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    Elliott Brown is a Professor of Physics and Electrical Engineering at Wright State University.  Previously he was Professor of Electrical and Computer Engineering at the University of California, Santa Barbara and Los Angeles campuses.  A hallmark of Dr. Brown’s career has been the transition of novel materials and devices into useful instruments and systems.  This includes THz photomixing sweep oscillators, photomixing and time-domain spectrometers, and new pulsed THz imaging systems. These have enabled several new applications such as identification of absorption signatures in bio- and organic materials (e.g., opioids), and the transmission and reflection from human tissue. Dr. Brown’s group also works on RF and biomedical sensor systems achieved by multifunctional integration or by the integration of RF components with devices from other physical domains.  His current biomedical research addresses the use of THz radiation to image the cornea, burns, cancers and other lesions in human skin using a novel impulse radar developed originally with the UCLA School of Medicine and more recently Aalto University in Finland. 

Before joining UCLA Prof. Brown was a Program Manager at DARPA (Electronics Technology Office) in Arlington, VA where he helped create and execute programs in advanced RF technology (MAFET Thrust 3), high-power solid-state electronics (Megawatt), highly-controlled infrared dielectric emissivity (HIDE), and advanced ultrasonic imaging technology (Sonoelectronics).  Prior to DARPA Dr. Brown was an Assistant Group Leader and Staff Researcher at MIT Lincoln Laboratory in Lexington, MA.  While at Lincoln Lab he conducted original research and development in advanced electromagnetics, ultrafast electronics and optoelectronics, solid-state device physics, and high-frequency receiver technology.  Among his key inventions and discoveries were the photonic-crystal planar antenna, the low-temperature-grown-GaAs THz photomixer, the resonant-tunneling-diode relaxation oscillator, normal-incidence absorption in semiconductor quantum wells, and shot-noise suppression and quantum-transport inductance in resonant-tunneling devices.  Each of these has been unique in terms of device performance or scientific contribution.  For example, the photonic-crystal planar antenna was the first RF application that utilized the three-dimensional nature of the photonic stop bands, and has helped point a new direction in monolithic integrated circuits whereby the semiconductor substrate can be fabricated to improve rather than degrade the performance of passive RF components. 

Dr. Brown received his Ph.D. and Master’s degrees in Applied Physics in 1985 and 1981, respectively, from the California Institute of Technology where he conducted research on mm-wave-to-THz mixers made from semiconductor hot-electron bolometers under magnetic quantization.  He received his B.S. degree in Physics from UCLA in 1979.  During the period of 1977 to 1981, he received Fellowships at the Hughes Aircraft Company where he worked on key components in mm-wave radiometers and high-speed (> 1Gb/s) laser communications systems for the Space and Communications Group, El Segundo, CA.
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     C_V_Brown_2020.pdf 689.62 KB  



  
  
    
  
    
  
    Education History  


  
    1985                Ph.D. in Applied Physics, California Institute of Technology (Caltech)

                        Thesis research supervised by Professor Thomas G. Phillips

1981                M.S. in Applied Physics, Caltech

1979                B.S. in Physics, University of California, Los Angeles (UCLA)

  

  



  
  
    
  
    
  
    Teaching  


  
    Dr.  Brown has taught courses in solid-state engineering and physics, sensor physics, THz science and technology, electromagnetic fields and waves, antenna engineering, RF sensors and engineering principles of ultrasound

  

  



  
  
    
  
    
  
    Research Statement  


  
    Dr. Brown's primary area of research is THz technology and science, including new THz photoconductive materials and devices for 1550-nm pump lasers, ultra-efficient 1550-nm photoconductive switches, quantum-optical (superradiant) emitters, and new passive components based on surface-structured plasmonics. He discovered the superradiant emitters in dense arrays of ErAs quantum dots embedded in GaAs, which display a wealth of interesting materials science and electron transport effects as well, including an insulator-to-metal phase transition.

