW2004 / 12th THz2004, Karlsruhe, Germany, September 28, 2004.

157. “Applications of THz-Time Domain Spectroscopy and Far-Infrared Fourier Transform Spectroscopy on Petroleum Products Analysis,” F.M. Al-Douseri, H. Liu, Y.-S. Jin, Y. Chen, X.-C. Zhang, P1.51, Joint 29th IRMMW2004 / 12th THz2004, Karlsruhe, Germany, September 28, 2004.

158. “Terahertz generation from multiple transparent dielectric coated GaAs antenna,” J. Xu, W. Shi, L. Hou, W. Jia, K. Liu, X. Xie,  W. Jia, and X.-C. Zhang, P1.265, Joint 29th IRMMW2004 / 12th THz2004, Karlsruhe, Germany, September 28, 2004.

159. “Circular involute optical delay stage,” J. Xu and X.-C. Zhang, P1.266, Joint 29th IRMMW2004 / 12th THz2004, Karlsruhe, Germany, September 28, 2004.

160. “Detection of space shuttle insulation foam defects by using a 0.2 THz Gunn diode oscillator and pyroelectric detector,”  H. Zhong, N. Karpowicz, J. Xu, Y. Deng, W. Ussery, M. Shur, X.-C. Zhang, P2.150, Joint 29th IRMMW2004 / 12th THz2004, Karlsruhe, Germany, September 30, 2004.

161. “Efficient, wideband THz emission from thin electro-optic polymer films,” L. Michael Hayden, Alexander M. Sinyukov, Megan R. Leahy, Jingdong Luoa, Alex K-Y. Jena, and Larry R. Daltonb, Kai Liu and Xi-Cheng Zhang, Nonlinear Optics: Materials, Fundamentals and Applications, MC6, Hawaii Island, Hawaii, August 2, 2004.

162. “GaSe crystals for broadband terahertz wave detection,” Kai Liu, Jingzhou Xu, and X.-C. Zhang, in Nonlinear Optics: Materials, Fundamentals and Applications, MC7, Hawaii Island, Hawaii, August 2, 2004.

163. “THz wave sensing and imaging for defence applications,” presentation to BAE Systems, September 7, 2004.

164. “Towards the realization of three-dimensional THz inspection systems,” B. Ferguson, S. Wang, D. Gary, X.-C. Zhang, D. Abbott, THz for Defense and Security, a DSTO Workshop at the frontier of technology, Dec. 16, 2004, Adelaide, Australia.

165. “THz detection of explosives and related compounds”, Haibo Liu, Yunqing Chen, Hua Zhong, Nick Karpowicz, and X. –C. Zhang, Conference on Working Together: R & D Partnerships in Homeland Security, Boston, April 27, 2005.

166. “Center for THz research,” RPI-IBM THz Workshop, Rensselaer, May 31, 2005.

167. “THz technology and applications,” Toyota Motor Corp. delegation at Rensselaer, June 8, 2005.

168. “Next rays? T-ray!” NSF Research Experience for Undergraduate program, June 14, 2005.

169. “Plasma waves resonant detection of femtosecond pulsed THz radiation by nanometer field effect transistor,” F. Teppe, D. Veksler, V. Yu. Kachorovski, A.P. Dmitriev, X. Xu, X.-C. Zhang, S. Rumyantsev, W. Knap, M. S. Shur, International School of Solid State Physics 35th Workshop: Physics and Technology of THz Photonics, Erice, Sicily, Italy, July 21, 2005.

170. “Continuous-wave THz imaging,” N. Karpowicz, H. Zhong, X. Li, A. Redo, X.-C. Zhang, International School of Solid State Physics 35th Workshop: Physics and Technology of THz Photonics, Erice, Sicily, Italy, July 24, 2005.

171. “THz Spectroscopic Investigation of Selected Purines and Amino Acids,” Yunqing Chen, Haibo Liu, Kai Liu, X.-C. Zhang, THz/IRMMW 2005, Williamsburg, VA, 2005.

172. “Standoff distance detection of explosive materials with THz waves,” H. Zhong, A. Redo, Y. Chen and X.-C. Zhang, THz/IRMMW 2005, Williamsburg, VA, 2005.

173. “Continuous-wave terahertz imaging for non-destructive testing applications,” Nicholas Karpowicz, Albert Redo, Hua Zhong, Xia Li, Jingzhou Xu and X.-C. Zhang,  THz/IRMMW 2005, Williamsburg, VA, 2005.

174. “Diffuse Fresnel reflection spectroscopy of RDX studied by THz time-domain spectroscopy,” Haibo Liu, Yunqing Chen, Glenn J. Bastiaans, X.-C. Zhang, THz/IRMMW 2005, Williamsburg, VA, 2005.

175. “Advanced THz Technology,” NATO THz ET presentation, Jan. 30, 2006.

176. “THz technology for military applications,” NATO THz ET presentation, Jan. 30, 2006.

177. “Real-time explosive specific chemical sensor,” MURI review, Big Sky, Montana, Feb. 8, 2006.

178. “THz characterization of damage to carbon fiber composites,” Nicholas Karpowicz and X.-C. Zhang, David Dawes and Mark J. Perry, #6212-17, SPIE Photonics and Defense Symposium, Orlando, FL, April 17, 2006.

179. “THz standoff detection of explosive-biochemical materials,” H. Zhong, A. Redo, Y. Chen, X.-C. Zhang, #6212-22, SPIE Photonics and Defense Symposium, Orlando, FL, April 18, 2006.

180. “Using air as the nonlinear medium for THz wave generation,” Xu Xie, J. Xu, M. Yamaguchi, X.-C. Zhang, #6212-24, SPIE Photonics and Defense Symposium, Orlando, FL, April 18, 2006.

181. “THz spectra of 4-NT and 2, 6-DNT,” Yunqing Chen, Haibo Liu, X.-C. Zhang, #6212-26, SPIE Photonics and Defense Symposium, Orlando, FL, April 18, 2006.

182. “Detection of explosives and their related compounds by THz wave spectroscopy,” Y.Q. Chen, G. J. Bastiaans, X.-C. Zhang, Technical Support Working Group (TSWG) Explosive Detection Conference, Miami, FL, June 12, 2006.

183. “Real Time Chemical Specific Explosive Detection” ARO-MURI final review, University of Puerto Rico, Mayaguez, Puerto Rico, March 7, 2007.

184. “THz application for detection of explosives,” Jian Chen, Y.Q. Chen, and X.-C. Zhang, SafeBED, P1, poster, Annual Review of NSF CenSSIS, Northeastern University, Boston, April 20, 2007.

185. “Femtosecond laser pulse propagation property in air,” Jingle Liu, X.-C. Zhang, R1-A, P9, poster, Annual Review of NSF CenSSIS, Northeastern University, Boston, April 20, 2007.

186. “THz technology for proposed DHS ALERT Center of Excellence,” X.-C. Zhang, CenSSIS, Northeastern University, Boston, April 20, 2007.

187. “Subwavelength terahertz imaging using gated plasma-wave electronic devices   A.V. Muravjov, D.B. Veksler, A. Redo-Sanches, X.-C. Zhang, T.A. Elkmatib, K.N. Salama, and M.S. Shur, On a boat along River Volga between Gorky/Nizhny Novgorod to Moscow, August 5, 2007.

188. F2-C. Terahertz Sensing and Imaging in DHS Site Visit for Center of Excellent (COE), ALERT: Awareness and Localization of Explosives-Related Threats. Y.Q. Chen, J.M.  Dai, A. Redo, M. Yamaguchi, X.-C. Zhang Northeastern University, Boston, Oct. 10, 2007.

