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Employment/Education

Associate Professor, University of Oregon, 9/10 — present
Assistant Professor, University of Oregon, 9/04 —-9/10
Director-Funded Postdoctoral Scholar, Los Alamos National Laboratory, 11/01 —9/04

The University of Texas at Austin, 8/95-11/01

Ph.D. in Physics
Areas of specialization: experimental atom optics and quantum chaos
GPA: 4.00

University of Dayton, Dayton, Ohio, 8/91 - 5/95

B.S. in Physics and Mathematics (dual major)
GPA: 4.00, Summa Cum Laude
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Rippey Innovative Teaching Award (with Stan Micklavzina), 9/17-12/17
National Science Foundation CAREER award, 3/06-3/11

American Physical Society Division of Atomic, Molecular, and Optical Physics (DAMOP) Thesis Award,
5/03

Fannie and John Hertz Foundation Doctoral Thesis Prize, 3/03

2002 Council of Graduate Schools/University Microfilms International Distinguished Dissertation Aw-
ard in the field of Mathematics, Physical Sciences, and Engineering, 12/02

Outstanding Dissertation Award, Graduate School, The University of Texas at Austin, 5/02
Outstanding Dissertation Award, Department of Physics, The University of Texas at Austin, 5/02
Director-Funded Postdoctoral Fellowship, Los Alamos National Laboratory, 11/01-9/04

David Bruton, Jr. Fellowship (The University of Texas at Austin), 9/98 - 8/99

Fannie and John Hertz Foundation Graduate Fellowship, 8/98 - 6/01

National Science Foundation Graduate Research Fellowship, 8/95 - 8/98

. Award of Excellence to a Senior Majoring in Physics (University of Dayton), 5/95
. Faculty Award for Excellence in Mathematics (University of Dayton), 5/95
. National Science Foundation Research Experience for Undergraduates (REU) Fellowship, 6/94 - 8/94

. Council on Undergraduate Research (CUR) Academic-Industrial Undergraduate Research Partnership

(AIURP) Fellowship, 5/93 - 8/93
Society of Physics Students Scholarship, 8/93

Caesar Castro Award (to an outstanding sophomore physics student at the University of Dayton), 4/93
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3. Pi Mu Epsilon Award (to an outstanding sophomore mathematics student at the University of Dayton),
4/93

2. Full tuition scholarship, the University of Dayton, 8/91 - 5/95
1. National Merit Scholarship, 8/91 - 5/95

Research

Current Research. University of Oregon, Department of Physics and Oregon Center for Optics, Associate
Professor, 9/10-present; Assistant Professor, 9/04-9/10.

e Research interests: measurement and control of quantum systems; quantum nonlinear dynamical sys-
tems; quantum chaos and the quantum-classical transition; QED effects, including cavity QED and
Casimir-type forces; physics of cold atoms, including atom cooling and trapping methods.

Postdoctoral Research. Los Alamos National Laboratory, Theoretical Division, 11/01-9/04.
Research advisor: Dr. Salman Habib.

e Theoretical and computational investigations of continuous quantum measurement and feedback
control of atomic motion in cavity QED.

Doctoral Research. The University of Texas at Austin, Department of Physics, 8/95-11/01.
Research advisor: Prof. Mark G. Raizen.

e Experimental investigations of quantum chaos, quantum transport, and decoherence in atom optics,
addressing fundamental questions at the border between classical and quantum mechanics.

Teaching

University of Oregon.
e Online textbooks for several courses available online at http://steck.us/teaching.

e AY 2024-25: Quantum Mechanics I (PHYS 631, Fall 2024); Quantum Mechanics II (PHYS 632, Winter
2025); Quantum Mechanics III (PHYS 633, Spring 2025).

e AY 2023-24: Quantum Mechanics I (PHYS 631, Fall 2023); Quantum Mechanics II (PHYS 632, Winter
2024); Quantum Mechanics III (PHYS 633, Spring 2024).

e AY 2022-23: Quantum Mechanics I (PHYS 631, Fall 2022); Quantum Mechanics II (PHYS 632, Winter
2023); Quantum Mechanics III (PHYS 633, Spring 2023).

e AY 2021-22: Quantum Mechanics I (PHYS 631, Fall 2021); Quantum Mechanics II (PHYS 632, Winter
2022); Quantum Mechanics III (PHYS 633, Spring 2022).

e AY 2020-21: Quantum Mechanics I (PHYS 631, Fall 2020); Quantum Mechanics II (PHYS 632, Winter
2021); Quantum Mechanics III (PHYS 633, Spring 2021).