His second area of research is quantum transport devices, especially n-type resonant-tunneling diodes (RTDs) which have been an area of expertise since his postdoctoral research in the 1980s.  The initial focus was on demonstrating RTDs as room-temperature THz oscillators, which led to a demonstration up to 712 GHz in 1990 – a record high frequency which has only been been eclipsed in the past 10 years.  More recently his focus has shifted to the development of RTDs in alternative material systems, such as GaN/AlN, for which his team demonstrated the first room-temperature, reproducible operation in 2016.  Besides fast oscillation and switching, they also discovered strong band-edge electroluminescence from both GaN/AlN and In0.53Ga0.47As/AlAs RTDs, and have associated the emission with hole generation created by interband tunneling.  Hence, they have proven that RTDs can exhibit two types of tunneling simultaneously – resonant-intraband and non-resonant interband tunneling, which together produce a useful room-temperature light emission

  

  



  
  
    
  
    
  
    Service  


  
    Dr. Brown  has served on numerous committees, mostly at the graduate level, such as the Physics Graduate Admissions Committee.  He has also served on the Ph.D. in Engineering Committee, and the Interdisciplinary Applied Science and Mathematics (IASM) Committee.

  

  



  
  
    
  
    
  
    Students Advised  


  
    A. Mingardi, M.S. in Electrical Engineering, University of Parma, Parma, Italy, “Non-contact antenna-free probes for characterization of THz integrated-devices and components,” July 2015.

P. Kumar Daram, M.S. in Electrical Engineering, Thesis Title: “Non-Contact, Antenna-Free Probes for Characterization of THz Integrated Devices and Components,” August 2014. 

John Cetnar, Ph.D. in Engineering, Wright State University, Dissertation Title: “Full Wave Electromagnetic Simulations of Terahertz Wire Grid Polarizers and Infrared Plasmonic Wire Gratings,” May 2014.

John Middendorf, Ph.D. in Engineering, Wright State University, Dissertation Title: “Novel Devices and Components for THz Systems,” May 2014.

Masoud Zarepour, M.S. in Mechanical Engineering, Wright State University, M.S. Thesis: “Bull’s-Eye Structure with a Sub-Wavelength Circular Aperture,” June 2013.

Mads Larsen, M.S. in Electrical Engineering, Wright State University, M.S. Thesis: “Non-Contact Probes for Characterization of THz Devices and Components,” May 2013.

Jack Owsley, M.S. in Electrical Engineering, Wright State University, M.S. Thesis: “Characterization of Doped GaN Substrates,” December 2012.

Carla Boggs, M.S. in Electrical Engineering, Wright State University, M.S. Thesis: “Characterization of Room Temperature THz Direct Detectors,” Sept. 2011.

 

David Bennett, Ph.D. in Electrical Engineering, University of California, Los Angeles, Ph.D. Dissertation: “Hydration Sensing in Biological Tissues with the Terahertz-Band,” July 2011.

Mingzhi Lu, MS in Electrical and Computer Engineering, University of California, Santa Barbara, M.S. Thesis:

Chaitanya Kshirsagar ,  M.S. In Electrical and Computer Engineering, University of California, Santa Barbara, M.S. Thesis: “Graphene : Electronic Transport Properties and AC Conductivity”, Sept. 2009. 

Zachary Taylor, Ph.D. and M.S. in Electrical and Computer Engineering, University of California, Santa Barbara, Ph.D. Dissertation: “Active THz imaging for Medical Applications”, June 2009.

Adam Young, Ph.D and M.S. in Electrical  and Computer Engineering, University of California, Santa Barbara, Ph.D. Dissertation: "ErAs:InAlGaAs Schottky Diodes for Millimeter- and Submillimeter-Wave Detectors", December 2008.

Jon E. Bjarnason, Ph.D. in Electrical and Computer Engineering, University of California, Santa Barbara Ph.D. Dissertation: "An ErAs:GaAs photomixer and its application to mm-wave and THz spectroscopy", 2007.

Tyler Barton, M.S. in Electrical and Computer Engineering, University of California, Santa Barbara, Masters Thesis: "Semimetal-Semiconductor ErAs on InAlGaAs Schottky Diodes for use in X-band to L-band Double-Balanced Zero-Biased Diode Mixers", 2007.

Micah P. Hanson, Ph.D. in Materials, University of California, Santa Barbara Ph.D. Dissertation: “Erbium-V Semimetal and III-V Semiconductor Composite Materials,” 2007.

George N. Saddik, M.S. in Electrical Engineering, University of California, Los Angeles, Masters Thesis:  "Ultrawideband Multifuctional Communication and Radar System", 2006. 