189. “THz Wave Photonics in Gas and Its Spectroscopic Application,” X-C. Zhang, NATO SET-124, Kaiserslautern, Germany, Dec. 6, 2007.

190. “THz handheld spectrometer,” X-C. Zhang, NATO SET-124, Kaiserslautern, Germany, Dec. 6, 2007.

191. “Generation of intense THz wave from gases, Workshop on Ultrafast Intense Laser-Tera-Hertz Pulse Generation During Filamentation,” Nick Karpowicz and X.-C. Zhang, University Laval, Quebec City, Canada, Jan. 31, 2008.

192.  “Understanding Phonon Signatures of Explosives,” S. Nayak and X.-C. Zhang, ONR-CIED review, APL/UT, Austin, Texas, Feb. 11, 2008.

193.  “THz Detection of Improvised Explosive Devices,” M. Shur and X.-C. Zhang, ONR-CIED review, APL/UT, Austin, Texas, Feb. 11, 2008.

194.  “THz Wave Standoff Detection Using Air as an Emitter and Sensor,” X.-C. Zhang and M. Yamaguchi, ONR-CIED review, APL/UT, Austin, Texas, Feb. 11, 2008.

195.  “Handheld THz explosive detector,” X.-C. Zhang, Navy-DTRA Project Kick Off Meeting, Center for THz Research, Rensselaer Polytechnic Institute, March 18, 2008.
196. “Application of Terahertz Spectroscopy in Security, chemistry and Microscopy,” P.Y. Han, J. Chen, H.W. Zhao, B. Schulkin, Y.Q. Chen,  G. Bastiaans, J. Warrender, and X.-C. Zhang, Laser Applications to Chemical, Security and Environmental Analysis (LACSEA) Invited Speaker Invitation, St. Petersburg, FL, March 18, 2008. 
197. Albert Redo, Pierre Servais, X.-C. Zhang, “Inspection of military protective equipment with Terahertz imaging,” NATO SET129 Specialist Meeting, Bucharest, Romania, May 20, 2008.
198. J.M. Dai, J. Liu, J. Chen, X.F. Lu, X.Y. Gou, N. Karpowicz, T. Tongue, X.-C. Zhang, “Toward THz Wave Standoff Detection”, SURA THz Workshop, Washington DC, June 6, 2008.
199. David Brigada, Brian Schulkin, and X.-C. Zhang, “Chemical Threat Detection Via Portable THz Spectroscopy,” 2008 International Symposium on Spectral Sensing Research, Stevens Institute of Technology, NJ, June 24-25, 2008.
200. Yunqing Chen, Nick Karpowicz, Xiaofei Lu, Minfeng Wang, Masashi Yamaguchi, X.-C. Zhang, “THz Generation from Inert Gases & Chemical Vapor”, 2008 International Symposium on Spectral Sensing Research, Stevens Institute of Technology, NJ, June 27, 2008.
201. Brian Schulkin and X.-C Zhang, "Quality Assurance of Real-Time Terahertz Wave Sensing", 2008 International Symposium on Spectral Sensing Research, Stevens Institute of Technology, NJ, June 25, 2008.
202. Brian Schulkin, Guangyin Zeng, X.-C. Zhang, "Performance of Real-Time Chemical Sensing with a Handheld THz Spectrometer", 2008 International Symposium on Spectral Sensing Research, Stevens Institute of Technology, NJ, June 27, 2008.
203. X. F. Lu, N. Karpowicz, Y. Q. Chen, X.-C. Zhang, "THz Wave Generation and Detection with Gases", IRMMW-THz 2008, Pasadena, CA, Sep. 16, 2008.
204. N. Karpowicz, J. M. Dai, J. Chen, X.-C. Zhang, “Terahertz Time-Domain Spectroscopy with Continuous Coverage of the Entire Terahertz Range”, IRMMW-THz 2008—The 33rd IRMMW- and 16th THz Electronics Conference, Pasadena, California, September 16, 2008.
205. J. M. Dai, N. Karpowicz, Q. Song, C. L. Zhang, X.-C. Zhang, “Toward Standoff Distance Terahertz Wave Sensing”, IRMMW-THz 2008—The 33rd IRMMW- and 16th THz Electronics Conference, Pasadena, California, September 18, 2008.
206. Jian Chen and X.-C. Zhang, “THz applications for detection of explosives,” R1-A p10, Research and industrial collaboration conference, Northeastern University, Boston, Oct. 29, 2008.
207. Xiaoyu Guo and X.-C. Zhang, “Portable THz ABCD system,” R1-A p11, Research and industrial collaboration conference, Northeastern University, Boston, Oct. 29, 2008.
208. Jingle Liu and X.-C. Zhang, “Optical property of Beta Barium Borate in THz range,” R1-A p11, Research and industrial collaboration conference, Northeastern University, Boston, Oct. 29, 2008.

Awarded Patents (20 US Patents and 5 International Patents)

05/95
“Microwave Radiation Source,” X.-C. Zhang and D.H. Auston, US Patent No. 5,420,595.

09/99
“Electro-Optic Sensing Apparatus and Method for Characterizing Free-Space Electromagnetic Radiation,” X.-C.   Zhang, L. Libelo, and Q. Wu, US Patent No. 5,952,818.

08/00
“Electro-Optical and Magneto-Optical Sensing Apparatus and Method for Characterizing Free-Space Electromagnetic Radiation,” X.-C. Zhang, L. Libelo, Q. Wu, Jennifer Riordan, and Fengguo Sun, Patent Corporation Treaty, international patent (Japan, Canada, European countries), US Patent No. 6,111,416.

05/02
“Free-Space, Time-Domain Method for Measuring Thin Film Dielectric Properties,” M. Li, X.-C. Zhang, and G.-C. Cho, US Patent No. 6,057,928.

06/02
“Electro-Optic Sensing Apparatus and Method for Characterizing Free-Space Electromagnetic Radiation,” X.-C.   Zhang, L. Libelo, and Q. Wu, Canadian Patent No. 2,255,762

07/02
“Electro-Optical/Magneto-Optic Measurement of Electromagnetic Radiation Using Chirped Optical Pulse,” , X.-C. Zhang , US Patent No. 6,414,473.

01/03
“Electro-Optical and Magneto-Optical Sensing Apparatus and Method for Characterizing Free-Space Electromagnetic Radiation,” Japanese Patent No. 3388319.

04/03
“Differential time domain spectroscopy method for measuring thin film dielectric properties”, Zhiping Jiang and X.-C. Zhang, US Patent No. 6,556,306.

06/03
“Method of characterizing free-space radiation using a chirped optical pulse” X.-C. Zhang and Zhiping Jiang, US Patent No. 6,573,700.

02/04
“THz pulse measurement with an optical streak camera,” Zhiping Jiang and Xi-Cheng Zhang, US patent No. 6690001.

05/04
“Terahertz imaging with dynamic aperture”, Zhiping Jiang, Qin Chen, Xie George Xu, and Xi-Cheng Zhang, US Patent No. 6,734,974.

08/04 
“Ultrafast all-optical switch using carbon nanotube polymer composites,” Yiping Zhao, Yuchuan Chen, Xi-Cheng Zhang, Nachiket R. Raravikar, Pulickel M. Ajayan, Toh-Ming Lu, Gwo-Ching Wang, and Linda S. Schadler,  US Patent No. 6,782,154.

01/05
“Electro-optic THz transceiver and photoconductive THz transceiver,” Zhiping Jiang, Qin Chen, X.-C. Zhang, US Patent No. 6,844,552.
12/05
“T-ray microscope,” X.-C. Zhang, Tao Yuan, Jingzhou Xu, US Patent No.  6,977,379.