e AY 2019-20: Quantum Mechanics I (PHYS 631, Fall 2019); Quantum Mechanics II (PHYS 632, Winter
2020); Quantum Mechanics III (PHYS 633, Spring 2020).

e AY 2018-19: Quantum Mechanics I (PHYS 631, Fall 2018); Quantum Mechanics II (PHYS 632, Winter
2019); Quantum Mechanics III (PHYS 633, Spring 2019).
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AY 2017-18: Physics of Sound and Music (PHYS 152, Fall 2017); Analog Electronics (PHYS 431, Winter
2018); Digital Electronics (PHYS 432, Spring 2018).

AY 2016-17: Physics of Sound and Music (PHYS 152, Fall 2016); Analog Electronics (PHYS 431, Winter
2017); Digital Electronics (PHYS 432, Spring 2017).

AY 2015-16: Physics of Sound and Music (PHYS 152, Fall 2015); Analog Electronics (PHYS 431, Winter
2016); Digital Electronics (PHYS 432, Spring 2016).

AY 2014-15: Physics of Sound and Music (PHYS 152, Fall 2014); Analog Electronics (PHYS 431, Winter
2015); Digital Electronics (PHYS 432, Spring 2015).

AY 2013-14: Physics of Sound and Music (PHYS 152, Fall 2013); Analog Electronics (PHYS 431, Winter
2014); Digital Electronics (PHYS 432, Spring 2014).

AY 2012-13: Physics of Sound and Music (PHYS 152, Fall 2012); Classical and Modern Optics (PHYS
424, Winter 2013); Modern Optics Laboratory (PHYS 425, Spring 2013).

AY 2011-12: Classical and Modern Optics (PHYS 424, Winter 2012); Modern Optics Laboratory (PHYS
425, Spring 2012).

AY 2010-11: Physics of Sound and Music (PHYS 152, Fall 2010); Readings in Nonlinear Dynamics
(PHYS 605, Winter 2011); Quantum Optics IT (PHYS 685, Winter 2011); Computational Physics (PHYS
610, Spring 2011).

AY 2009-10: Physics of Sound and Music (PHYS 152, Fall 2009); Quantum Optics II (PHYS 685, Winter
2010); Computational Quantum Optics (PHYS 686, Spring 2010).

AY 2008-9: Physics of Sound and Music (PHYS 152, Fall 2008); The Physics Behind the Internet (PHYS
155, Winter 2009); Recent Developments in Quantum Optics and Quantum Information (PHYS 610,
Spring 2009).

AY 2007-8: Quantum Optics (PHYS 684, Fall 2007); Quantum Optics II (PHYS 685, Winter 2008); Nu-
merical Quantum Optics (PHYS 686, Spring 2008).

AY 2006-7: Quantum Optics (PHYS 684, Fall 2006); Quantum Optics II (PHYS 685, Winter 2007); Nu-
merical Quantum Optics (PHYS 686, Spring 2007).

AY 2005-6: Classical and Modern Optics (PHYS 424/524, Winter 2006); Photonics (PHYS 425/525,
Spring 2006).

AY 2004-5: Classical and Modern Optics (PHYS 424/524, Winter 2005); Modern Optics Laboratory
(PHYS 425/525, Spring 2005).

Students supervised (Ph.D.):
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David Grych (short-term)
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Jonathan Mackrory

Paul Martin

Rick Montgomery (short-term)
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12. Peter (He) Zheng
13. Logan Page

¢ Students supervised (Master’s):
1. Matthew Briel
2. Matthias Fuchs

e Students supervised (undergraduate):

1. Sequoia Alba

Leslie Bicknell
Finley Blackburn
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¢ Students supervised (other):
1. Peter Gaskell (postbaccalaureate, 9/04-8/07)

Los Alamos Summer School. Los Alamos National Laboratory, summers 2002-04.

e Lecturer and research mentor as part of 10-week summer school program for advanced undergradu-
ates.

Physics Laboratory Instructor. University of Dayton, Department of Physics, 8/92 - 4/93.

e Taught laboratory sections for students with non-science majors.


http://www.phys.unm.edu/LASS/

Professional Service

Committee of Visitors to the National Science Foundation, chair of subgroup on PFC/PREP programs, Jan-
uary 2023.

Committee of Visitors to the National Science Foundation, chair of subgroup on PFC/PIF programs, June
2019.

