
 

 

Scott A. Diddams – Curriculum Vitae 
 

 

Current Position 
Fellow, National Institute of Standards & Technology, Boulder, Colorado      

Visiting Professor of ECEE & Adjoint Professor of Physics, University of Colorado, Boulder 

325 Broadway, Boulder, CO  80305 

office: (303) 497-7459, cell: (303) 521-7418 

email: scott.diddams@nist.gov or  scott.diddams@colorado.edu 

web: https://www.nist.gov/people/scott-diddams  
 

Education & Training 
JILA, University of Colorado, Postdoc 1996-2000, Optical Physics (T. Clement and J.L. Hall, advisors) 

University of New Mexico, Department of Physics & Astronomy, Albuquerque, NM, 1996. Ph.D., 

Optical Science (J.-C. Diels, advisor) 

Bethel College, St. Paul, MN, 1989.  B.A., Physics (Summa Cum Laude).  

 

Appointments 
2021-present:  Visiting Professor, Electrical, Computer, and Energy Engineering, Univ. of Colorado 

2014-present:  Fellow, National Institute of Standards and Technology 

2013-present:  Professor Adjoint, Dept. of Physics, Univ. of Colorado 

2012-2013:  Moore Distinguished Scholar, Caltech  

2008-2013:  Lecturer, Dept. of Physics, Univ. of Colorado 

2007:  Visiting Scientist, Max Planck Institute for Quantum Optics (group of Theodor W. Hänsch) 

2000-2014:  Physicist, National Institute of Standards and Technology 

1998-2000:  National Research Council Postdoctoral Fellow, National Institute of Standards and 

Technology, Quantum Physics Division, JILA, University of Colorado (John L. Hall, advisor) 

1996-1998:  Postdoctoral Research Associate, JILA, University of Colorado (Tracy Clement, advisor)  

1990-1996:  Teaching and Research Assistant, Univ. of New Mexico, Dept. of Physics and Astronomy  

1988-1989:  Technical aide, Fiber Optics Lab, 3-M Corporation, St. Paul, MN 

1986-1989:  Research & Teaching Assistant, Bethel College, St. Paul, MN 

 

Awards & Honors 
Presidential Rank Award (2021) 

Edward Uhler Condon Award for distinguished written exposition in science or technology (2021) 

IEEE Photonics Society Laser Instrumentation Award (2021) 

Department of Commerce Bronze Medal for Scientific/Engineering Achievement (2021) 

NASA Group Achievement Award for the NEID radial velocity spectrograph (2020) 

OSA Paul F. Forman Team Engineering Excellence Award (2020) 

IEEE I. I. Rabi Award (2017) 

Fellow of NIST (2014) 

Jacob Rabinow Award for Innovation (2014) 

IEEE Trans. on Ultrasonics, Ferroelectrics and Frequency Control: Outstanding paper of the year (2013) 

Moore Distinguished Scholar in Engineering and Applied Science, Caltech (2012-13) 

Department of Commerce Silver Medal Award for Scientific/Engineering Achievement (2011) 

Arthur S. Flemming Award (2010) 

Finalist, Berthold Leibinger Innovationspreis (2010) 

Fellow of Optical Society of America (2009) 

Fellow of American Physical Society (2009) 

Lecturer at Wilhelm and Else Heraeus Summer School, Wittenberg, Germany (2007) 

European Frequency and Time Forum Young Scientist Award (2007) 

Presidential Early Career Award for Scientists and Engineers (2003) 

Department of Commerce Gold Medal Award for Scientific/Engineering Achievement (2001) 
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National Research Council Postdoctoral Fellow (1998-2000) 

JILA Scientific Award (2000) 

Univ. of New Mexico Dept. of Physics and Astronomy Durward D. Young, Jr. dissertation award (1996) 

Univ. of New Mexico Center for Advanced Studies Graduate Fellowship (1994-95) 

 

Research Activities 
Precision measurements with optical frequency combs, optical clocks, astronomical spectroscopy, laser 

physics, ultrafast and nonlinear optics, nonlinear nano-photonics, microwave photonics, precision 

spectroscopy from the UV to THz. 