3/06     “Terahertz Transceivers and Methods for Emission and Detection of Terahertz Pulses Using Such    Transceivers,” validated in France, Germany, Great Britain and Italy; European Patent No. EP1281061.

8/06
 “Semiconductor surface-field emitter for T-ray generation, US Patent No. 7,091,506.
8/06
  "Fresnel lens tomographic imaging," US Patent No. 7,087,902.
10/06
  “Transmission mode terahertz computed tomography,” US Patent No. 7,119,339.

10/06   “Diffraction Mode Terahertz Tomography,” US Patent No. 7,129,491.

6/07
   “Field induced THz wave emission microscope,” US Patent No. 7,230,245.
7/07    “High repetition rate, linear, true time optical delay line,” US Patent No. 7,239,775.
7/07    "GaSe crystals for broadband terahertz wave detection," US Patent No. 7,242,010.
5/08
“Detection of biospecific interactions using amplified differential time domain spectroscopy signal,” X.-C. Zhang, M. P. Mickan, A. Menikh. US Patent  No. 7,368,280.

8/08
“Method of analyzing a remotely-located object utilizing an optical technology to detect THz radiation.”, Patent in thirty-one (31) countries, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IS, IT, LI, LT, LU, LV, MC, NL, PL, PT, RO, SE, SI, SK, TR. PCT/US2006062091.

Popular Media Featuring Research

· Magazines

· ADVANCE for Imaging and Radiation Therapy Professionals

· Aviation Week & Space Technology 

· Business Week (May 1997)

· The Business Review, August 27, 2002. “RPI opens terahertz research center”

· Clinical-World Medical Device and Diagnostic

· Continuity Link: “Research into “T-rays” could bring BC benefits for manufacturing sector”

· Copyright 2002 Business Communications Co., NDT UPDATE, ELECTROMAGNETICS; Vol. 11, No. 1, 389 words, Terahertz Imaging of Biologicals, February, 2002.

· Design News, Ledger-Enquirer

· The Engineer, July 5, 2002, Page 10,  515 words,  T-ray vision

· Industry Week

· Laser Focus World

· Our THz tomographic imaging by using a Fresnel lens (binary lens) was reported in an article in Optoelectronic World News session,  Laser Focus World, August issue, 2002.

· Our joint research on THz sensing project for postal mails inspection by RPI, Wadsworth Center, and Adelaide University was reported in an Optoelectronic Worldnews article, “SECURITY: Parcels are seen through right light.” Laser Focus World, July issue, 23, 2002.

· Laser Focus World, “Computed tomography adds third dimension to terahertz imaging,” May issue, 2002.

· Oct. 2000

· Mar. 1998

· Oct. 1997

· Feb. 1997

· Laser and Optronics

· Law Enforcement Technology

· MIT Technology Review highlights our T-ray activity in page 42 in Feb. issue 2004.

· Medical Devices & Surgical Technology Week, February 17, 2002, EDITOR’S CHOICE; Pg. 6, 407 words, IMAGING: Researchers See Farther and Faster with Terahertz (THz).

· Medical Device & Diagnostic Industry

· New Scientist

· Nature (August 14, 2003) A feature article in shows our detection of defects in space shuttle foam by using T-ray. Students’ photo was also highlighted in the article.

· News

· OE Magazine

· Optics & Photonics News (Dec. 2000, May, 2000, Nov. 1999, Aug. 1998, Dec. 1996)

· Photonic.com: “Terahertz Center Opening Signals Wave of RPI’s Future”

· Photonics Spectra, “Will Terahertz Imaging Find a Place in Medicine?” May issue, 108, 2002.

· Physics Today

· R&D Research and Development Magazine

· Reference News

· RT Image

· Science Spectrum

· Time

· US News & World Reports on T-ray underground sensing and imaging topics.

· Newspapers

· Boston Globe 

· Centre Daily Time

· Daily Telegraph

· Gazette 

· The Center for THz Research was featured in the Sunday Gazette, entitled “Wave of the Future,” by Brian MaGuire on April 13, 2003.

· A feature article, entitled “Terahertz research advances” in Sunday newspaper, written by a Gazette reporter, the Independent Voice of the Capital Region, August 27, 2002.

· The Daily Gazette: “RPI dedicates “Terahertz” Center”

· Knight-Ridder

· New York Times, Tuesday, July 23, 2002.

· Reuter

· Times Union 

· Featured by Time Union on June 13, 2003 on the measurement of space shuttle foam.

· Our THz imaging work was featured in “9/11 creates a new world for RPI researchers,” (front of Capital Region) by Alan Wechsler on May 28, 2002.

· Times Union: “PRI gets in on next wave of physics research”

· The Record: “RPI rides the (terahertz) wave”

· Radio

· ABC News Radio

· Television

· Capital 9 News 
· History Channel
· A 20 minute story about THz on the History Channel on Monday February 2, 2004 in program Modern Marvels and Our THz program was interviewed.
· Our THz sensing and imaging is among those included in a History Channel program on Sunday, November 30 @ 8pm ET/PT.
· MSNBC
· Our THz imaging project was featured in Technology Section, “Get ready for ‘T-ray’ revelations,” MSNBC, June 14, 2002.
· NBC
· Steve Scoville, (NBC-affiliate Channel 13), interview, June 19, 2003. The news broadcasted on June 20, 2003.
· TechTV 
· Video Monitoring Services of America, Tech Live, Monday, AM ET, TechTV Cable Programming, Cable, 127 words, 7, zdtv09000218. February 18, 2002.
· WRGB – Ch. 6 
· Ch. 6 Tech Tuesday with Jack Arnecke focuses on radiation technology (interview took place Mar. 13), March 19, 2002.
· WTEN – Ch. 10 
· WXXA – Fox 23
Awarded Research Grants

	#
	Agent
	Number
	Title
	Period
	Amount
	Currency

	1.                   
	AFOSR
	F49620-92-J-0036
	Optoelectronic Generation and Detection of Intense Terahertz Electromagnetic Pulses
	1992-1995
	598,189.00
	USD

	
	
	Co-PI: David Auston
	
	
	
	

	2.                   
	NSF
	ECS-9211566
	Generation and Detection of Intense Terahertz Microwave Radiation Pulses from Semiconductor Photovoltaic Devices
	1992-1996
	125,000.00
	USD

	
	
	Research Initiation award
	
	
	
	

	3.                   
	NSF
	DMR-9203183
	Molecular Beam Epitaxial Growth of Nanocrystals for Optical Applications
	1992-1995
	231,700.00
	USD

	
	
	Co-Pis:
	
	
	
	

	
	
	L. Schowalter &
	
	
	
	

	
	
	P. Persans
	
	
	
	

	4.                   
	AFOSR
	F33615-91-K-1717
	Measurement of Local Thermal Stress
	1992-1993
	67,000.00
	USD

	
	
	Co-Pis: G. Rymazewski & P. Persans
	
	
	
	

	5.                   
	NSF
	ECS-9307419
	New Optoelectronic Technique for Characterization of Semiconductors
	1993-1996
	300,000.00
	USD

	6.                   
	AFOSR
	F49620-93-1-0161
	1.3 µm Fiber Photodetector
	1993-1994
	24,983.00
	USD

	7.                   
	NSF
	DMR-9307182
	Extremely High Nonlinear Organic Crystals
	1994-1997
	243,000.00
	USD

	
	
	Co-PI: T.M. Lu
	
	
	
	

	8.                   
	NSF
	supplemental support for ECS-9307419
	Research Experience for Undergraduates
	1994
	10,000.00
	USD

	9.                   
	NSF
	supplemental support for ECS-9211566
	Research Experience for Undergraduates
	1994
	10,000.00
	USD