T. L. Joanna Chan Wilkinson, M.S. in Electrical Engineering, University of Calfornia, Santa Barbara, Masters Thesis: "THz photoconductive and photovoltaic devices with 1.55-micron excitation and the application of photomixing to THz spectroscopy of biomaterials", 2006. 

Thomas J. Picar, M.S. in Electrical Engineering, University of California, Los Angeles, Masters Thesis: “Local Thermal Management of a RF Power Amplifier for Space-Based Inflatable Phased Array Antennas", 2006.

Robert M. Bilotta, Jr., M.S. in Electrical Engineering, University of California, Los Angeles, Master’s Thesis: “Spiral antennas and Antenna Arrays for THz Frequencies”, June 2005.

Martin O. Culjat, Ph.D., M.S. in Biomedical Engineering, University of California, Los Angeles, Ph.D. Dissertation:  “Development of an Ultrasound Imaging System for the Detection of Subsurface Fractures and Caries in Human Teeth”, June 2005.

Rahul S. Singh, Ph.D. in Electrical Engineering, University of California, Los Angeles, Ph.D. Dissertation:  “The Design, Fabrication, and Characterization of Ultrasonic Crack Detection System for Human Teeth,” June 2005.

Shalabh Gupta, M.S. in Electrical Engineering, University of California, Los Angeles, Masters Thesis: “Noise Correlation Radar based on Retrodirective Antennas”, 2005.

Jon E. Bjarnason, M.S in Electrical Engineering, University of California, Los Angeles. Masters Thesis: "Terahertz Photomixing Spectrometer Technology", 2004.

Alan W. M. Lee, M.S. in Electrical Engineering, University of California, Los Angeles, Masters Thesis: “Electromagnetic Simulation and Measurement of a Terahertz Antenna and Lens System”, 2004.

Mark S. Roberton, M.S. in Electrical Engineering, University of California, Los Angeles, Masters Thesis:  “Multifunctional Adaptive Radio Radar and Sensors”, 2003.

Michael Sukhotin, M.S. in Electrical Engineering, University of California, Los Angeles, Masters Thesis:  “Photomixing at 1.55 micrometers at Ultrafast Characterization of ErAs:InGaAs”, 2003.

Vincent Pouyet, M.S. in Electrical Engineering, University of California, Los Angeles, Masters Thesis: “Shot Noise Reduction Effect in Multiple Quantum Well Resonant Tunneling Diodes”, 2002.

Song K. Kagan, M.S. in Electrical Engineering, University of California, Los Angeles, Masters Thesis: “System perspective of the reconfigurable aperture antenna”, 2002.

Khon T. Lien, M.S. in Electrical Engineering, University of California, Los Angeles, Masters Thesis: “Local Thermal Management of Space-based Inflatable RF Antenna”, 2001.

Der-Chyang John Yeh, M.S. in Electrical Engineering, University of California, Los Angeles, Masters Thesis: “A New Design for Increased THz Power from LTG GaAs photomixers”, 1999.

  

  



  
  
    
  
    
  
    Publications  


  
    Book Chapters

[24] “Photoconductive THz Sources Driven at 1550 nm,” E.R. Brown, G. Carpintero del Barrio, A. Rivera, D. Segovia-Vargas, B. Globisch, and A. Steiger, in  Fundamentals of Terahertz Devices and Applications, ed. by D. Pavlidis (John Wiley and Sons, Ltd., London, 2020). (pending)

[23] “Fabrication and Characterization of GaN/AlN Resonant Tunneling Diodes” W-D. Zhang , T. A. Growden , E. R. Brown, P. R. Berger, D. F. Storm , and D. J. Meyer, Chap. 9 in High Frequency GaN Electronic Devices, ed by P. Fay, D. Jena, and P. Maki (Springer Nature, Switzerland, 2019).

[22] “The Critical Effect of Hydration on the THz Signatures of Biomolecules and Bioparticles” E.R. Brown and W-D. Zhang, in THz Diagnostics of CBRN Effects and Detection of Explosives and CBRN, (NATO Science for Peace and Security Series B: Physics and Biophysics), ed. by M.F. Pereira (Springer, New York, 2017).

