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CURRICULUM VITAE - JONATHAN BEN FREUND

Principal Employment:

Current: University of Illinois at Urbana-Champaign

Donald Biggar Willett Professor, 2016— (MechSE 67%; Aerospace 33%)
Professor, Aug. 2010— (MechSE 67%; Aerospace 33%)

Associate Professor, Aug. 2004—Aug. 2010

Assistant Professor, July 2001-Aug. 2004

Prior: UCLA Assistant Professor, Jan. 1998—July 2001
Additional Positions:

Computational Science and Engineering Faculty, UIUC, 2001—present

Senior Visiting Fellow, CTR, Stanford University, 2001

Part time faculty, Beckman Institute, UIUC, 2005-2011

Research Director, Center for Simulation of Advanced Rockets, UIUC, 2008-2010

Professor, College of Engineering, Coordinated Science Lab, 2014—present

co-Director XPACC — the Center for Exascale Simulation of Plasma-coupled Combustion
($20M DOE funding under PSAAPII), 2014—present

Awards:

Excellence in Faculty Mentoring Award, 2017

Donald Biggar Willett Professorship, 2016

Fellow of the American Physical Society, 2011

Associate Fellow ATAA, 2011

Kritzer Faculty Scholar (endowed scholarship), 2011-2016

Xerox Award for Faculty Research, 2010

Francois Frenkiel Award, APS Division of Fluid Dynamics, 2008

UIUC List of Teachers Ranked Excellent by Their Students, 2004, 2008-2011, 2013-2015
Engineering Council Award for Excellence in Advising, 2008, 2013

Winner APS DFD Gallery of Fluid Motion, 2000

Education:
Ph.D. Mechanical Engineering Stanford University January 1998
M.S. Mechanical Engineering Stanford University June 1992
B.S. Mechanical Engineering Stanford University June 1991

Courses Taught:

Cellular Biomechanics (redesigned course)

Molecular Dynamics Simulation (new course)

Simulation Prediction with Quantified Uncertainty (new course)
Spectral Methods

Advanced Graduate Fluid Mechanics

Advanced CFD

Introductory Fluid Mechanics

Introductory Numerical Methods

Boundary Layer Theory



Primary Research Interests:

Fluid mechanics, mechanics of nanometer-scale systems, numerical methods, combustion,
plasma-flow coupling, biomedical fluid mechanics, aerodynamic sound

Outside Professional Activities:

Editor:
Physics of Fluids, Associate Editor (2010-2016)
Annual Review of Fluid Mechanics, Editorial Board (2011, 2014-2018)
Physical Review Fluids, Associate Editor (2016-)

Paper Referee: Journal of Fluid Mechanics, Physical Review Fluids/Letters/B/E, Journal
of Computational Physics (Certificate of Excellence 2013), Physics of Fluids, SIAM Jour-
nal on Applied Mathematics, Journal of Sound and Vibration, AIAA Journal, PLOS One,
PLOS Computational Biology, Journal of Chemical Physics, Journal of Physical Chemistry,
Nanotechnology, Microcirculation, Journal of Heat Transfer, International Journal of Heat
Transfer, European Journal of Mechanics B — Fluids, Journal of Turbulence, Theoretical and
Computational Fluid Dynamics, Journals of Fluids and Structures, Biophysical Journal, Mi-
crocirculation, Soft Matter.

Funding: DOE, NASA, AFOSR, ONR, NIH, NSF, Rolls Royce

Meeting lead organizer:
Directions in Computational Flow Phyics, San Diego, CA, Sept. 2012
APS/DFD: Chair for Annual Meeting, Chicago 2020

Proposal Referee/Panelist: NSF (2004, 2006, 2007, 4x2010, 2x2012, 2014, 2x2016), DOE
(2006), ARO (2015), AFOSR (2015), Europoeal Research Council (2015), European Com-
mission Authentication Service (ECAS), IPODI Post-Doc Initiative TU Berlin (2015)

