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SCIENTIFIC HIGHLIGHTS

1. Quantum Cascade Lasers: invention, demonstration, development and high-power and chemical sensing applications.
2. Bandstructure Engineering and applications to optoelectronics and electronics including low noise multilayer avalanche photodiodes and solid state photomultipliers; heterojunction bipolar transistors and quantum effect devices such as resonant tunneling transistors and QCLs, which represent the ultimate band-engineering.
3. New semiconductor lasers with engineered near-field and far-field based on plasmonics. Examples are highly collimated QCLs, multi-beam and multiwavelength QCLs; lasers with polarization control; plasmonic laser antennas  

4. Design and measurement of Casmir forces, in particular the first measurement of a repulsive Casimir force and MEMS for high precision measurements of Casimir forces and Casimir-based nanomechanics.
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2010          Berthold Leibinger Zukunft Prize (Future prize)
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King Faisal International Prize for Science
2005        Gold Medal of the President of Italy for meritorious achievement in science

2004

Edison Medal, Institute of Electrical and Electronic Engineers (IEEE)

2004

Arhur Schawlow Prize in Laser Science, American Physical Society 
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Tommasoni & Chisesi Prize for Outstanding Achievements in Physics
2003

Goff Smith Prize and Lecture, University of Michigan
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Materials Research Society Medal

1995
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The New York Academy of Sciences Award 

1991
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1995 -
Member, National Academy of Engineering
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Honorary Member, of the Franklin Institute
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Fellow, American Association for the Advancement of Science
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Fellow, International Society for Optical Engineering (SPIE)
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Fellow, Optical Society of America
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Fellow, Institute of Electrical and Electronic Engineers
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Fellow, American Physical Society

Other Honors
2010         Recognized as a Laser Luminary by SPIE as part of the Laserfest celebrations 

                   for the 50th  anniversary of the first laser
2004

Commendatore of the Italian Republic

2003

Honorary Doctorate in Electrical Engineering, University of Bologna, Italy

2001

Silver Seal of the University of Bari
INVITED TALKS AT CONFERENCES:
Over 300 talks.  
PUBLICATIONS:

Over 450 in peer-reviewed journals, conference proceedings, invited papers, and books.
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M.L. Povinelli, M. Lončar, E.J. Smythe, M. Ibanescu, S.G. Johnson, F. Capasso, and J.D. Joannopoulos.  “Enhancement mechanisms for optical forces in integrated optics.” Proc SPIE 6326: 632609  (2006).
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F. Capasso, R. Colombelli, R. Paiella,  C. Gmachl, A. Tredicucci, D.L. Sivco, A.Y. Cho.  “Far infrared and ultra-high-speed quantum cascade lasers.” Optics & Photonics News 12: 40 (2001).

F. Capasso, C. Gmachl, R. Paiella, A. Tredicucci, A.L. Hutchinson, D.L. Sivco, J.N. Baillargeon, A.Y. Cho, and H.C. Liu.  “New frontiers in quantum cascade lasers and applications.” Special Millenium Issue: IEEE J Quant Elect 6: 931 (2000). 

C. Gmachl, F. Capasso, D.L. Sivco, and A.Y. Cho.  “Recent progress in quantum cascade lasers and applications.” Rep Progress Physics 64: 1533  (2001).

F. Capasso, C. Gmachl, D.L. Sivco, A.L. Hutchinson,  and A.Y. Cho.  "High performance quantum cascade casers." Optics & Photonics News 10: 31 (1999). 

F. Capasso, C. Gmachl, D.L. Sivco and A.Y. Cho.  "Quantum cascade lasers." Physics World 12: 27 (1999). 

F. Capasso, J. Faist, and C. Sirtori.  “Comments on quantum cascade lasers.” Physica Scripta T68: 113 (1996).

F. Capasso, J. Faist, C. Sirtori, D.L. Sivco, J.N. Baillargeon, A.L. Hutchinson, and A.Y. Cho.  “Quantum cascade lasers: New resonant tunnelling light sources for the mid-infrared.” Trans. Royal Society London Series A: Mathematical, Physical & Engineering Sciences 354: 2463 (1996).