Thesis-Prize Committee. Division of Atomic, Molecular, and Optical Physics (DAMOP) of the American
Physical Society, 2017-8.

Review panelist. National Science Foundation, 2018.
Site-visit review panelist. National Science Foundation, 2016.

Program committee and session chair. 2012 Annual Meeting of the Northwest Section of the American Phys-
ical Society, Vancouver, BC, 18-20 October 2012.

Program committee. IQEC/CLEOPR 2011 (International Conference on Quantum Electronics/Conference
on Lasers and Electro-Optics Pacific Rim), Sydney, Australia, 29 August-1 September 2011 (subcom-
mittee on quantum optics).

Program subcommittee chair. 2011 CLEO/QELS (Conference on Lasers and Electro-Optics/Quantum Elec-
tronics and Laser Science Conference), Baltimore, MD, 1-6 May 2011 (subcommittee on Quantum
Optics of Atoms, Molecules, and Solids).

Program committee. 2010 Annual Meeting of the Northwest Section of the American Physical Society, Walla
Walla, WA, 1-2 October 2010.

Program committee. 2010 CLEO/QELS (Conference on Lasers and Electro-Optics/Quantum Electronics
and Laser Science Conference), San Jose, CA, 16-21 May 2010 (subcommittee on Quantum Optics
of Atoms, Molecules, and Solids).

Site-visit review panelist. National Science Foundation, 2009.

Session chair. Southwest Quantum Information and Technology (SQuInT) Network Eleventh Annual
Meeting, Seattle, WA, 19-22 February 2009, Quantum Measurement session.

Local organizer. PRACQSYS 2008 (The Principles and Applications of Control in Quantum Systems), Eu-
gene, OR, 25-27 August 2008.

Program committee. 2007 CLEO/QELS (Conference on Lasers and Electro-Optics/Quantum Electronics
and Laser Science Conference), Baltimore, MD, 6-11 May 2007 (subcommittee on Quantum Optics
and Quantum Information).

Session chair. 2007 CLEO/QELS (Conference on Lasers and Electro-Optics/Quantum Electronics and Laser
Science Conference), Baltimore, MD, 6-11 May 2007, Session QTh].

Retreat co-organizer. Oregon Center for Optics 2006 Annual Retreat, Eugene, OR, 14-15 February 2006.

Program committee. 2005 Annual Meeting of the Northwest Section of the American Physical Society, Vic-
toria, BC, Canada, 13-14 May 2005 (atomic, molecular, optical, and chemical physics subgroup).

Conference co-organizer. Southwest Quantum Information and Technology (SQuInT) Network Fifth An-
nual Meeting, Santa Fe, NM, 7-9 February 2003.
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Workshop co-organizer. Quantum Enabled Science and Technology (QUEST) 2002-2004 Annual Summer
Workshops, Santa Fe, NM.

Referee for:

e American Journal of Physics

e American Physical Society (Physical Review Letters, A, B, and E; Reviews of Modern Physics)
e The European Physical Journal D — Atomic, Molecular and Optical Physics

e Journal of Optics B: Quantum and Semiclassical Optics

e Natural Sciences and Engineering Research Council of Canada

e National Science Foundation, Atomic, Molecular, and Optical Physics and Condensed Matter Physics
programs

e New Journal of Physics
e Research Corporation
e Quantum Information & Computation

e Review of Scientific Instruments (acknowledged as an “outstanding and exceptional referee” in 2010,
athttp://rsi.aip.org/referee_acknowledgment_for_2010.)

e Science

Grants

8. “Stochastic and Dissipative Dynamics of Ultracold Atoms,” National Science Foundation, beginning
8/15. Total award: $420,000 over three years.

7. “Measurement-Driven Quantum Dynamics and the Quantum-Classical Transition with Ultracold Atoms,”
National Science Foundation, beginning 8/11. Total award: $420,000 over three years.

6. “Ultracold Atoms as a Probe of Novel Atom-Surface Interactions,” National Science Foundation, begin-
ning 8/09. Total award: $410,000 over three years.

5. “Frontiers of Photonics: Advanced Laboratory Training in Nonlinear, Quantum, and Integrated Optics,”
2006 Intel Faculty Fellowship Awards. With Steve Gregory and Hailin Wang, $50,000 for new modules in
the University of Oregon Optics Teaching Laboratory.

4. National Science Foundation Research Experience for Undergraduates (REU) annual supplementary
awards, for summers 2006-2009. Total from four awards: $40,000.