[21] “Principles of THz Detection,” E.R. Brown and D. Segovia, Chapter 5 in Semiconductor Terahertz Technology: Devices and Systems for Room Temperature Operation, ed. by G. Carpintero, L.E. Garcia Munoz, H.H. Hartnagel, and S. Preu (John Wiley & Sons, Ltd., Chichester, PO19 8SQ, England), published Online 23 July 2015.

[20] “Principles of THz Generation,” S. Preu, G.H. Döhler, S. Malzer, A.Stöhr, T.Göbel, E. R. Brown, M. Feiginov, and R. Gonzalo, Chap. 2 in Semiconductor Terahertz Technology: Devices and Systems for Room Temperature Operation, ed. by G. Carpintero, L.E. Garcia Munoz, H.H. Hartnagel, and S. Preu (John Wiley & Sons, Ltd., Chichester, PO19 8SQ, England), published Online 23 July 2015.

[19] “High-Resolution THz Spectroscopy of Biomolecules and Bioparticles: Concentration Methods”, E. R. Brown,W. Zhang, L.K. Viveros, E.A. Mendoza, Y. Kuznetsova,  S.R.J. Brueck, K.P Burris, R.J. Millwood, & C.N. Stewart, Chapter 2  in Detection of Explosives and CBRN using THz, (NATO Science for Peace and Security Series B: Physics and Biophysics), ed. by M.F. Pereira (Springer, New York, 2014).

[18] “High Resolution THz Spectroscopy to Measure Strong THz Absorption Signatures of si-RNA in Solution,” E. R. Brown, E.A. Mendoza, Y. Kuznetsova, A. Neumann, and S.R.J. Brueck, Chap. 3 in THz and Mid-IR Radiation: Generation, Detection and Applications (NATO Science for Peace and Security Series B: Physics and Biophysics), ed. by M.F. Pereira and O. Shulika [Springer, New York, 2011].

[17] “Multifunctional Adaptive Microwave Circuits and Systems,” E.R. Brown, R.S. Singh, G.N. Saddik, and A.C. Cotler, in Multifunctional Adaptive Microwave Circuits and Systems, ed. by M. Steer and W. Devereux Palmer (Scitech Publishing, Inc., Raleigh, NC, 2008).

[16] “An Optically Triggered I-RTD Hybrid THz Oscillator Design,” D. Woolard, W. Zhang, E. Brown, B. Gelmont, and R. Trew, in Terahertz Science and Technology for Military and Security Applications, selected topics in Electronics and Systems, vol. 46, ed. by D.L. Woolard, J.O. Jensen, R. J. Hwu, and M.S. Shur,  pp.147-161 (World Scientific, Singapore, 2007). 

[15] “Millimeter and Sub-Millimeter Wave Performance of an ErAs:InAlGaAs Schottky Diode Coupled to a Single-Turn Square Spiral,” E.R. Brown, A.C. Young, J.E. Bjarnason, J.D. Zimmerman, and A.C. Gossard, in Terahertz Science and Technology for Military and Security Applications, selected topics in Electronics and Systems, vol. 46, ed. by D.L. Woolard, J.O. Jensen, R. J. Hwu, and M.S. Shur,  pp.191-202 (World Scientific, Singapore, 2007).

 [14] “Fundamentals of Terrestrial Millimeter-Wave and THz Remote Sensing,” E.R. Brown, in Terahertz Sensing Technology, Vol. 2: Emerging Scientific Applications and Novel Device Concepts, ed. by D.L. Woolard , W. R Loerop, and M.S. Shur (World Scientific, Singapore, 2004).

 [13] “Terahertz Generation by Photomixing in Ultrafast Photoconductors,” E.R. Brown, in Terahertz Sensing Technology, Vol. 1: Electronic Devices and Advanced Systems Technology, ed. by D.L. Woolard , W. R Loerop, and M.S. Shur (World Scientific, Singapore, 2003), pp. 147-195, https://doi.org/10.1142/9789812796820_0005

[12] "III-V quantum-well structures for high-speed electronics," E. R. Brown and K. A. McIntosh, in Physics of Thin Films vol. 23, ed. by M. Francombe, (Academic, San Diego 1997), pp. 173-216.

[11] “MAFET Thrust 3: A Revolutionary Program for Solid-State Microwave and Millimeter-Wave Power,” E. R. Brown, in Directions for the Next Generation of MMIC Devices and Systems, ed. by N. Das and H. Bertoni (Plenum, New York, 1997). pp. 19-30.