F. Capasso, J. Faist, C. Sirtori, A.L. Hutchinson, D.L. Sivco, and A.Y. Cho.  “Quantum cascade lasers.” Institute Physics Conference Series 145: 1047 (1996).

F. Capasso.  “Band-structure engineering of quantum microstructures.” Nuovo Cimento Dela Societa Italian Di Fisica B: General Phys Relativity, Astronomy & Mathematical Phys & Methods 110 (5-6): 501 (1995).

 

F. Capasso, C. Sirtori, and A.Y. Cho.  “Quantum well quasimolecules with nonlinear optical properties and new heterostructures with continuum bound states.” Optoelectronics Devices & Technologies 8: 479 (1994).
F. Capasso and  A.Y. Cho.  “Bandgap engineering of semiconductor heterostructures by molecular beam epitaxy: Physics and applications.” Surface Science 299 (1-3): 878 (1994).

F. Capasso.  “Quantum electron and optoelectronic devices.” Microelectronic Engineering 19(1-4): 909 (1992).  

F. Capasso.  “Heterojunction band discontinuities and tunable band offsets – building-clocks for bandgap engineering.” Applied Surface Science 56-8: 723 (1992).

F. Capasso.  “Bandgap and interface engineering for advanced electronic and photonic devices.” Thin Solid Films 216(1): 59 (1992). 

F. Capasso.  “Quantum electron and optoelectronic devices.” Microelectronics Eng 19: 909 (1992).

F. Capasso, S. Sen, L. M. Lunardi, and A. Y. Cho.  “Quantum devices and circuits.” IEEE Circuits & Devices 7: 18 (1991).

F. Capasso.  “Bandgap and interface engineering for advanced electronics and photonic devices.” MRS Bulletin 16: 23 (1991).

F. Capasso and S. Datta.  “Quantum electron devices.” Physics Today 43: 74 (1990).

F. Capasso, editor.  Nanoscale and Ultrafast Devices. Physics Today (Special Issue) 43(2):  1990.
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F. Capasso, S. Sen, F. Beltram, L. Lunardi, A.S. Vengurlekar, P.R. Smith, N.J. Shah, R.J. Malik, and A.Y. Cho.  “Quantum functional devices: Resonant tunneling transistors, memory devices, multiple valued logic and circuits with reduced complexity.” IEEE Trans Electron Develop 36: 2065 (1989).

F. Capasso, F. Beltram, J.F. Walker, and R.J. Malik.  “Memory phenomena in novel floating-gate GaAs/AlGaAs devices.” Institute  Physics Conference Series 96: 493 (1989).

 F. Capasso, S. Sen, A.Y. Cho, A.C. Gossard, and R.J. Spah.  “Resonant tunneling: Physics and device applications.”  Solid-State Electron 31: 723 (1988).

F. Capasso, S. Sen and A.Y. Cho.  “Resonant tunneling: Physics, new transistors and superlattice devices.” Proc SPIE 792: 10 (1987).

F. Capasso.  “Band-gap engineering: From physics and materials to new semiconductor-devices.” Science 235(4785): 172 (1987).

F. Capasso.  “Resonant tunneling transistors and superlattice devices by band-gap engineering.”  Institute Physics Conference Series 83: 17 (1987).

F. Capasso, S. Sen, and A.Y.  Cho.  “Hot electron resonant tunneling through a quantum well: A new electron spectroscopy.” Institute Physics Conference Series 83: 539 (1987).

F. Capasso.  “Compositionally graded semiconductors and their device applications.”  Ann Rev Material Science 16: 263 (1986).

F. Capasso, K. Mohammed, and A.Y. Cho.  “Resonant tunneling through double barriers, perpendicular quantum transport phenomena in superlattices and their device applications.”  IEEE J Quantum Electron 22(9): 1853 (1986).

F. Capasso and B.F. Levine.  “New transport phenomena in variable gap semiconductors and their device applications.” J Lumin 30: 144 (1985). 

F. Capasso.  “Physics of avalance photodiodes.” Semiconductors & Semimetals, Part D 22: 1 (1985).

F. Capasso.  “Multilayer avalanche photodiodes and solid-state photomultipliers.” Laser Focus/Electro-Opt  20: 84 (1984).