3. “Continuous Measurements of Quantum Dynamical Systems,” National Science Foundation CAREER
award, beginning 3/06. Total award: $570,576 over five years.

2. “Acquisition of Instrumentation for Multidisciplinary Experimental and Theoretical Research in Quan-
tum Information and Quantum Control,” National Science Foundation Major Research Instrumentation
program, beginning 7/05. One of 10 named participants and lead co-PI for the portion of $211,000 for a
Beowulf-class workstation cluster.

1. “Bose-Einstein condensate physics: dynamics and applications,” Los Alamos National Laboratory LDRD
DR program, beginning 10/03. One of 10 named participants, for a total of $4.3M over three years.
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He Zheng and Daniel A. Steck, “Atoms, Worldlines, and the Failure of the Scalar Approximation,” submit-
ted for publication. Also available as arXiv preprint 2502.15997.

S.]J. van Enk and Daniel A. Steck, “All Hilbert spaces are the same: consequences for generalized coordi-
nates and momenta,” submitted for publication. Also available as arXiv preprint 2502.08494.

Jonathan B. Mackrory, He Zheng, and Daniel A. Steck “Pathwise Differentiation of Worldline Path Inte-
grals,” Physical Review A 110, 042826 [15 pages] (2024). DOI: 10.1103/PhysRevA.110.042826. Also avail-
able as arXiv preprint 2407.06470.

Wesley W. Erickson and Daniel A. Steck “Anatomy of an Extreme Event: What Can We Infer About the
History of a Heavy-Tailed Random Walk?” Physical Review E 106, 054142 [8 pages + 8 supplement pages]
(2022). DOI: 10.1103/PhysRevE.106.054142. Also available as arXiv preprint 2002.03849.

Jonathan B. Mackrory, Tanmoy Bhattacharya, and Daniel A. Steck, “Worldline Approach for Numerical
Computation of Electromagnetic Casimir Energies. I. Scalar Field Coupled to Magnetodielectric Media,”
Physical Review A 94, 042508 [20 pages] (2016) DOI: 10.1103/PhysRevA.94.042508. Also available as arXiv
preprint 1606.00150.

Chris Seck, Paul J. Martin, Eryn C. Cook, Brian Odom, and Daniel A. Steck, “Noise reduction of a Lib-
brecht-Hall-style current driver,” Review of Scientific Instruments 87, 064703 [4 pages] (2016). DOL:
10.1063/1.4953330. Also available as arXiv preprint 1604.00374.

Jayampathi C. B. Kangara, Andrew J. Hachtel, Matthew C. Gillette, Jason T. Barkeloo, Ethan Clements,
Samir Bali, Brett E. Unks, Nicholas A. Proite, Deniz D. Yavuz, Paul J. Martin, JeremyJ. Thorn, and Daniel A.
Steck, “Design and construction of cost-effective tapered amplifier systems for laser cooling and trapping
experiments,” American Journal of Physics 82, 805 [13 pages] (2014). DOI: 10.1119/1.4867376.

Eryn C. Cook, Paul J. Martin, Tobias L. Brown-Heft, Jeffrey C. Garman, and Daniel A. Steck, “High-
passive-stability diode-laser design for use in atomic-physics experiments,” Review of Scientific Instru-
ments 83, 043101 [9 pages] (2012). Also available as arXiv preprint 1203.0597. DOI: 10.1063/1.3698003.

Mark Raizen and Daniel A. Steck, “Cold atom experiments in quantum chaos,” Scholarpedia 6, 10468
(2011). DOI: 10.4249/scholarpedia.10468.

Kurt Jacobs and Daniel A. Steck, “Engineering Quantum States, Nonlinear Measurements, and Anoma-
lous Diffusion by Imaging,” New Journal of Physics 13, 013016 [16 pages] (2011). Also available as arXiv
preprint 1008.4121. DOI: 10.1088/1367-2630/13/1/013016.

I. Lizuain, J. Echanobe, A. Ruschhaupt, J. G. Muga, and D. A. Steck, “Structural and dynamical aspects of
avoided crossing resonances in a 3-level A system,” Physical Review A 82, 065602 [4 pages] (2010). Also
available as arXiv preprint 1008.2078. DOI: 10.1103/PhysRevA.82.065602.

Jonathan B. Mackrory, Kurt A. Jacobs, and Daniel A. Steck, “Reflection of a particle from a quantum mea-
surement,” New Journal of Physics 12, 113023 [25 pages] (2010). Includes online data animations. Also
available as arXiv preprint 1009.4968. DOI: 10.1088/1367-2630/12/11/113023.