	10.               
	NSF
	supplemental support for ECS-9211566
	International Exchange Program for Professors
	1994
	5,000.00
	USD

	11.               
	AFOSR
	94NE311 (DURIP)
	GigaWatt THz Beam System for Linear and Nonlinear FIR Spectroscopy
	1994-1995
	172,700.00
	USD

	12.               
	Research Corporation
	Cottrell Scholar Award
	Novel Electro-Optic Organic Sensor for Transient Field
	1995-1999
	50,000.00
	USD

	13.               
	AFOSR
	RDL-SREP
	Optoelectronic Study of Semiconductor Surfaces and Interfaces
	1995
	25,000.00
	USD

	14.               
	ARL
	Army Research Laboratory
	 
	6-month award 1995
	25,000.00
	USD

	15.               
	MOEC
	cash gift
	 
	1995
	25,000.00
	USD

	16.               
	K.C. Wong 
	Foundation Prize
	 
	1995
	3,750.00 & 9,000.00
	USD &  ¥

	17.               
	NNSFC
	Natural National Science Foundation of China, Co-PI: Li Wang
	Interaction of Laser with Dielectric Surfaces
	1995
	100,000.00
	¥

	18.               
	NSF
	supplemental support for ECS-9307419
	Research Experience for Undergraduates
	1995
	10,000.00
	USD

	19.               
	NSF
	supplemental support for ECS-9211566
	Research Experience for Undergraduates
	1995
	10,000.00
	USD

	20.               
	NSF
	supplemental support for DMR-9307182
	Research Experience for Undergraduates
	1995
	10,000.00
	USD

	21.               
	NSF
	INT-9501936
	US-China Collaborated Research  pilot Program
	1995
	20,000.00
	USD

	22.               
	NNAFC
	Lecturer Award
	 
	1995
	10,000.00
	¥

	23.               
	NSF
	ECS-9500614
	CAREER Award Time-Resolved Nonlinear THz Spectroscopy
	1995-2000
	330,000.00
	USD

	24.               
	NNSFC
	Lecturer Award
	 
	1996
	10,000.00
	¥

	25.               
	NSF
	INT-9601453
	US-China Collaborated Research
	1996-2000
	100,000.00
	USD

	26.               
	ARO
	DAAH04-96-1-0370
	Free-Space Electro-Optic Sampling and 2D THz Imaging
	1996-1999
	240,000.00
	USD

	27.               
	NSF
	supplemental support for DMR-9307182
	Research Experience for Undergraduates
	1996
	15,000.00
	USD

	28.               
	MOEC
	cash gift
	 
	1996
	6,000.00
	USD

	29.               
	GE-RDC
	 
	Study of High Current Limiter
	 
	44,000.00
	USD

	30.               
	NSF
	STTR Phase I one-year subcontract from MOEC with $50,000
	Electro-Optic Field Sensors for Far-Infrared Imaging Applications
	1996-1997
	100,000.00
	USD

	31.               
	RPI
	146014-2291
	Time-Resolved Scattering from Bubbles
	2-month, 1996
	4,000.00
	USD

	32.               
	SRC
	Center for Advanced Interconnect Science and Technology (CAIST) 
	Ultrafast Optical Pulse Measurement of Dielectric Thin Film and Interconnect Performance Testing at Very High Speed
	1996-1997
	76,252.00
	USD

	33.               
	ARO
	DAAG55-97-1-0030
	Novel Electro-Optic Probe
	1997
	179,870.00
	USD

	
	
	DURIP
	
	
	
	

	34.               
	Private Donation
	Awarded by the Office of Dean of Faculty
	 
	1997
	50,000.00
	USD

	35.               
	NSF
	ECS-9701486
	The Electro-Optic Field Sensor and Its Applications
	1997-2000
	200,000.00
	USD

	36.               
	RPI
	146014-2291 
	Time-Resolved Scattering from Bubbles
	2-month 1997
	4,000.00
	USD

	37.               
	RPI
	Strategic Initiative
	Commercialization of THz Technology
	1997
	25,000.00
	USD

	38.               
	MOEC
	 
	Commercialization of THz Technology
	1997
	35,000.00
	USD

	39.               
	GE RDC
	 
	Polymer Current Limiter
	4-month, 1997
	17,110.00
	USD

	40.               
	NSF
	supplemental support for ECS-9500614
	Research Experience for Undergraduates
	1997
	10,000.00
	USD

	41.               
	NSF
	supplemental support for ECS-9743446
	Research Experience for Undergraduates
	1997
	10,000.00
	USD

	42.               
	NSF
	INT-9732516
	USA-South Korea Research Collaboration
	1998-1999
	29,365.00
	USD

	43.               
	GE RDC
	 
	Polymer Current Limiter
	8-month, 1998
	31,973.00
	USD

	44.               
	ARO
	ASSERT
	 
	1998-2000
	90,000.00
	USD

	45.               
	RPI
	Strategic Investment with Gerald Korenowski, Margaret Cheney, and Chuck Rancourt
	Center for Terahertz Research
	1998
	50,000.00
	USD

	46.               
	IEEE-LEOS
	Laser and Electro-Optic Society
	Distinguished Lecturer
	1998
	5,000.00
	USD

	47.               
	Zomega Technology Company
	6 months, ARO-STTR Phase I, 1998-1999, with Dr. Jiang, RPI gets $40,000
	Real-Time, Two-Dimensional Terahertz Beam Imaging
	1998
	100,000.00
	USD

	48.               
	MOEC
	NSF-STTR Phase II with Dr. Stewart, RPI gets $175,000
	Electro-Optic Field Sensors for Far-Infrared Applications
	1998-2000
	350,000.00
	USD

	49.               
	SRC
	Center for Advanced Interconnect Science and Technology (CAIST)
	Ultrafast Optical Pulse Measurement of Dielectric Thin Film and Interconnect Performance Testing at Very High Speed
	1998
	77,234.00
	USD

	50.               
	Department of Energy
	with Prof. G. Xu Department of Environmental and Energy Engineering
	Real time identification and characterization of asbestos and concrete materials with radioactive contamination
	1998-2001
	599,687.00
	USD

	51.               
	NSF
	supplemental support for ECS-9701486
	Research Experience for Undergraduates
	1999
	10,000.00
	USD

	52.               
	IMRA, America
	 
	Cash donation for THz activity
	1999
	8,578.00
	USD

	53.               
	RPI
	Focused Research Center
	Novel Communications: RF Photonics and Waveguides
	1999-2000
	150,000.00
	USD

	54.               
	IMRA, America
	 
	Cash donation for THz activity
	1999
	25,000.00
	USD

	55.               
	IEEE-LEOS
	Laser and Electro-Optic Society
	Distinguished Lecturer
	1999
	5,000.00
	USD

	56.               
	Private
	 
	Cash donation for THz activity
	1999
	10,000.00
	USD

	57.               
	NSF
	ECS-9905881
	Free-Space Terahertz Optoelectronics
	1999-2002
	255,000.00
	USD

	58.               
	Zomega Technology Company
	2 years, ARO-STTR Phase II, RPI gets $200,000
	Real-Time, Two-Dimensional Terahertz Beam Imaging
	1999-01
	500,000.00
	USD

	59.               
	ARO
	 
	Free-Space Electro-Optic Sampling and 2D THz Imaging
	1999-2002
	202,000.00
	USD

	60.               
	NSF
	supplemental support for ECS-9701486
	Research Experience for Undergraduates
	2000
	10,000.00
	USD