F. Capasso & W.T. Tsang.  “New, quieter photodiodes promise to catch speeding lightwaves.” AT&T Bell Labs Record 62: 12 (1984).

F. Capasso.  “Avalanche photodiodes with enhanced ionization rates ratio: Towards a solid state photomultiplier.” IEEE Trans Nucl Science 30: 424 (1983).

F. Capasso.  “New device applications of bandedge discontinuities in multilayer heterojunctions structures.” Surf Science 132: 527 (1983).

F. Capasso “Band-gap engineering via graded gap, superlattice and periodic doping structures: Applications to novel photodetectors and other devices.” J. Vac. Science & Technol B 1: 457 (1983). 

F. Capasso, W.T. Tsang, G.F. Williams.  “Staircase solid-state photomultipliers and avalanche photodiodes with enhanced ionization rates ratio.” IEEE Trans Electron Devices 30: 381 (1983).

F. Capasso, W.T. Tsang, and G.F. Williams.  “New very low noise multilayer and graded gap avalanche photodiodes for the 0.8-1.8(m wavelength region.” Proc SPIE 340: 50 (1982).

F. Capasso and W.T. Tsang.  “Superlattice, graded band gap, channeling, and staircase avalanche photodiodes: Towards a solid-state photomultiplier.” IEDM Tech Digest  28: 334 (1982).

Contributed papers

Darren J. Lipomi, Mikhail A. Kats, Philseok Kim, Sung H. Kang, Joanna Aizenberg, Federico Capasso, George M. Whitesides “Fabrication and replication of arrays of single or multicomponent nanostructures by replica molding and mechanical sectioning”, ACS Nano 4, 0 (2010) 

Jonathan A. Fan, Chihhui Wu, Kui Bao, Jiming Bao, Rizia Bardhan, Naomi J. Halas, Vinothan N. Manoharan, Peter Nordlander, Gennady Shvets, Federico Capasso, “Self-assembled plasmonic nanoparticle clusters”,Science 328, 1135 (2010) 



Markus Geiser, Christian Pflugl, Alexey Belyanin, Qi Jie Wang, Nanfang Yu, Tadanaka Edamura, Masamichi Yamanishi, Hirofumi Kan, Milan Fischer, Andreas Wittmann, Jerome Faist, Federico Capasso, “Gain competition in dual wavelength quantum cascade lasers”, Optics Express 18, 9900 (2010) 


Alejandro W. Rodriguez, Alexander P. McCauley, David Woolf, Federico Capasso, J. D. Joannopoulos, Steven G. Johnson, “Nontouching nanoparticle diclusters bound by repulsive and attractive Casimir forces” Physical Review Letters 104, 160402 (2010) 


M. Geiser, C. Pflugl, A. Belyanin, Q. J. Wang, N. Yu, M. A. Belkin, T. Edamura, H. Kan, M. Fischerb, A. Wittmann, J. Faist, Federico Capasso “Surface-emitting THz sources based on difference-frequency generation in mid-infrared quantum cascade lasers” , Proceedings of SPIE 7616, 76160 (2010) 

A. L. Rakhmanov, V. A. Yampolskii, J. A. Fan, Federico Capasso, Franco Nori, “ Layered superconductors as negative-refractive-index metamaterials”,Physical Review B 81, 75101 (2010) 


Mark W. Knight, Jonathan Fan, Federico Capasso, Naomi J. Halas, “Influence of excitation and collection geometry on the dark field spectra of individual plasmonic nanostructures”, Optics Express 18, 2579 (2010)

Christian Pflugl, Laurent Diehl, Arkadiy Lyakh, Qi Jie Wang, Richard Maulini, Alexei Tsekoun, C. Kumar N. Patel, Xiaojun Wang, Federico Capasso  “Activation energy study of electron transport in high performance short wavelengths quantum cascade lasers” Optics Express 18, 746 (2010) 