 

Major Research Accomplishments: 

• Invented and developed the first carrier-envelope stabilized femtosecond laser system.  This technology 

has revolutionized the measurement of optical frequencies, is key to the development of optical clocks, 

and was part of the 2005 Nobel Prize in Physics.  Frequency-stabilized mode-locked lasers have also 

been crucial for the generation of isolated attosecond laser pulses.  The first paper on the topic was 

denoted a “Milestone Letter” at the 50th anniversary of Physical Review Letters. It and a companion 

paper in Science and have been cited more than a combined 4400 times. 

• Built the femtosecond laser frequency comb technology and demonstrated the first optical clock based 

on a single Hg+ ion. The techniques described in Science and PRL have been cited over 1300 times and 

have been adopted by all laboratories pursuing research into advanced optical clocks. 

• Demonstrated optical and microwave frequency synthesis at the 1x10-19 level with femtosecond laser 

frequency combs. Following four years of work, the key paper was published in Science. It proved that 

the frequency comb was a perfect optical synthesizer and would not be a limitation in future optical 

clocks or spectroscopy.  This paper has been cited over 400 times. 

• Developed and employed novel femtosecond lasers with sub-Hz linewidths to make measurements of 

absolute atomic frequencies and frequency ratios with 18+ digits of precision.  These are now the most 

precise measurements of any physical quantities. This infrastructure is critical to the comparison of 

atomic standards for tests of the constancy of fundamental constants and local position invariance.  

Among many papers co-authored in this area, two of the key ones were published in PRL and Science 

and have more than 1900 combined citations. 

• Established a new approach to broadband spectroscopy in which the femtosecond laser frequency comb 

is itself used as a probe for precision spectroscopy. Introduced a novel 2-dimensional diagnostic for 

rapid spectral fingerprinting, and extended such techniques into the mid-infrared spectral region. The 

original paper in Nature has been cited over 700 times.  Simple and robust broad bandwidth infrared 

frequency combs in the lab now rival the brightness and bandwidth of an infrared synchrotron beamline. 

These tools are being applied to infrared molecular spectroscopy and hyperspectral imaging. 

• Introduced and developed optically-stabilized frequency combs to generate ultra-low noise microwave 

signals—possessing phase noise and timing jitter significantly lower than what is achievable with the 

best conventional electronic sources. Here, a key discovery was the limitations introduced by high-

speed photodetection, as well as ways to circumvent and understand the quantum limitations.  Key 

publications in Nature Photonics, Optics Letters and IEEE Photonics Journal have combined citations 

exceeding 840. 

• Introduced gigahertz repetition-rate laser combs that are now critical to the most precise astronomical 

spectroscopy. Technology platforms include 10 GHz solid state lasers, in addition to electro-optic 

combs and microresonator combs. This technology was employed at the Hobby-Eberly telescope where 

it yielded the first comb-calibrated stellar spectra, and it has also been evaluated at the IRTF and Keck 

telescopes on Mauna Kea. Since 2018, a 30 GHz electro-optic frequency comb runs continuously at the 

McDonald Observatory and is actively used for high-precision radial velocity exoplanet searches. 

• Initiated a research program on the development of micro-resonator frequency combs which enable 

frequency combs to be fabricated on a silicon chip. This work resulted in the first self-referenced 

microcomb and the application of these chip-scale devices to optical frequency synthesis, a microcomb 

optical clock, and  chip-scale optical clocks.  An early review paper in Science motivated development 
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in the field and has received over 1600 citations. This work is part of the NIST on a Chip Program and 

has led to significant external research efforts through NASA, AFOSR and DARPA. 

 

Professional Affiliations & Service 

Fellow of American Physical Society, Fellow of Optical Society of America, and senior member of IEEE 

Associate Editor, Optica, Optical Society of America (2015-2021) 

Reviewer for NSF, NIST, AFOSR, ERC, Nature, Nature Communications, Nature Photonics, Nature 

Physics, Nature Scientific Reports, Science, Science Advances, Physical Review Letters, Physical Review 

A, Physical Review Applied, Applied Physics Letters, Optica, Optics Letters, Optics Express, Applied 

Optics, JOSA B, IEEE Journal of Lightwave Technology, IEEE Journal of Selected Topics in Quantum 

Electronics, European Journal of Physics D, Journal of Optics B, IEEE Journal of Quantum Electronics, 

Photonics Technology Letters, Optics Communications, Applied Physics B. 