	61.               
	Private
	 
	Cash donation for THz activity
	2000
	4,700.00
	USD

	62.               
	Rensselaer 
	 
	50% cost-sharing for a Laser Amplifier
	2000
	119,750.00
	USD

	63.               
	SRC
	Center for Advanced Interconnect Science and Technology (CAIST)
	Ultrafast Optical Pulse Measurement of Dielectric Thin Film and Interconnect Performance Testing at Very High Speed
	1999-2000
	45,000.00
	USD

	64.               
	RPI
	Focused Research Center
	Novel Communications: RF Photonics and Waveguides
	1999-2000
	78,000.00
	USD

	65.               
	John Hopkins University 
	Applied Physics Laboratory
	Electro-Optic THz Sensor
	3-month, 2000
	10,000.00
	USD

	66.               
	ARC
	Australian Research Council & Department of Education, Training and Youth Affairs with Dr. Abbott, Dr. Munch, and Dr. Van Doorn
	T-Ray Imaging System
	1999-2002
	257,000.00
	AUD

	67.               
	NSF
	supplemental support for ECS-9905881
	Research Experience for Undergraduates
	2000
	10,000.00
	USD

	68.               
	Evident Technology
	 
	Cash gift
	2000
	10,000.00
	USD

	69.               
	NSF
	MRI PI Remis Gaska, Co PI’s: Don L. Millard, Leo J. Schowalter, Michael Shur, X.-C. Zhang
	Development of Experimental System for Ultra-Fast UV-Visible Spectroscopy of Wide-Band-Gap Semiconductors
	2000
	230,000.00
	USD

	70.               
	Japan 
	Masahiko Tani (Japan), X.-C. Zhang, R. Kersting, and M. Shinn (Jefferson Lab)
	Generation of High Intensity Terahertz Radiation Using Femtosecond Free Electron Laser.”
	4-month, 2001
	80,000.00
	USD

	71.               
	Private 
	cash donation
	 
	2001
	5,000.00
	USD

	72.               
	Evident Technologies, Inc.
	Cash donation
	Optical Fiber Lab
	2001
	80,000.00
	USD

	73.               
	IMRA, America
	cash donation
	Optical Fiber Lab
	2001
	50,000.00
	USD

	74.               
	CAS
	Chinese Academy of Science
	Oversea Outstanding Scientist Award
	2001
	500,000.00
	RMB

	75.               
	John Hopkins University 
	Applied Physics Laboratory
	Electro-Optic THz Sensor
	4 months, May-Sept. 2001
	10,000.00
	USD

	76.               
	NNSFC
	Natural National Science Foundation of China
	Grant for Excellent Young Researcher
	2001-2003
	400,000.00
	RMB

	77.               
	Capital Normal University 
	With 6 co-Pis
	THz Research
	2002-2005
	3,000,000.00
	RMB

	78.               
	NSF
	ECS-0140459
	Development of T-ray Microscope
	2002-2005
	225,000.00
	USD

	79.               
	ARO
	DURIP
	THz Wave Sensing & Imaging
	2002
	159,000.00
	USD

	80.               
	K.C. Wong Foundation
	K.C. Wong Fellow
	Fellow Prize
	May to Nov. 2002
	6,000.00
	USD

	81.               
	ARO
	MURI
	Real-time, Explosive Specific Chemical Sensors
	2002-2007
	1,410,000.00
	USD

	82.               
	3DD
	3D Digital Corp.
	Optics
	May 2002 to Jan 2003
	60,000.00
	USD

	83.               
	NSF
	supplemental support for ECS- 9905881
	Research Experience for Undergraduates
	2002
	10,000.00
	USD

	84.               
	CAS
	Chinese Academy of Science, with Jie Zhang and Songlin Feng
	THz Radiation Workshop
	2002
	70,000.00
	RMB

	85.               
	IMRA
	IMRA America, Inc Cash gift
	 
	2002
	50,000.00
	USD

	86.               
	RPI
	Center for Sub-Surface Imaging and Sensing
	THz Tomography
	2002
	67,666.00
	USD

	87.               
	NSF
	supplemental for 
	Research Experience for Undergraduates
	2002
	10,000.00
	USD

	
	
	ECS-0140459
	
	
	
	

	88.               
	Private
	cash donation
	THz Technology
	2002
	15,000.00
	USD

	89.               
	DARPA
	 DAAD19-00-1-0073
	THz Tomography
	7/2002-3/03
	100,000.00
	USD

	90.               
	OSA
	Optical Society of America
	Fellow Travel Grant
	2002
	1,000.00
	USD

	91.               
	W.M. Keck Foundation
	Keck Lab
	The W.M. Keck Lab for Terahertz Science at Rensselaer
	2002
	1,000,000.00
	USD

	92.               
	DARPA/NSF

OIDA/PTAP
	Photonics Technology Access Program, Optoelectronics Industrial Development Association
	A ZnTe EO sensor for T-ray tomography
	2003
	12,000.00
	USD

	93.               
	DARPA/NSF

OIDA/PTAP
	Photonics Technology Access Program, Optoelectronics Industrial Development Association
	Large Scale T-Ray Tomography with Binary Fresnel Lenses
	2003
	10,000.00
	USD

	94.               
	RPI
	Seed Grant
	Center for Terahertz Research,
	2002-2004
	200,000.00
	USD

	95.               
	Private
	Cash donation
	THz Technology
	2002-2003
	25,000.00
	USD

	96.               
	ICO
	International Commission for Optics 
	International Commission for Optics Traveling Award
	2003
	1,000.00
	USD

	97.               
	RPI
	RPI
	 Renovation grant for the THz Lab and Keck Lab
	2003-2004
	447,583.00
	USD

	
	
	
	
	
	
	

	98.               
	DARPA
	THz program
	Report preparation
	5 months
	25,000.00
	USD

	
	
	
	
	5/1/2003 
	
	

	99.               
	IMRA
	T-ray spectroscopy
	Build a system 
	3-month
	28,500.00
	USD

	
	
	
	
	1/15/2003 
	
	

	100
	IMRA
	T-ray spectroscopy 
	Perform spectroscopic testing
	3-month
	28,500.00
	USD

	
	
	
	
	5/10/2003 
	
	

	101.           
	NASA
	THz imaging
	Detecting defects in foam.
	6 month
	20,000.00
	USD

	
	
	
	
	12/31/2003 
	
	

	102.           
	Lockheed Martin
	THz imaging
	Detecting defects in foam.
	3 months
	20,000.00
	USD

	
	
	
	
	10/2003 
	
	

	103.           
	NSF
	 
	Develop a THz tomographic imaging system
	2003-2004
	299,850.00
	USD

	104.           
	NSF
	IGERT (5 co-PI)
	THz Science and Technology: studio training
	2003-2008
	3,860,000.00
	USD

	105.           
	RPI
	Seed grant
	THz Tomographic Imaging
	2004
	37,000.00
	USD

	106.           
	RPI
	CenSSIS
	THz Tomographic Imaging
	2004
	41,000.00
	USD

	107.           
	Private
	Cash donation
	THz Technology
	2004
	12,500.00
	USD

	108.           
	NASA
	 
	Portable Terahertz (THz) Wave Sensing Unit for Nondestructive Evaluation of External Tank Insulating Foam
	2004
	350,000.00
	USD

	109
	Lockheed Martin
	 
	Development of Portable Terahertz System and Millimeter Wave Detection
	2004
	160,000.00
	USD

	110. 
	IMRA
	 
	IMRA Fellow
	2004
	50,000.00
	USD

	111
	Benet Lab
	 
	Training grant
	2004
	10,500.00
	USD

	112
	NSF
	REU
	 
	2004
	6,000.00
	USD

	113.           
	NRL
	 
	Electro-optic sensor for GHz/THz wave
	2004
	30,000.00
	USD

	114.           
	DARPA/NSF

OIDA/PTAP
	Optoelectronics Industry Development Association
	Broadband Terahertz emitter & detector: <110> oriented ZnTe thin crystal mounted on <100> oriented ZnTe crystal
	2004
	10,000.00
	USD