Member: APS (DFD), ATAA, SoR, Biophysical Society
Consultant: Sirensensor, HERA, BR, IllinoisRocstar, Halliburton

Committee/Panel Service:
ATAA Aeroacoustics Technical Committee (2000-2006)

APS/DFD Acrivos Dissertation Award in Fluid Mechanics Selection Committee (2001-
2002)

NASA Glenn 4th Computational Aeroacoustics Workshop Technical Committee
Organized Aeroacoustics Sessions (~ 60 papers), ATAA Aerospace Sciences Meeting (2003)
APS/DFD Technical Program Committee Chair 2005 Annual Meeting

L/MRAC NSF national computing allocations committee (2006-2010)

Track Chair, MD Simulation of Microscale and Nanoscale Phenomena, 5th International
Conference on Nanochannels, Microchannels & Minichannels (ICNMM2007)

INCITE DOE supercomputer allocations committee (2007, 2013-2016)
DOE ALCC super computer allocations committee (2015-2016)
APS/DFD External Affairs Committee (2008, vice-chair 2009, chair 2010-2013)

Advisory Committee/Panelist: ERCOFTAC Symposium on Sound Source Mechanisms in
Turbulent Shear-Flow (2008)



Society of Engineering Science (SES), Board of Directors, (2009-2011)

SES Honors Committee (2010-2011)

APS/DFD Executive Committee elected Member-at-Large (2012-2015)

Advisory Committee: 9th Int. Symp. on Turbulence and Shear Flow Phenomena (2015)
Ilinois—Blue Waters computer time allocation committee (2014-present)

Reviewer: Department of Energy ASCR Leadership Computing Challenge (2015)
APS/DFD Frenkiel award selection committee (2015-present)

International Scientific Committee, CFD in Medicine and Biology II, Albufeira, Portugal
(2015)

APS/DFD Officer: elected Secretary/Treasurer (2015-2018)
APS/DFD: ad hoc committee on Frenkiel Award changes (2016)

Local organizing committee: Tenth International Symposium on Turbulence and Shear
Flow Phenomena (TSFP10)

Invited Talks:

Graduate Aeronautical Laboratories, Caltech, Jan. 1998

United Technologies Research Center, Hartford, CT, Aug. 1998
United Technologies Research Center, Hartford, CT, Nov. 1998
University of California, San Diego, Jan. 1999

University of California, Santa Barbara, Feb. 1999

University of Southern California, March 1999

Fidgenossische Technische Hochschule, Ziirich, June 1999

ASME, Division of Fluid Dynamics, Summer Meeting, July 1999
University of California, Irvine, May 2000

NASA Glenn Research Center, Cleveland, OH, May 2000

United Technologies Research Center, Hartford, CT, Dec. 2000
University of Illinois at Urbana—Champaign, 1L, Mar. 2001
Northwestern University, Evanston, IL, May 2001

ASME, Winter Annual Meeting, Nov. 2001

NASA Glenn Research Center, Cleveland, OH, Dec. 2002

Purdue University, Apr. 2002

Universidad Politécnica de Madrid, May 2002 (short course on MD)
Universidad Politécnica de Madrid, May 2002 (seminar on jet noise)
Caltech, Pasadena, CA, Oct. 2002

National Center for Microgravity Research, Cleveland, OH, Dec. 2002
Seoul National University, Mar. 2003 (seminar on nanofluidics)
Seoul National University, Mar. 2003 (seminar on jet noise)

Ilinois Institute of Technology, Apr. 2003

ATAA Fluid Dynamics Conference, June 2003

U.S. Nat. Cong. on Comp. Mech., Nanofluidics keynote talk, Aug. 2003
Princeton University, Nov. 2003

Aerodynamisches Institut, Aachen, Germany, Mar. 2004

ICTAM 2004, Warsaw, Poland, Sept. 2004

Reynolds Symposium, APS-DFD Meeting, Seattle, Nov. 2004
Northwestern University, Evanston, IL, Jan. 2005