Elizabeth A. Schoene, Jeremy J. Thorn, and Daniel A. Steck, “Cooling atoms with a moving one-way bar-
rier,” Physical Review A 82, 023419 [5 pages] (2010). Also available as arXiv preprint 1012.3207. DOL:
10.1103/PhysRevA.82.023419.
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Peter E. Gaskell, Jeremy J. Thorn, Sequoia Alba, and Daniel A. Steck, “An open-source, extensible system
for laboratory timing and control,” Review of Scientific Instruments 80, 115103 [10 pages] (2009). DOLI:
10.1063/1.3250825.

Jeremy J. Thorn, Elizabeth A. Schoene, Tao Li, and Daniel A. Steck, “Dynamics of cold atoms crossing
a one-way barrier,” Physical Review A 79, 063402 [19 pages] (2009). Also available as arXiv preprint
0903.3635. DOI: 10.1103/PhysRevA.79.063402.

Jeremy J. Thorn, Elizabeth A. Schoene, Tao Li, and Daniel A. Steck, “Experimental Realization of an Op-
tical One-Way Barrier for Neutral Atoms,” Physical Review Letters 100, 240407 [4 pages] (2008). Also
available as arXiv preprint 0802.1585. DOI: 10.1103/PhysRevLett.100.240407.

Media coverage of this paper:

(a) PRL “Editor’s Suggestion.”

(b) Kate Mcalpine, “Physicist’s atom-sorting ‘demon’ created with lasers,” New Scientist 198 No. 2661,
14 (21 June 2008).

(c) Davide Castelvecchi, “One-way gate mimics ‘demon’ to trap atoms,” Science News 174 No. 2, 7 (19
July 2008) (Web version, “Left in the Cold,” 20 June, 2008, at http://www.sciencenews.org/view/
generic/id/33454/title/Left_in_the_cold.).

(d) David Voss, “Cold atoms on a one-way ticket,” Physics (14 July 2008), http://physics.aps.org/synop
sis-for/10.1103/PhysRevLett.100.240407.

(e) Adela Marian and Bretislav Friedrich, “News & Views: Maxwell’s demon opens new doors,” Nature
Photonics 2, 463 (2008) DOI: 10.1038/nphoton.2008.145.

(f) John Wallace, “Asymmetric optical potential barrier becomes Maxwell’s demon,” Laser Focus World,
44 (November 2008), available online at http://www.laserfocusworld.com/display article/343
857/12/none/none/NBrea/Asymmetric-optical-potential-barrier-becomes-Maxwell’s-demo.

(g) P-M. Binder, “Science Perspectives: Reflections on a Wall of Light,” Science 322, 1334 (2008) DOI:
10.1126/science.1166681.

Kevin A. Mitchell and Daniel A. Steck, “Fractal templates in the escape dynamics of trapped ultracold
atoms,” Physical Review A 76, 031403(R) [4 pages] (2007). Also available on arXiv as physics/0612052.
DOI: 10.1103/PhysRevA.76.031403.

Kurt Jacobs and Daniel A. Steck, “A Straightforward Introduction to Continuous Quantum Measure-
ment,” Contemporary Physics 47, 279-303 (2006). Also available as arXiv preprint quant-ph/0611067.
DOI: 10.1080/00107510601101934.

Daniel A. Steck, Kurt Jacobs, Hideo Mabuchi, Salman Habib, and Tanmoy Bhattacharya, “Feedback cool-
ing of atomic motion in cavity QED,” Physical Review A 74, 012322 [21 pages] (2006). Also available as
arXiv preprint quant-ph/0509039 and LANL Release LA-UR-04-4687. DOI: 10.1103/PhysRevA.74.012322.

Daniel A. Steck, Kurt Jacobs, Hideo Mabuchi, Tanmoy Bhattacharya, and Salman Habib, “Quantum Feed-
back Control of Atomic Motion in an Optical Cavity,” Physical Review Letters 92, 223004 [4 pages] (2004).
Includes auxiliary material and data animations in the EPAPS repository. Also available as arXiv preprint
quant-ph/0310153 and LANL Release LA-UR-03-6826. DOI: 10.1103/PhysRevLett.92.223004.

Windell H. Oskay, Daniel A. Steck, and Mark G. Raizen, “Observation of Cumulative Spatial Focusing of
Atoms,” Physical Review Letters 89, 283001 [4 pages] (2002). DOI: 10.1103/PhysRevLett.89.283001.

Media coverage of this paper:
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