	115.
	DARPA/NSF

OIDA/PTAP
	Optoelectronics Industry Development Association
	Reflective Polarization Optics and Large Aperture Modulator for sub-10 fs lasers
	2004
	10,000.00
	USD

	116.
	DARPA/NSF

OIDA/PTAP
	Optoelectronics Industry Development Association
	Reflective Polarization Optics and Large Aperture Modulator for sub-10 fs lasers
	2004
	10,000.00
	USD

	117.
	Australia Research Council
	Australia Research Council Discovery Project
	Non-linear dynamics in electronic systems and devices under intense terahertz radiation
	2004-2006
	430,000.00
	AUD

	118
	NSF
	PI changes (Dr. Kersting)
	THz Photonics Device
	2004-2006
	150,000
	USD

	119
	Lockheed Martin
	THz imaging
	Sub-THz wave imaging (600 GHz)
	2004-2005
	50,000
	USD

	120
	Idaho National Laboratory of Engineering and Environment 
	THz imaging
	Spectroscopy and imaging of US currencies.
	2004
	4,000
	USD

	121
	Corning
	THz imaging 
	THz research
	2004-2005
	5,000
	USD

	122
	Intelligent Optical Systems
	THz spectroscopy
	THz research
	2005
	20,000
	USD

	123
	Private 
	Cash donation
	THz Research
	2005
	12,500
	USD

	124
	Corning
	THz imaging
	THz Research
	2005
	20,000
	USD

	125
	CUNY
	THz detector
	Pyroelectric sensor
	2005
	10,000
	USD

	126
	Lockheed Martin
	THz Tech
	Build THz cw system
	2005
	210,000
	USD

	127
	IMRA
	THz research
	IMRA fellow
	2005
	50,000
	USD

	128
	DuPont
	THz research
	THz microscope
	2005
	10,000
	USD

	129
	Monsanto
	THz research
	THz AG application
	2006
	25,000
	USD

	130
	Petroleum Research Fund
	ACS THz symposium
	Meeting support
	2005
	1,200
	USD

	131
	Naval Research Lab
	THz Tech
	THz EO sensors
	2005
	20,000
	USD

	132
	DARPA/NSF

OIDA/PTAP
	Optoelectronics Industry Development Association
	Circular Involute Optical Time Delay Device
	2005
	15,000
	USD

	133
	CUNY CAT Center
	Matching
	Thomas Keating meter
	2005
	10,000
	USD

	134
	HSAPAR
	Development
	Portable High Sensitivity THz Scanning Device for Low Vapor Pressure Chemicals
	2006
	1,200,000

RPI: $400k
	USD

	135
	HSAPAR
	SBIR Phase II
	Polychromic Imaging for Standoff Detection of Explosives and Weapons
	2005-2007
	750,000

RPI: $250,000
	USD

	136
	NATO
	ARW fund
	terahertz frequency detection and identification of materials and objects”
	2006
	35,000
	Euro

	137
	NASA
	Phase III
	THz wave evaluation of SOFI
	2005
	25,000
	USD

	138
	NASA
	supplemental
	Portable Terahertz (THz) Wave Sensing Unit for Nondestructive Evaluation of External Tank Insulating Foam
	2005
	25,000
	USD

	139
	ARO/Battelle
	NATO chair
	Activity as the chair of NATO THz Exploratory team
	2005
	35,000
	USD

	140
	DuPont
	THz research
	THz microscope
	2005-06
	20,000
	USD

	141
	CenSSIS
	THz device development
	THz sensing
	2006
	$275,000
	USD

	142
	AFSOR
	Advanced THz fiber laser
	THz laser
	2006
	$101,725
	USD

	143
	ONR
	IED detection


	THz wave standoff distance detection of explosives (>100m) using the air as an emitter & sensor
	2006-09
	$900,000
	USD

	144
	ONR
	IED detection


	Understanding phonon signatures of explosives
	2006-09
	$750,000
	USD

	145
	ONR
	IED detection
	THz detection of improvised explosive devices
	2006-09
	$1,011,000
	USD

	146
	AFSOR
	
	THz fiber laser
	2006-2007
	$101,000
	USD

	147
	Army Night Vision
	
	Portable, Real Time, Explosive Specific, Chemical Sensing at Standoff Distances
	2007-2010
	$1,049,995
	USD

	148
	Army Benet
	
	THz wave imaging
	2006
	$106,000
	USD

	149
	Army STTR

Zomega THz
	
	THz photonics in Air
	2006
	$100,000
	USD

	150
	Navy SBIR

Zomega THz
	
	Miniature THz spectrometer
	2006
	$100,000
	USD

	151
	Lawrence Livermore National Lab
	
	THz wave sensing
	2006
	$25,000
	USD

	152
	Lockheed Martin
	
	CW THz wave imaging
	2007
	$25,000
	USD

	153
	Idaho National Lab
	
	THz sensing
	2007
	$32,000
	USD

	154
	National Science Foundation
	
	THz wave photonics
	2006-2009
	$270,000
	USD

	155
	NSF/DARPA
	
	THz fiber laser
	2006
	$8,720
	USD

	156
	AFOSR
	Advanced Research Workshop
	THz Frequency Detection and Identification
	2006
	$10,000
	USD

	157
	AFOSR
	Research and Technology Office
	THz exploratory team meeting
	2006
	$4,000
	USD

	158
	IMRA
	Cash gift
	America Inc. Fellow
	2006
	$50,000
	USD

	159
	Private
	Cash gift
	THz Research
	2006
	$20,000
	USD

	160
	Private
	Cash gift
	THz Research and Education
	2006
	$15,000
	USD

	161
	ARO
	
	THz wave emission apertures 
	2007-2010
	$100,000
	USD

	162
	Lockheed Martin
	
	Heterodyne CW THz wave imaging
	2007
	$50,000
	USD

	163
	Gerber Scientific International
	
	Leather defect detection
	2007
	$85,000
	USD

	164
	National Science Foundation
	REU
	THz wave photonics
	2007
	$6,000
	USD

	165
	Optoelectronics Industry Development Association [OIDA]
	
	Chirped mirrors of a pre-chirp generator for remote terahertz wave generation in laser induced air plasma,
	2007
	$10,000
	USD

	166


	Optoelectronics Industry Development Association [OIDA]
	
	High speed, high voltage modulator for THz generation
	2007
	$10,000
	USD

	167
	Idaho National Lab
	
	Stand-Off Detection
	2007-2008
	$124,000
	USD

	168
	Army Night Vision Lab
	
	Portable THz detector
	2007-2010
	$250,000
	USD

	169
	Zomega Terahertz Corporation
	
	Compact THz-ABCD Spectrometer
	2008
	$30,000
	USD

	170
	Navy 
	
	Handheld THz explosive detector Phase I
	2008-2009
	$740,000
	USD

	171
	PTAP
	
	Phase and Polarization Controller for Remote Intense Terahertz Wave Generation in Laser-Induced Air Plasma
	2008
	$15,000
	USD

	172
	PTAP
	
	High Speed THz Balanced Detector
	2008
	$10,000
	USD

	173
	National Science Foundation
	REU
	THz Wave Photonics
	2008
	$6,000
	USD

	174
	ARO
	
	THz wave emission apertures 
	2008-2010
	$50,000
	USD

	175
	Zomega Terahertz Corporation
	
	Inspection of Defects in Fiberglass Tanks and Corrosion Evaluation in Under-Insulation Metal Piping with Terahertz Wave Imaging
	2008-2009
	$30,000
	USD