Qi Jie Wang, Changling Yan, Laurent Diehl, Martina Hentschel, Jan Wiersig, Nanfang Yu, Christian Pfluegl. Mikhail A Belkin, Tadataka Edamura, Masamichi Yamanishi, Hirofumi Kan, Federico Capasso “Deformed microcavity quantum cascade lasers with directional emission” New Journal of Physics 11, 125018 (2009) 

Nanfang Yu, Mikhail A. Kats, Christian Pflugl, Markus Geiser, Qi Jie Wang, Mikhail A. Belkin, Federico Capasso, Milan Fischer, Andreas Wittmann, Jerome Faist, Tadataka Edamura, Shinichi Furuta, Masamichi Yamanishi, Hirofumi Kan “Multi-beam multi-wavelength semiconductor lasers” Applied Physics Letters 95, 161108 (2009) 

David Woolf, Marko Loncar, Federico Capasso “The forces from coupled surface plasmon polaritons in planar waveguides” Optics Express 17, 19996 (2009) 
Richard Maulini, Arkadiy Lyakh, Alexei Tsekoun, Rowel Go, Christian Pfluegl, Laurent Diehl, Federico Capasso, C. Kumar N. Pate, “ High power thermoelectrically cooled and uncooled quantum cascade lasers with optimized reflectivity facet coatings” Applied Physics Letters 95, 151112 (2009)
A. Lyakh, R. Maulini, A. Tsekoun, R. Go, C. Pfluegl, L. Diehl, Q. J. Wang, Federico Capasso, C. Kumar N. Patel,  “3 W continuous-wave room temperature single-facet emission from quantum cascade lasers based on nonresonant extraction design approach” Applied Physics Letters 95, 141113 (2009) 
Benjamin G. Lee, Jan Kansky, Anish K. Goyal, Christian Pflugl, Laurent Diehl, Mikhail A. Belkin, Antonio Sanchez, Federico Capasso “Wavelength beam combining of quantum cascade laser arrays for remote sensing” Proceedings of SPIE 7460, 746004 (2009)

Benjamin G. Lee, Jan Kansky, Anish K. Goyal, Christian Pflugl, Laurent Diehl, Mikhail A. Belkin, Antonio Sanchez, Federico Capasso “Beam combining of quantum cascade laser arrays”
Optics Express 17, 16216 (2009)

Christine Y. Wang, Lyuba Kuznetsova, V. M. Gkortsas, L. Diehl, F. X. Kaertner, M. A. Belkin, A. Belyanin, X. Li, D. Ham, H Schneider, P. Grant, C. Y. Song, S. Haffouz, Z. R. Wasilewski, H. C. Liu, Federico Capasso  “Mode-locked pulses from mid-infrared quantum cascade lasers”
Optics Express 17, 12929 (2009)
Benjamin G. Lee, Haifei A. Zhang, Christian Pflugl, Laurent Diehl, Mikhail A. Belkin, Milan Fischer, Andreas Wittmann, Jerome Faist, Federico Capasso “Broadband distributed-feedback quantum cascade laser array operating from 8.0 to 9.8 um” IEEE Photonics Technology Letters 21, 914 (2009)

Daniel Recht, Federico Capasso, Michael J. Aziz “On the temperature dependence of point-defect-mediated luminescence in silicon” Applied Physics Letters 94, 251113 (2009) 

Changling Yan, Qi Jie Wang, Laurent Diehl, Martina Hentschel, Jan Wiersig, Nanfang Yu, Christian Pfluegl, Federico Capasso, Mikhail A. Belkin, Tadataka Edamura, Masamichi Yamanishi, Hirofumi Kan “Directional emission and universal far-field behavior from semiconductor lasers with limacon-shaped microcavity” Applied Physics Letters 94, 251101 (2009) 
Mariano A. Zimmler, Tobias Voss, Carsten Ronning, Federico Capasso, “Exciton-related electroluminescence from ZnO nanowire light-emitting diodes” Applied Physics Letters 94, 241120 (2009) 