Guest editor of IEEE Journal of Selected Topics in Quantum Electronics (August 2003) 

Program committee for Conference on Precision Electromagnetic Measurement (2002, 2004, 2006) 

Co-organizer of John Hall Symposium (2004) 

Program committee for IEEE/LEOS Summer Topicals (2005) 

Program committee for ESA International Workshop on Optical Clocks (2005) 

Program committee for IEEE Frequency Control Symposium (2006-2012) 

Program chair for IEEE/LEOS Summer Topical—OFTMAG (2007) 

Program topical chair “Frequency Combs and their Applications” CLEO-Europe/IQEC (2007) 

Guest editor European J. Phys. D (2007) 

Program committee for IEEE Microwave Photonics (2015) 

Co-chair of Caltech Keck Institute for Space Studies (KISS) Workshop on Optical Frequency Combs for 

Space Applications (2015-16) 

Program committee for OSA Mid-infrared Coherent Sources (2016) 

Program committee for “Precision Metrology and Frequency Combs” CLEO-Europe/EQEC (2017) 

Program committee for “Nonlinear Optics and Novel Phenomena” CLEO (2018-2019) 

International Steering Committee for the 9th Symposium on Frequency Standards and Metrology (2021) 

Conference Organizing Committee for International Conference on Laser Spectroscopy, ICOLS (2021) 

 

Publications and Presentations 

290 Peer-reviewed papers, books and proceedings, including papers in Science (16), Phys. Rev. Lett. (21), 

Phys Rev. X (2), Nature (4), Nature Photonics (10), Nature Communications (4), and Optica (13). 

166 Invited talks and colloquia 

12 Patents granted or submitted 

269 Contributed conference papers  

Web of Science:  >19,900 citations, h-index of 71 

Google Scholar:  >32,000 citations, h-index of 89   

Journal Articles, Books, and Proceedings 

290.  C. Fredrick, F. Olsen, R. Terrien, S. Mahadevan, F. Quinlan, and S. A. Diddams, “Thermal-light 

heterodyne spectroscopy with frequency comb calibration,” arXiv (2021). 

289.  S. Xing, D.M.B. Lesko, T. Umeki, A. J. Lind, N. Hoghooghi, T.-H. Wu, S. A. Diddams, “Single-

cycle all-fiber frequency comb,” APL Photon. 6, 086110 (2021). https://doi.org/10.1063/5.0055534  

288.  D. Lee, T. Nakamura, J. Zang, J. C. Campbell, S. A. Diddams, and F. Quinlan, “Reduction of Flicker 

Phase Noise in High-Speed Photodetectors under Ultrashort Pulse Illumination,” submitted to IEEE 

Photonics Journal 13, 5500213 (2021). https://doi.org/10.1109/JPHOT.2021.3075381  

287.  Z. L. Newman, V. Maurice, T. Fortier, C. Frederick, S. A. Diddams, J. Kitching, and M. T. Hummon, 

“High-performance, compact optical standard,” Opt. Lett. 46, 4702 (2021).   

https://doi.org/10.1364/OL.435603  
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286. J. Rutledge, A. Catanese, D.D. Hickstein, S.A. Diddams, T. Allison, A. Kowligy, “Broadband 

ultraviolet-visible frequency combs from cascaded high-harmonic generation in quasi-phase-matched 

waveguide,” JOSA B 38, 2252-2260 (2021). https://doi.org/10.1364/JOSAB.427086  

285.  R. C. Terrien , J. P. Ninan, S. A. Diddams, S. Mahadevan, S. Halverson, C. Bender, C. Fredrick, F. 

Hearty J. Jennings, A. J. Metcalf, A. Monson, A. Roy, C. Schwab, G. Stefánsson, “Broadband stability of 

the Habitable Zone Planet Finder Fabry-Pérot etalon calibration system:evidence for chromatic variation,” 

to appear in  Astronomical Journal 161, 252 (2020). https://doi.org/10.3847/1538-3881/abef68  