	176
	National Science Foundation
	I/UCRC
	Collaborative Research: THz Application Center Planning Grant
	2008-2009
	$10,000
	USD

	177
	Northeastern University
	
	NATO Task Group SET-124 Terahertz Wave Technology for Standoff Detection of Explosives and other Military and Defense Applications
	2008-2009
	$12,000
	USD

	178
	Northeastern University
	
	Awareness of Localization of Explosive-Related Threats (ALERT)
	2008-2012
	$1.2M
	USD

	179
	Northeastern University
	
	Report Assessment of THz Wave Technology
	2009
	$50,000
	USD

	180
	DTRA
	
	Fundamental study of THz air photonics
	2009-2011
	$450,000
	USD

	181
	ONR
	DURIP
	Amplified laser for THz science
	2009-2010
	$300,000
	USD

	181
	Idaho National Lab
	
	THz interferometer 
	2009
	$4,500
	USD

	182
	Navy
	
	Handheld THz explosive detector Phase II
	2009-2010
	$1.45M
	USD

	183
	ConnectionOne
	NSF I/UCRC
	research
	2009-2010
	$100,000
	USD

	184
	Zomega THz Corp
	SBIR/STTR
	Research
	2009-2010
	$500,000
	USD


Additional Corporate Support

· Newport Company agreed to support Rensselaer Polytechnic Institute Newport Award of Excellence (both the Center for THz Research and the Physics Department), starting in May, 2004.

· Coherent Laser Company agreed to support Rensselaer Polytechnic Institute Coherent Award to the Center for THz Research, starting in May, 2004.

· Equipment Donations
Value
· Coherent Laser, Inc. (1992)
$69,000

· Molecular Optoelectronics Co. (1993)
$18,000

· Newport/Klinger Co. (1993, 1992)
$13,775

· GE-RDC (1993)
$7,000

· Thorlabs Inc. (1993)
$3,545

· IBM (1994)
$20,000

· Raytheon (1995)
$88,000

· Institute of Physics, CAS (1995)
$5,000

Advising

	Year
	Undergraduate students
	Graduate students
	Postdoctoral and research associates

	1992
	 
	2
	4

	1993
	4
	3
	3

	1994
	7
	5
	2

	1995
	5
	5
	2

	1996
	5
	7
	2

	1997
	4
	7
	3

	1998
	2
	9
	2

	1999
	 
	8
	5

	2000
	14
	9
	4

	2001
	3
	11
	3

	2002
	5
	12
	3

	2003
	3
	11
	2

	2004
	4
	13
	3

	2005
	13
	11
	6

	2006

2007

2008
	13

15

14
	12

13

12
	8

10

7


Doctoral Theses Supervised

1. Ms. Y.H. Jin, Ph.D. 1994; Thesis topic: THz Optical Rectification. 

2. Mr. Xinfa Ma, Ph.D. 1995 (Co-supervised with Prof. T.M. Lu); Thesis topics: Study on Teflon AF Dielectric films ad AF-DANS EO Films.

3. Mr. Greg Wagoner, Ph.D. 1997; Thesis topic: Electro-optic Detector for Femtosecond Electrical Pulses. 

4. Mr. Qi Wu, Ph.D. 1997; Thesis topic: Nonlinear FIR Spectroscopy. 

5. Ms. Jennifer Riordan, Ph.D. 1998; Thesis topic: Ultrafast Magneto-Optic Sampling.

6. Mr. Ming Li, Ph.D. 2000; Thesis topic: Optoelectronic Measurement of Dielectrics.

7. Mr. Pengyu Han, Ph.D. 2000; Thesis topic: Femtosecond Mid-IR Spectroscopy.

8. Mr. F.G. Sun, Ph.D. 2001; Thesis topic: Saturation Properties of Terahertz Optical Rectification.

9. Mr. Qin Chen, Ph.D. 2001; Thesis topic: THz Imaging and Its Applications.
10. Mr. Kwang-Su Lee, Ph.D. 2002; Thesis topic: THz Differential Time-Domain Spectroscopy and Its Applications.
11. Mr. Shaohong Wang, Ph.D. 2003; Thesis topic: Three dimensional Terahertz Imaging.
12. Ms. Fatemah M. Al-Douseri, Ph.D. 2005; Thesis topic: Applications of T-Ray Spectroscopy in the Petroleum Field.
13. Mr. Kai Liu, Ph.D. 2005; Thesis topic: Study of Pulsed THz Wave Emission and Detection from III-V and II-VI Materials.
14. Mr. Haibo Liu, Ph.D. 2006: Thesis topic: THz Spectroscopy for Chemical and Biological Applications.
15. Ms. Hui Zhong, Ph.D. 2006 : Thesis topic: THz wave reflective Sensing Imaging 
16. Mr. Tao Yuan, Ph.D. 2006; Thesis topic: THz wave emission microscope.
17. Mr. Xie Xu, Ph.D. 2007;  Thesis topic: THz Wave Air Photonics 
18. Mr. Brian Schulkin, Ph.D. awarded in 2008; Thesis topic: Development of miniature THz time-domain spectrometry.
19. Mr. N. Karpowicz, Ph.D. awarded in 2009; Thesis topic: Physics and Utilization of Terahertz Gas Photonics.
20. Mr. Jian Chen, Ph.D. awarded in 2009; Thesis topic: Terahertz Nonlinear Optics and Spectroscopy.
21. Mr. Jingle Liu, Ph.D. candidate*.
22. Ms. Xiaofei Lu, Ph.D. candidate*.

23. Ms. I-Chen Ho, Ph.D. candidate*.

24. Ms. Gurpreet Kaur, Ph.D. candidate*.

25. Ms. Yuting Chen, Ph.D. candidate*.

26. Mr. Benjamin Clough, Ph.D. candidate*.

27. Mr. David Brigada, Ph.D. candidate*.

* passed Ph.D. qualify test and candidacy test*.

Postdoctoral and Research Associates Supervised

1. D.F. Liu, Institute of Fine Machine and Optics, Xian, Chinese Academy of Sciences, China, 03/94-11/94.

2. Ming Li, National Natural Science Foundation of China, China, 06/94-02/95.

3. F.G. Sun, Chengsha Institute of Science and Technology, China, 08/94-12/95.

4. L.Z. Zhao, Shanghai University, China, 08/95- 02/1996.

5. Li Wang, Institute of Physics, Chinese Academy of Sciences, China, 03/94 -  09/95

6. Z.G. Lu, Institute of Semiconductor Electronics, Aachen, Germany, 9/95 –10/97.

7. Dr. Z.P. Jiang, Germany, 7/97-3/00.

8. Dr. G.C. Cho, Germany, 3/98-8/99.

9. Dr. M. Tani, Japan, 00-01

10. Dr. X.G. Huang, University of Miami, 1/98-3/00.

11. Dr. Y.C. Chen, Institute of Physics, Chinese Academy of Sciences, 5/00-07/02.

12. Dr. J. Qin, Zhongshang University, 08/00-05/01.

13. Dr. J.Z. Xu, Institute of Physics, Chinese Academy of Sciences, 9/00-08/06.

14. Dr. A. Menikh, Terahertz Research Associate, 10/01 – 10/02

15. Dr. Jin Choi, M.D. Korea, 08/05– 12/07
16. Prof. Federic Anil, France, 01/06 – 09/06

17. Dr. Wei Liang, University of Rochester, 03/06 – 08/07
18. Dr. Abul Azad, Okalahoma State University, 06/06 – 12/06

19. Dr. Yuguang Zhao, Okalahoma State University, 01/07 – 03/08
20. Dr. Yunqing Chen, Wadsworth Research Center, 08/03-present