[10] "Microwave and millimeter-wave applications of photonic crystals," E. R. Brown, O. B. McMahon, C. D. Parker, K. Agi, and K. J. Malloy, in Photonic Crystal Materials, ed. by C. Soukoulis, NATO ASI Series, (Kluwer, Dordrect, 1996).

[9] "An ultrawideband photonic crystal," K. Agi, E. R. Brown, C. Dill III, O. B. McMahon, and K. J. Malloy, in Ultra-Wideband Short-Pulse Electromagnetics 2, ed. by H. L. Bertoni, L. Carin, and L. B. Felsen (Plenum, New York, 1995), p. 341-351.

[8] "Multiple-quantum-well infrared detectors exhibiting normal-incidence response," E. R. Brown, S. J. Eglash, and K. A. McIntosh, in III-V Semiconductor Quantum Wells and Superlattices for Long Wavelength Infrared Detectors, ed. by M. Razeghi, (Gordon Breach, New York, 1995).

 [7] “Applications and characterization of a new face-centered-cubic photonic crystal,” K. Agi, E.R. Brown, C.D. Dill, K.A. McIntosh, O.B. McMahon, K.M. Molvar, and K.J. Malloy, in Guided Wave Optoelectronics, Device Characterization, Analysis, and Design, ed. by T. Tamir, G. Griffel, and H.L. Bertoni (Springer, New York, 1995) p. 485-495.

[6] "CO2-laser heterodyne detection with GaAs/AlGaAs MQW structures,"  E. R. Brown, K. A. McIntosh, K. B. Nichols, F. W. Smith, and M. J. Manfra, in Quantum Well Intersubband Devices,  ed. by H. C. Liu, B. F. Levine, and J. Y. Andersson, NATO ARW Series, (Kluwer, Dordrecht, 1994), pp. 207-220.

[5] "High-speed resonant-tunneling diodes,"  E. R. Brown, in Heterostructure and Quantum Devices, ed. by N. G. Einspruch and W. R. Frensley, (Academic, Orlando, 1994), pp. 306-347.

[4] "Resonant tunneling in high-speed double-barrier diodes," E. R. Brown, in Hot Carriers in Semiconductor Nanostructures, ed. by J. Shah, (Academic, Boston, 1992), pp. 469-498.

[3] "High-frequency applications of resonant-tunneling diodes," T. C. L. G. Sollner, E. R. Brown, C. D. Parker, and W. D. Goodhue, in Electronic Properties of Multilayers and Low-Dimensional Semiconductor Structures,  ed. by J.M. Chamberlain, L. Eaves, and J.C. Portal, NATO ASI Series B, vol. 231 (Plenum, New York, 1989), pp. 283-296.

[2] "Microwave and millimeter-wave resonant-tunneling devices," T. C. L. G. Sollner, E. R. Brown, and H. Q. Le, in Physics of Quantum Electron Devices, ed. by Federico Capasso, (Springer, New York, 1990), pp. 147-178.

[1] "Microwave and millimeter-wave resonant-tunneling diodes," T.C.L.G. Sollner, E.R. Brown and W.D. Goodhue, in Picosecond Electronics and Optoelectronics II, ed. by F.J. Leonberger et al., Springer Series in Electronics and Photonics, vol. 24 (Springer-Verlag, New York, 1987), p. 102.

Peer-Reviewed Journal Articles

[184] Exploration of spatiotemporal significance in in vivo THz images of cutaneous burn wounds,” P. Tewari, J. Garritano, N. Bajwa, S. Sung. H. Huang, D. Wang, W. Grundfest, D.B. Ennis, D. Ruan, E.R. Brown, E. Dutson, M.C. Fishbein, and Z.D. Taylor, in review

[183] “Sensitivity and noise in THz electro-optic upconversion radiometers,” G. Santamaria-Botello, Z. Popovic, K.A. Abdalmalak, D. Segovia-Vargas, E.R. Brown, and L.E. Garcia-Munoz, Nature Scientific Reports Vol. 10, Article 9403 (2020).