Martina Hentschel, Tae-Yoon Kwon, Mikhail A. Belkin, Ross Audet, Federico Capasso 
“Angular emission characteristics of quantum cascade spiral microlasers” Optics Express 17, 10335 (2009) 
Jiming Bao, David C. Bell, Federico Capasso, Natasha Erdman, Dongguang Wei, Linus Froberg, Thomas Martensson, Lars Samuelson “Nanowire-induced wurtzite InAs thin film on zinc-blende InAs substrate” Advanced Materials 21, 3654 (2009) 

Benjamin G. Lee, Mikhail A. Belkin, Christian Pfluegl, Laurent Diehl, Haifei A. Zhang, Ross M. Audet, Jim MacArthur, David P. Bour, Scott W. Corzine, Gloria E. Hofler, Federico Capasso “DFB quantum cascade laser arrays” IEEE Journal of Quantum Electronics 45, 554 (2009) 

Nanfang Yu, Qi Jie Wang, Christian Pfluegl, Laurent Diehl, Federico Capasso, Tadataka Edamura, Shinichi Furuta, Masamichi Yamanishi, Hirofumi Kan, “Semiconductor lasers with integrated plasmonic polarizers” Applied Physics Letters 94, 151101 (2009) 


Hyunyong Choi, Laurent Diehl, Zong-Kwei Wu, Marcella Giovannini, Jerome Faist, Federico Capasso, Theodore B. Norris “Time-resolved investigations of electronic transport dynamics in quantum cascade lasers based on diagonal lasing transition” IEEE Journal of Quantum Electronics 45, 307 (2009) 

I. Shalish, G. Seryogin, W. Yi, J. M. Bao, M. A. Zimmler, E. Likovich, D. C. Bell, F. Capasso, V. Narayanamurti “Epitaxial catalyst-free growth of InN nanorods on c-plane sapphire” Nanoscale Research Letters 4, 532 (2009) 

Elizabeth J. Smythe, Michael D. Dickey, Jiming Bao, George M. Whitesides, Federico Capasso “Optical antenna arrays on a fiber facet for in situ surface-enhanced raman scattering detection” Nano Letters 9, 1132 (2009) 


Ertugrul Cubukcu, Fatih Degirmenci, Coskun Kocabas, Mariano A. Zimmler, John A. Rogers, Federico Capasso  “Aligned carbon nanotubes as polarization-sensitive, molecular near-field detectors” Proceedings of the National Academy of Sciences 106, 8 (2009) 

Nanfang Yu, Alexey Belyanin, Jiming Bao, Federico Capasso “Controlled modification of erbium lifetime by near-field coupling to metallic films” New Journal of Physics 11, 15003 (2009)
J.N. Munday, F. Capasso, V.A. Parsegian. “Measured long-range repulsive Casimir–Lifshitz forces.” Nature 457, 170 (2009)  

N. Yu, L. Diehl, E. Cubukcu, D. Bour, S. Corzine, G. Hofler, A.K. Wojcik, K.B. Crozier, A. Belyanin, F. Capasso. “Coherent coupling of multiple transverse modes in quantum cascade lasers.” Physical Review Letters 102, 13901 (2009)


E.J. Smythe, M.D. Dickey, G.M. Whitesides, F. Capasso. “A technique to transfer metallic nanoscale patterns to small and non-planar surfaces.” ACS Nano 3, 59 (2009)  

Q. Wang, C. Pflügl, L. Diehl, F. Capasso, T. Edamura, S. Furuta, M. Yamanishi, H. Kan, “High performance quantum cascade lasers based on three-phononresonance design.” Applied Physics Letters 94, 11103 (2009) 
N. Yu, R. Blanchard, J. Fan, Q. Wang, C. Pflügl, L. Diehl, T. Edamura, M. Yamanishi, H. Kan, F. Capasso. “Quantum cascade lasers with integrated plasmonic antenna-array collimators.”  Optics Express 16, 19447 (2008) 

A.W. Rodriguez, J.N. Munday, J.D. Joannopoulos, F. Capasso. D.A.R. Dalvit, S.G. Johnson. “Stable suspension and dispersion-induced transitions from repulsive Casimir forces between fluid-separated eccentric cylinders.” Physical Review Letters 101, 190404 (2008) 