21. Dr. Albert Redo, University of Barcelona, Spain, 10/04 – present

22. Dr. Jingmin Dai, University of Rochester, 9/05– present

23. Dr. Pengyu Han, Rensselaer Polytechnic Institute, 04/07-present

24. Dr. Hongkyu Park, Pohang University of Science and Technology, 05/08-

25. Dr. Etienne Gagnon, JILA, 06/08-
26. Ms. Sunny Yin, University of Adelaide, Australia 04/08-
Courses Taught

	Semester
	Course
	Student
	Evaluation

	1989 Summer
	Laser and Optoelectronics (Columbia Univ.)
	 
	NA

	1990 Summer
	Laser and Optoelectronics (Columbia Univ.)
	 
	NA

	1992 Spring
	78.260 – Physics II Rec. (2 sects)
	38/51
	3.58/4.0

	1992 Fall
	78.237 – Research Participation
	20/26
	3.47/4.0

	1992 Fall
	78.260 -  Physics II Rec. (2 sects)
	35/54
	3.77/4.0

	1993 Spring
	78–472 - Solid State Physics 
	15/16
	3.60/4.0

	1993 Fall
	78–260 - Physics II Rec. (2 sects)
	43/58
	3.58/4.0

	1993 Fall
	78–237 - Research Participation
	 
	NA

	1994 Spring
	78–472 - Solid State Physics
	10-Oct
	3.60/4.0

	1994 Fall
	78–463 - Optics II
	13-Dec
	3.33/4.0

	1994 Fall
	78–237 - Research Participation
	 
	NA

	1995 Spring
	78–263 - Optics I
	13/13
	3.62/4.0

	1995 Fall
	78–463 - Optics II
	6-Jun
	3.50/4.0

	1995 Fall
	78–237 - Research Participation
	 
	NA

	1996 Spring
	78–263 - Optics I
	24/24
	3.53/4.0

	1996 Fall
	78–671 - Theory of Solids I
	4-Apr
	3.25/4.0

	1996 Fall
	78–463 - Optics II (with three other faculty)
	 
	NA

	1997 Spring
	78–672 - Theory of Solids II
	4
	NA

	1997 Fall
	Theory of Solids I
	3
	3.89/4.0

	1998 Fall
	Research Participation
	3
	NA

	1998 Spring
	Sabbatical leave
	 
	NA

	1998 Fall
	Theory of Solids I
	3
	NA

	2000 Fall
	Research Participation
	3
	NA

	2000 Fall
	A Passion for Physics
	27
	NA

	2001 Spring
	Theory of Solids II
	NA
	NA

	2001 Fall
	Theory of Solids I
	8
	 

	2001 Fall
	A Passion for Physics 
	27
	NA

	2002 Spring
	Physics II
	45/39
	4.4/5.0

	2002 Fall
	Theory of Solids I
	1
	NA

	2002 Fall
	A Passion for Physics
	24
	4.0/5.0

	2003 Spring
	Physics I
	39
	 

	2003 Fall
	Theory of Solids I
	2
	 

	2003 Fall
	A Passion for Physics
	42
	 

	2005 Fall
	Theory of Solids I
	10
	

	2006 Spring
	THz Science and Technology
	15
	

	2006 Fall
	Physics I
	44
	3.8/5.0

	2007 Spring

2007 Fall

2008 Spring

2008 Fall

2009 Spring
	Physics I

Theory of Solids I

THz Science and Technology

Sabbatical leave

Physics I
	48

7

17

48
	4.5/5.0

4.1/5.0




Course and Curriculum Development

During the last few years, I have made changes in three undergraduate courses, Solid State Physics, Optics I and Optics II. The major changes in the courses include: [1] studio and interactive teaching [2] more hands-on experiments.

I have introduced the studio teaching style in Optics I and Optics II and I used computers to assist in the experiments and lectures. I have written computer software for the courses, and the entire lectures were given in a computer-optics room, which was equipped with several computers and three optical tables. It holds 7 groups (14 students) for both lectures and experiments. I also have used my two laboratory rooms for hands-on experiments. Based on the positive evaluation, I am expanding this program to a larger scale. In order to offer an institute-wide course, I plan to add 12 more computers and 4 more optical tables for our rapidly expanding program. My short-term goal for this program is to improve the teaching room and to offer both computer-based lectures and hands-on experiments to 20 groups (40 students). I have been awarded a NSF-CAREER grant for undergraduate education.

I have emphasized student-faculty interaction in undergraduate courses. Specifically, I have adopted and modified the method of interactive teaching, which was recently developed by Prof. Mazur at Harvard University. During my lectures, I did not recite the material covered in the textbook, but rather, I initially provided an introduction and discussion of the key paradigms and concepts, then assisted the students as they worked in groups to discover the rest. I moved some problems, initially designated as homework assignments, into the class for group discussion, and used class performance to partially determine a student's final grade in the course. 

I have found that the interactive teaching method has improved student motivation by allowing them to focus on the essential concepts while developing their understanding through classroom discussion. To accommodate the individual abilities of students at different educational levels, I have offered optional lectures for both advanced students and for those who require extra tutorial attention. To integrate exposure to actual research activities with the material I was introducing to them in the classroom, I arranged for three laboratory excursions during my 1993-94 Solid State Physics course. The undergraduates visited Rensselaer's 5,700 ft2 Class-100 clean room and six advanced solid-state physics laboratories. I hoped that the combination of my lecture methodology and laboratory visits would make the course more attractive to undergraduates, and I was pleased to discover that the majority of comments made by the students were very positive. I am led to believe that interactive teaching is a very positive way to improve student learning and motivation. 

One of the most important changes to my undergraduate courses was the increase of the weight of the laboratory experiments. In my three undergraduate courses, 40%-50% of the course was laboratory work, and I used a laboratory test to replace the midterm written test in optics courses. Some lectures I gave were mixed with experimental demonstrations. The responses to laboratory experiments in the courses by both physics and non-physics students were very positive.

I have established an exchange program for both graduate and undergraduate students with the Institute of Physics, Chinese Academy of Sciences. This program is supported by the NSF (US) and NNSF (China). In last four years, I sent 13 students (both graduates and undergraduates) to Beijing and Tyoko for several research projects.

In the spring of 1996, our pilot program in 1995 was selected as an international exchange program model by the International Division of the United States National Science Foundation, and we were awarded $100,000. A private Chinese company, 505 International Company, donated $250,000 for our exchange program. We have since sent 7 students to China, and we will send 16 more students (both graduates and undergraduates) and 10 U.S. scientists to China for international collaborations in the next four years. The first U.S. scientist partly supported by this program is Prof. Ivar Giaever (Noble Laureate). He has visited China and has given several talks in 1995.

In the spring of 2006, I introduced a new course “THz Science and Technology” (CRN-55797, PHYS-4962-01), This course will provide the fundamentals of THz science and technology. We will cover the basic concepts of generation, detection, propagation, and applications of the T-rays. The free-space T-ray optoelectronic system provides diffraction-limited spatial resolution, femtosecond temporal resolution, DC-THz spectral bandwidth and mV/cm field sensitivity. 

In 2008, I modified the course of THz Science and Technology. This is an introductory course for students and researchers who are interested in mid-infrared and far-infrared pulsed THz radiation. The course will provide the fundamentals of THz science and technology. We will cover the basic concepts of generation, detection, propagation, and applications of T-rays. This course has a good balance between lecture and hands-on lab.

Since 1992, I received more than 19 NSF undergraduate educational grants (17 x $10,000 and 2X$6,000) for the research experience for undergraduates. I also received one NSF international grant ($100,000) to support the student training in Asia.
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