[182] “Effects of growth temperature on electrical properties of GaN/AlN based resonant tunneling diodes with peak current density up to 1.01 MA/cm2,” E. M. Cornuelle, T. A. Growden, D.F. Storm, E.R. Brown, W-D. Zhang, B.P. Downey, V. Gokhale, L.B. Ruppalt, J.G. Champlain, P. Peri, M.R. McCartney, D.J. Smith D.J. Meyer, and P.R. Berger, AIP Advances, Vol.10, Issue 5 (2020).  DOI:10.1063/5.0005062 

[181] "Dependence of growth temperature on the electrical properties and microstructure of MBE-grown AlN/GaN resonant tunneling diodes on sapphire," D.F. Storm, T.A. Growden, E.M. Cornuelle, P.R. Peri, T. Osadchy, J.W. Daulton, W-D. Zhang, D.S. Katzer, M.T. Hardy, R. Molnar, E.R. Brown, P.R. Berger, D.J. Smith, and D.J. Meyer, J. Vacuum Sci. and Tech B (Vol.38, Issue 3) 13 May 2020.

[180] "Superior Growth, Yield, Repeatability, and Switching Performance in GaN-based Resonant Tunneling Diodes" T. A. Growden, D. F. Storm, E. M. Cornuelle, E. R. Brown, W-D. Zhang, B. P. Downey, J.A. Roussos, N. Cronk, L. B. Ruppalt, J. G. Champlain, P. R. Berger, and D. J. Meyer, Appl. Phys. Lett. Vol.116, Issue 11 (19 March 2020).

[179] "Investigation of Switching Time in GaN/AlN Resonant Tunneling Diodes by Experiments and P-SPICE Models,” W-D. Zhang, T. A. Growden, E. R. Brown, P. R. Berger, D. F. Storm, and D. J. Meyer, IEEE Trans. Electron Dev., date of publication 16 December 2019; DOI: 10.1109/ TED.2019.2955360.

[178] “THz Superradiance from a GaAs: ErAs Quantum Dot Array at Room Temperature,” W-D. Zhang, E. R. Brown, A. Mingardi, R. P. Mirin, N. Jahed, and D. Saeedkia, Applied Sciences, 9(15):3014 · July 2019.

[177] "930 kA/cm2 peak tunneling current density in GaN/AlN resonant tunneling diodes grown on MOCVD GaN-on-sapphire template" T. A. Growden, E. M. Cornuelle, D. F. Storm, W-D. Zhang, E. R. Brown, L. M. Whitaker, J. W. Daulton, R. Molnar, D. J. Meyer, and P. R. Berger, Appl. Phys. Lett. 114, 203503 (2019). 

[176] "Photonic-based Integrated Sources and Antenna Arrays for Broadband Wireless Links in Terahertz Communications,” L.E. Garcia Muñoz, K.A. Abdalmalak, G.A. Santamaria-Botello, A. Rivera, D. Segovia-Vargas, D.  González-Ovejero, P. Castillo-Aranibar, F. Van Dijk, T. Nagatsuma, E.R. Brown, R. Guzman, H. Lamela Rivera, and G. Carpintero, Semicond. Sci. Technol. 34, 054001 (2019).

[175] “Methods for registering and calibrating in vivo terahertz images of cutaneous burn wounds,” P. Tewari, J. Garritano, N. Bajwa, S. Sung. H. Huang, D. Wang, W. Grundfest, D.B. Ennis, D. Ruan, E.R. Brown, E. Dutson, M.C. Fishbein, and Z.D. Taylor, Biomedical Optics Express 10 (1), 322-337 (2019).

[174] “Sensitivity limits of mm-wave photonic radiometers based on efficient electro-optic up-converters,” G. Santamaria-Botello, F. Sedlmeir, Afredo Rueda, K. Atia-Abdalmalak, E.R. Brown, G. Leuchs, S. Preu, D. Segovia-Vargas, D.V. Strekalov, L.E. Garcia Munoz, and H. G. L. Schwefel, Optica 5(10), 1210 (2018).

[173] “High power generation of THz from 1550-nm photoconductive emitters”, A. Mingardi, W-D. Zhang, E. R. Brown, A. D. Feldman, T. E. Harvey, and R. P. Mirin, Optics Express, Vol. 26, Issue 11, pp. 14472-14478 (2018).