Notre Dame University, South Bend, IN, Jan. 2005



Stanford University, Stanford, CA, March 2005

Sandia National Lab, Albuqueque, NM, April 2005

ATAA Fluid Dynamics Conference, Toronto, June 2005

United Technologies Research Center, Hartford, CT, June 2005

Japan/U.S. Joint Seminar on Nano. Transport, Matsushima, Japan, July 2005
SIAM Annual Meeting, New Orleans, LA, July 2005

University of Florida, Gainesville, FL, Nov. 2005

University of California, Santa Barbara, CA, Feb. 2006

University of Texas, Austin, TX, Feb. 2006 (jet noise)

University of Texas, Austin, TX, Feb. 2006 (evaporating menisci)

California Institute of Technology, Pasadena, CA, March 2006 (jet noise)
California Institute of Technology, Pasadena, CA, March 2006 (leukocyte margination)
Purdue University, West Lafayette, IN, April 2006 (jet noise)

Purdue University, West Lafayette, IN, April 2006 (evaporating menisci)
University of California, Santa Barbara, CA, Oct. 2006

Brown University, Providence, RI, Nov. 2006

Duke University, Durham, NC, Nov. 2006 (jet noise)

Duke University, Durham, NC, Nov. 2006 (evaporating menisci)

Centre d’Etudes Aerodynamiques et Thermiques, Poitiers, France, July 2007

New Mexico State University, Las Cruses, NM, April 2007

Stanford University, Symposium Honoring John Kim, Stanford, CA, Sept. 2007
Kungliga Tekniska Hogskolan (KTH), Stockholm, Nov. 2007

Centre d’Etudes Aerodynamiques et Thermiques, Jet Noise Symposium, July 2008
University of lowa, lowa City, IA, Oct. 2008

Notre Dame, South Bend, IN, Nov. 2008

Francois Frenkiel Award Lecture, APS-DFD, San Antonio, TX, Nov. 2008

ATAA Aerospace Sciences Mtg., session on immersed mesh methods, Orlando, Jan. 2009
Acoustical Society of America, 157th Meeting, Portland, OR, May 2009
International Kidney Stone Institute Meeting, Indianpolis, IN, Dec. 2009

Johns Hopkins, Baltimore, MD, Feb. 2010

University of Southhampton, UK, ITUTAM symposium, Mar. 2010
NASA/NAVAIR/ONR/NRL/AFRL Jet LES Workshop, NASA Glenn, May 2010
Centre d’Etudes Aerodynamiques et Thermiques, June 2010

University of Michigan, Ann Arbor, MI, Jan. 2011

University of Maryland, College Park, MD, March 2011

Notre Dame University, South Bend, IN, Jan. 2012

Northwestern University, Evanston, IL, April 2012

Int. Conf. on Numerical Methods in Mulitphase Flows, State College, PA, June 2012
Transition and Turbulence—EPTT2012, Sao Paulo, Brazil, Sept. 2012 [2 lectures]
GE Global Research, Niskayuna, NY, June 2012

ICES, UT Austin, Austin, TX, Dec. 2012

Directions in Computational Flow Physics (Conference), San Diego, CA, Oct. 2012
Society of Engineering Science, Biomembranes Keynote, Providence, RI, July 2013
Stanford University, Stanford, CA, Oct. 2013

University of Washington, Seattle, CA, Nov. 2013

AFOSR, MURI Review on Plasma-Assisted Comb., invited guest speaker, Oct. 2013
Towa State University, Ames, IA, Mar. 2014

Mathematical Bioscience Institute, OSU, Colubus, OH, Mar. 2014



SIAM Annual Meeting, Chicago, IL, July 2014

Miss. State Conf. on Diff. Eq. and Comp. Sim., Starkville, MS, principal lecture, Oct. 2014
Sandia National Laboratory, Albuqueque, NM, Jan 2015

Los Alamos National Laboratory, Los Alamos, NM, Jan 2015

University of Wisconsin, Madison, WI, Feb 2015

University of Illinois at Urbana—Champaign, Physics Colloquium, Feb 2015
University of lowa, lowa City, IA, March 2015