284.  G. Stefánsson, R. Kopparapu, A. Lin, S. Mahadevan, C. I. Cañas, S. Kanodia, J. P. Ninan, W. D. 

Cochran, M. Endl, L. Hebb, J. Wisniewski, A. Gupta, M. Everett, C. F. Bender, S. A. Diddams, E. B. Ford, 

C. Fredrick, S. Halverson, F. Hearty, E. Levi, M. Maney, A. J. Metcalf, A. Monson, L. W. Ramsey, P. 

Robertson, A. Roy, C. Schwab, R. C. Terrien, and J. T. Wright, “A Mini-Neptune and a Venus-Zone Planet 

in the Radius Valley Orbiting the Nearby M2-dwarf TOI-1266: Validation with the Habitable-zone Planet 

Finder,” Astronomical Journal, 160, 259 (2020) https://doi.org/10.3847/1538-3881/abbe19  

283.  S. Kanodia, C. I. Cañas, G. Stefansson, J. P. Ninan, L. Hebb, A. S. J. Lin, H. Baran, M. Maney, R. C. 

Terrien, S. Mahadevan, W. D. Cochran, M. Endl, J. Dong, C. F. Bender, S. A. Diddams, E. B. Ford, C. 

Fredrick, S. Halverson, F. Hearty, A. J. Metcalf, A. Monson, L. W. Ramsey, P. Robertson, A. Roy, C. 

Schwab, and J. T. Wright, “TOI-1728b: The Habitable-zone Planet Finder confirms a warm super Neptune 

orbiting an M dwarf host,” Astrophysical Journal, 899:29 (2020) https://doi.org/10.3847/1538-

4357/aba0a2  

282.  G. Stefansson, S. Mahadevan, M. Maney, J. P. Ninan, P. Robertson, J. Rajagopal, F. Haase, L. Allen, 

E. B. Ford, J. Winn, A. Wolfgang, R. I. Dawson, J. Wisniewski, C. F. Bender, C. Canas, W. Cochran, S. 

A. Diddams, C. Fredrick, S. Halverson, F. Hearty, L. Hebb, S. Kanodia, E. Levi, A. J. Metcalf, A. Monson, 

L. Ramsey, A. Roy, C. Schwab, R. Terrien, and J. T. Wright, “The Habitable-zone Planet Finder reveals a 

High Mass and a Low Obliquity for the Young Neptune K2-25B,” Astronomical Journal, 160:192 (28pp), 

(2020) https://doi.org/10.3847/1538-3881/abb13a  

281.  S. Kanodia, C. Cañas, G. Stefansson, J. Ninan, L. Hebb, A. SJ Lin, H. Baran, M. Maney, R C Terrien, 

S. Mahadevan, W. D Cochran, M. Endl, J. Dong, C F Bender, S.A. Diddams, E. B Ford, C. Fredrick, S. 

Halverson, F. Hearty, A. J. Metcalf, A. Monson, L. W Ramsey, P. Robertson, A. Roy, C. Schwab, J. T. 

Wright, “TOI-1728b: The Habitable-zone Planet Finder Confirms a Warm Super-Neptune Orbiting an M-

dwarf Host,” Astrophysical Journal 899, 29 (2020) https://doi.org/10.3847/1538-4357/aba0a2  

280.  C. Cañas, G  Stefansson, S  Kanodia, S  Mahadevan, W. D. Cochran, M. Endl, P. Robertson, C. F. 

Bender, J. P. Ninan, C. Beard, J. Lubin, A. F. Gupta, M. E. Everett, A. Monson, R. F. Wilson, H. M. Lewis, 

M. Brewer, S. R. Majewski, L. Hebb, R. I Dawson, S. A Diddams, E. B. Ford, C. Fredrick, S. Halverson, 

F. Hearty, A. Lin, A. J Metcalf, J. Rajagopal, L. W Ramsey, A. Roy, C. Schwab, R. C. Terrien, J. T. Wright, 

“A Warm Jupiter Transiting an M Dwarf: A TESS Single-transit Event Confirmed with the Habitable-zone 

Planet Finder,” Astronomical Journal 160, 147 (2020)  https://doi.org/10.3847/1538-3881/abac67  