Q. Wang, C. Pflügl, W.F. Andress, D. Ham, F. Capasso. “Gigahertz surface acoustic wave generation on ZnO thin films deposited by radio frequency magnetron sputtering on III-V semiconductor substrates.”  Journal of Vacuum Science and Technology 26, 1848 (2008) 


N.Yu, R. Blanchard, J. Fan, F. Capasso, T. Edamura, M. Yamanishi, H. Kan. “Small divergence edge-emitting semiconductor lasers with two-dimensional plasmonic collimators.” Applied Physics Letters 93, 181101 (2008) 

C. Pflügl, M.A. Belkin, Q. Wang, M. Geiser, A. Belyanin, M. Fischer, A. Wittmann, J.Faist, F. Capasso. “Surface-emitting terahertz quantum cascade laser source based on intracavity difference-frequency generation.” Applied Physics Letters 93, 161110 (2008) 
M.B. Romanowsky, F. Capasso. “Orientation-dependent Casimir force arising from highly anisotropic crystals: Application to Bi2Sr2CaCu2O8+δ  .”  Physical Review A 78, 42110 (2008) 

J.N. Munday, V.A. Parsegian, S.M. Bezrukov, F. Capasso. “Measurements of the Casimir-Lifshitz force in fluids: The effect of electrostatic forces and Debye screening.” 
Physical Review A 78, 32109 (2008) 


N. Yu, J. Fan, Q. Wang, C. Pflugl, L. Diehl, T. Edamura, M. Yamanishi, H. Kan, F. Capasso. ‘Small-divergence semiconductor lasers by plasmonic collimation.” 
Nature Photonics 2, 564 (2008) 

M.A. Zimmler, J. Bao, F. Capasso, S. Muller, C. Ronning. “Laser action in nanowires: observation of the transition from amplified spontaneous emission to laser oscillation.” 
Applied Physics Letters 93, 51101 (2008) 


M.A. Belkin, F. Capasso, F. Xie, A. Belyanin, M. Fischer, A. Wittmann, J. Faist. “Room temperature terahertz quantum cascade laser source based on intracavity difference-frequency generation.” Applied Physics Letters 92, 201101 (2008) 

G. Wysocki, R. Lewicki, R.F. Curl, F.K. Tittel, L. Diehl, F. Capasso, M. Troccoli, G. Hofler, D. Bour, S. Corzine, R. Maulini, M. Giovannini, J. Faist. “Widely tunable mode-hop free external cavity quantum cascade lasers for high resolution spectroscopy and chemical sensing.” Applied Physics B 0, 0 (2008) 

M.A. Zimmler, D. Stichtenoth, C. Ronning, W. Yi, V. Narayanamurti, T. Voss, F. Capasso. “Scalable fabrication of nanowire photonic and electronic circuits using spin-on glass.” Nano Letters 8, 1695 (2008) 
A. Gordon, C.Y. Wang, L. Diehl, F.X. Kartner, A. Belyanin, D. Bour, S. Corzine, G. Hofler, H.C. Liu, H. Schneider, T. Maier, M. Troccoli, J. Faist, F. Capasso. “Multimode regimes in quantum cascade lasers: From coherent instabilities to spatial hole burning.” Physical Review A 77, 53804 (2008) 
B.G. Lee, M.A. Belkin, F. Capasso. “Array of tiny quantum cascade lasers provides tunable mid-IR output.” Photonics Spectra 0, 0 (2008) 

H. Choi, L. Diehl, Z.K. Wu, M. Giovannini, J. Faist, F. Capasso, T.B. Norris. “Gain recovery dynamics and photon-driven transport in quantum cascade lasers.” Physical Review Letters 100, 167401 (2008) 

Q. Wang, C. Pflugl, L. Diehl, F. Capasso, S. Furuta, H. Kan. “High-power long-wavelength room-temperature MOVPE-grown quantum cascade lasers with air-semiconductor waveguide.”  Electronics Letters 44, 525 (2008) 


H. Choi, T.B. Norris, T. Gresch, M. Giovannini, J. Faist, L. Diehl, F. Capasso. “Femtosecond dynamics of resonant tunneling and superlattice relaxation in quantum cascade lasers.” Applied Physics Letters 92, 122114 (2008) 
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