[172] “THz Imaging System for in vivo Human Cornea,” S. Sung, S. Selvin, N.  Bajwa, S. Chantra, B. Nowroozi, J. Garritano, J. Goell, A. Li, S.X. Deng, E.R. Brown, W.S. Grundfest, and Z.D. Taylor, IEEE Trans THz Sci. and Tech. 8, p. 27 (2018).

[171] “Terahertz vibrational signature of bacterial spores arising from nanostructure decorated endospore surface,” D. Datta, M. A.  Stroscio, M. Dutta, W-D, Zhang, E.R. Brown, J. Biophotonics, 11 (7), (2018).

[170] “Optical System Design for Noncontact, Normal Incidence, THz Imaging of in vivo Human Cornea,” S. Sung, S. Dabironezare, N. Llombart, S. Selvin, N. Bajwa, S. Chantra, B. Nowroozi, J. Garritano, J. Goell, A. Li, S.X. Deng, E.R. Brown, W.S. Grundfest, and Z.D. Taylor, IEEE Trans THz Sci. and Tech. 8, p. 1 (2018).

[169] "431 kA/cm2 peak tunneling current density in GaN/AlN resonant tunneling diodes,” T. A. Growden, W-D. Zhang, E.R. Brown, D. F. Storm, K. Hansen, P. Fakhimi, D. J. Meyer, and P. R. Berger, Appl. Phys. Lett. 112, 033508 (2018).

[168] “Near-UV Electroluminescence in Unipolar-Doped, Bipolar-Tunneling (UDBT) GaN/AlN Heterostructures,” T. A. Growden, W-D. Zhang, E. R. Brown, D. F. Storm, D. J. Meyer, and P. R. Berger, Nature Light: Science & Applications 7, 17150 (2018).

[167] “Broadband impedance match to 2d materials in the THz domain,” P. H.Q. Pham, W-D. Zhang, N. V. Quach, J. Li, W. Zhou, D. Scarmardo, E. R. Brown, and P. J. Burke, Nature Communications, vol. 8, no. 2233, 20 Dec. 2017.

[166] “Experimental and Theoretical Study of Strong Low-Terahertz Absorption of Thymine       Monohydrate,” W-D. Zhang, A. Bykhovski, J. Deibel, and E.R. Brown, Int. Journal of Infrared,            Millimeter, and Terahertz Waves, Springer, published online 15 July 2017.

[165] “Abrupt dependence of ultrafast extrinsic photoconductivity on Er fraction in GaAs:Er,” E. R. Brown, A. Mingardi, W.-D. Zhang, A. D. Feldman, T. E. Harvey, and R.P. Mirin, Appl. Phys. Lett. 111, 031104 (2017).

[164] "AlN/GaN/AlN resonant tunneling diodes grown by rf-plasma assisted molecular beam epitaxy on freestanding GaN" D.F. Storm, T.A. Growden, W. Zhang, E.R. Brown, N. Nepal, D.S. Katzer, M.T.    Hardy, P.R. Berger, D.J. Meyer, J. Vac. Sci. Tech. B, Vol.35, Issue 2, 2 March 2017.

[163] “High extinction ratio terahertz wire-grid polarizers with connecting bridges on quartz substrates                 J. S. Cetnar, S. Vangala, W-D. Zhang, C. Pfeiffer, E. R. Brown, and J. Guo, Opt. Lett. 42(5), 955-                   958 (2017) 

[162] “A Nonlinear Circuit Simulation of Switching Process in Resonant-Tunneling Diodes,”

W-D. Zhang, E. R. Brown, T. A. Growden , P. R. Berger, and R. Droopad,  IEEE Trans. Electron Devices, Vol. 63, 4993-4997 (2016).

[161] “Highly repeatable room temperature negative differential resistance in AlN/GaN resonant tunneling diodes grown by molecular beam epitaxy,” T. A. Growden, D. F. Storm, W-D. Zhang, E. R. Brown, D. J. Meyer, P. Fakhimi, and P. R. Berger, Appl. Phys. Lett. 109, 083504 (2016).

[160] “Experimental determination of quantum-well lifetime effect on large-signal resonant-tunneling diode switching time,” Tyler A. Growden, E. R. Brown, Weidong Zhang, Ravi Droopad, and Paul R. Berger, Appl. Phys. Lett 107, 153506 (2015).
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