279.  F. Lecocq, F. Quinlan, K. Cicak, J. Aumentado, S. A. Diddams, J. D. Teufel, “Control and readout of 

a superconducting qubit using a photonic link,” Nature 591, 575-579 (2021).  https://doi.org/10.1038/ 

s41586-021-03268-x  

278.  M. I. Bodine, J.-D.Deschênes, I. H. Khader, W. C. Swann, H. Leopardi, K. Beloy, T. Bothwell, S.M. 

Brewer, S. L. Bromley, J.-S. Chen, S. A. Diddams, R.J. Fasano, T. M. Fortier, Y. S. Hassan, D. B. Hume, 

D. Kedar, C. J. Kennedy, A. Koepke, D. R. Leibrandt, A. D. Ludlow, W. F. McGrew, W. R. Milner, D. 

Nicolodi, E. Oelker, T. E. Parker, J. M. Robinson, S. Romish, S. A. Schäffer, J. A. Sherman, L. 

Sonderhouse, J. Yao, J. Ye, Xi. Zhang, N. R. Newbury and L. C. Sinclair, “Optical Atomic Clock 

Comparison through Turbulent Air,” Phys. Rev. Research 2, 033395 (2020). https://doi.org/10.1103/ 

PhysRevResearch.2.033395  

277.  H. Leopardi, K. Beloy, T. Bothwell, S. M. Brewer, S. L. Bromley, J.-S. Chen, S. A. Diddams, R. J. 

Fasano, Y. S. Hassan, D. B. Hume, D. Kedar, C. J. Kennedy, I. Khader, D. R. Leibrandt, A. D. Ludlow, W. 

F. McGrew, W. R. Milner, D. Nicolodi, E. Oelker, T. E. Parker, J. M. Robinson, S. Romisch, J. A. Sherman, 

L. Sonderhouse, W. C. Swann, J. Yao, J. Ye, X. Zhang, and T. M. Fortier, “Measurement of the 27Al+ and 
87Sr absolute optical frequencies,” Metrologia 58, 015017 (2020). https://doi.org/10.1088/1681-

7575/abd040 
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276.  K. Beloy, M. I. Bodine, T. Bothwell, S. M. Brewer, S. L. Bromley, J.-S. Chen, J.-D. Deschenes, S. 

A. Diddams, R. J. Fasano, T. M. Fortier, Y. S. Hassan, D. B. Hume, D. Kedar, C. J. Kennedy, I. Khader, 

A. Koepke, D. R. Leibrandt, H. Leopardi, A. D. Ludlow, W. F. McGrew, W. R. Milner, N. R. Newbury, 

D. Nicolodi, E. Oelker, T. E. Parker, J. M. Robinson, S. Romisch, S. A. Schaffer, J. A. Sherman, L. C. 

Sinclair, L. Sonderhouse, W. C. Swann, J. Yao, J. Ye, and X. Zhang, “Frequency Ratio Measurements 

with 18-digit Accuracy Using a Network of Optical Clocks,” Nature 591, 564 (2021). 

https://doi.org/10.1038/s41586-021-03253-4 

275.  D. M. Lesko, A. J. Lind, N. Hoghoogi, A. S. Kowligy, H. R. Timmers, P. Sekhar, B. Rudin, F. Emaury, 

G. B. Rieker, and S. A. Diddams, “Fully phase-stabilized 1 GHz turnkey frequency comb at 1.5 um,” OSA 

Continuum 3, 2070 (2020) https://doi.org/10.1364/OSAC.396597  

274.  D. M. Lesko, H. R. Timmers, S. Xing, A. S. Kowligy, A. J. Lind, and S. A. Diddams, “A 6-octave 

optical frequency comb from a scalable few-cycle Erbium fiber laser,” Nature Photonics (2021). 

https://doi.org/10.1038/s41566-021-00778-y  

273.  P. Robertson, G. Stefansson, S. Mahadevan, M. Endl, W. D. Cochran, T. Anderson, C. Beard, C. F. 

Bender, S. A. Diddams, N. Duong, E. B. Ford, C. Frederick, S. Halverson, F. Hearty, R. Holcomb, L. Juan, 

S. Kanodia, E. Levi, J. Lubin, A. J. Metcalf, A. Monson, J. P. Ninan, J. Palafoutas, L. W. Ramsey, A. Roy, 

C. Schwab, R. C. Terrien, and J. T. Wright, “Persistent starspot signals on M dwarfs: multi-wavelength 

Doppler observations with the Habitable-zone Planet Finder and Keck/HIRES,” Astrophysical Journal 897, 

125 (2020). https://doi.org/10.3847/1538-4357/ab989f  

272.  S. Xing, A. S. Kowligy, D. M. B. Lesko, A. J. Lind, and S. A. Diddams, “All-fiber frequency comb 

at 2 µm providing 1.4-cycle pulses,” Opt. Lett. 45, 2660-2663 (2020).  https://doi.org/10.1364/OL.391486 

271.  J. P. Ninan, G. Stefansson, S. Mahadevan, C. Bender, P. Robertson, L. Ramsey, R. Terrien, J. Wright, 

S. A. Diddams, S. Kanodia, W. Cochran, M. Endl, E. B. Ford, C. Fredrick, S. Halverson, F. Hearty, J. 

Jennings, K. Kaplan, E. Lubar, A. J. Metcalf, A. Monson, C. Nitroy, A. Roy, and C. Schwab, “Evidence 

for He I 10830 A Absorption during the Transit of a warm Neptune around the M-Dwarf GJ 3470 with the 

Habitable-Zone Planet Finder,” Astrophysical Journal 894, 97 (2020). https://doi.org/10.3847/1538-

4357/ab8559 

270. S. Diddams, K. Vahala, and T. Udem, “Optical Frequency Combs: Coherently Uniting the 

Electromagnetic Spectrum,” Science 369, eaay3676 (2020). https://science.sciencemag.org/content/ 

369/6501/eaay3676  

269.  T. Nakamura, J. Davila-Rodriguez, H. Leopardi, J. A. Sherman, T. M. Fortier, X. Xie, J. C. Campbell, 

W. F. McGrew, X. Zhang, Y. S. Hassan, D. Nicolodi, K. Beloy, A. D. Ludlow, S. A. Diddams, and F. 

Quinlan, “Coherent Optical Clock Down-Conversion for Microwave Frequencies with 10-18 Instability,” 

Science 368, 889-892 (2020).  https://doi.org/10.1126/science.abb2473 

268.  J. Jennings, R. Terrian, C. Fredrick, M. Grisham, M. Notcutt, S. Halverson, S. Mahadevan, and S. A. 

Diddams, “Frequency stability of the mode spectrum of broad bandwidth Fabry-Pérot interferometers,” 

OSA Continuum 3, 1177-1193 (2020).  https://doi.org/10.1364/OSAC.393551 

267.  C. W. Chou, A. L. Collopy, C. Kurz, Y. Lin, M. E. Harding, P. N. Plessow, T. M. Fortier, S. A. 

Diddams, D. G. Leibfried, and D. R. Leibrandt, “Precision frequency-comb terahertz spectroscopy on pure 

quantum states of a single molecular ion, Science 367, 1458 (2020).  https://doi.org/10.1126/ 

science.aba3628 

266. A. S. Kowligy, D. R. Carlson, D. D. Hickstein, H. R. Timmers, A. J. Lind, S. B. Papp, and S. A. 

Diddams, “Mid-infrared frequency combs at 10 GHz,” Opt. Lett. 45, 3677-3680 (2020) 

https://doi.org/10.1364/OL.391651 

265.  A. Lind, A. Kowligy, H. Timmers, F. C. Cruz, N. Nader, M. C. Silfies, T. K. Allison, and S. A. 

Diddams, “Mid-Infrared Frequency Comb Generation and Spectroscopy with Few-Cycle Pulses and (2) 

Nonlinear Optics,” Phys. Rev. Lett. 124, 133904 (2020). https://doi.org/10.1103/PhysRevLett.124.133904 

264.  L. Stern, J. R. Stone, S. Kang, D. C. Cole, Z. Newman, K. Vahala, J. Kitching, S. A. Diddams, and S. 

B. Papp, “Direct Kerr-frequency-comb atomic spectroscopy,” Science Advances 6, eaax6230 (2020).  

https://doi.org/10.1126/sciadv.aax6230 
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