Lawrence Livermore National Laboratory, Livermore, CA, March 2015
Princeton University, Princton, NJ, March 2016

University of Maryland, College Park, MD, April 2016

University of Pennsylvania, Philadelphia, PA, April 2016

AFOSR, Combustion Program, invited guest speaker, June 2016

Seoul National University, Seoul, Korea, July 2016

ICTAM2016, Montreal, Aug. 2016

Sandia National Laboratory, Albuquerque, NM, Nov. 2016

Lawrence Livermore National Laboratory, Livermore, CA, Nov. 2016

Los Alamos National Laboratory, Los Alamos, NM, Dec. 2016

Workshop on UQ and Data-Driven Modeling, Austin, TX, Mar. 2017
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J. KASTNER, M. SAMIMY, J. HILEMAN & J. B. FREUND, “Comparison of noise sources
in high and low Reynolds number high speed jets,” AIAA J. 44(10) 2251-2258 (2006).

A. SAMANTA, J. B. FREUND, M. WEI & S. K. LELE, “The robustness of acoustic analogies
for predicting mixing-layer noise,” AIAA J. 44(11) 2780-2786 (2006).

J. B. FREUND, “Leukocyte margination in a model microvessel,” Phys. Fluids, 19(3) 023301
(2007).

J. B. FREUND, T. CoLoNIUS & A. P. EVAN, “A cumulative shear mechanism for tissue
damage initiation in shock-wave lithotripsy,” Ultrasound in Med. Biol. 33(9) 1495-1503
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to steady state in ion bombardment of silicon,” Mechanics Research Communications
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H. Zuao, J. B. FREUND & R. D. MOSER, “A fixed-mesh method for incompressible flow-
structure systems with finite solid deformations,” J. Comp. Phys. 227(6) 3114-3140
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. B. FREUND, R. K. SHUKLA & A. P. EvAN, “Shock-induced bubble jetting into a
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on staggered meshes” Computers and Fluids 39 1332-1344 (2010).

D. TopraLIAN & J. B. FREUND, “Acoustic resonance in a ducted-jet system” AIAA
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[including cover art].
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nanopore formation,” Nanotechnology 25 035303 (2014).

KM, D. J. Bobony & J. B. FREUND, “Adjoint-based control of loud events in a
turbulent jet,” J. Fluid Mech. 741 28-59 (2014).

B. FREUND & J. VERMOT, “The wall-stress footprint of blood cells flowing in microves-
sels,” Biophysical Journal 106(3) 752-762 (2014).

D. KREHBIEL, L. C. SCHIDEMAN, D. A. KING & J. B. FREUND, “Algal cell disruption
using microbubbles to localize ultrasonic energy,” Bioresource Technology 173 448-451
(2014).

B. FREUND, “A critical assessment of resolution for red-blood-cell simulation,” Procedia
IUTAM 16 99-105 (2015).

VISHNAMPET, D. B. BobpoNY & J. B. FREUND, “A practical discrete-adjoint method
for high-fidelity compressible turbulence simulations,” J. Comp. Physics 285 173-192
(2015).

. DaAs, J. B. FREUND & H. T. JOHNSON, “Mechanisms of material removal and mass

transport in focused ion beam nanopore formation,” J. App. Physics 117 085304 (2015).
A. FoNTAINE, G. S. ErLioTrT, J. M. AusTIN & J. B. FREUND, “Very near-nozzle
shear-layer turbulence and jet noise,” J. Fluid Mech. 770 27-51 (2015).

. B. FREUND & R. H. EwoLDT, “Quantitative rheological model selection: Good fits

versus credible models using Bayesian inference,” J. of Rheology 59(3) 667-701 (2015).

. BosgeLul, J. B. FREUND & J. VERMOT, “Blood flow mechanics in cardiovascular devel-

opment,” Cellular and Molecular Life Sciences 72 2545-2559 (2015).

. Das, H. T. JounsoN & J. B. FREUND, “Atomic-scale thermocapillary flow in focused

ion beam milling,” Phys. Fluids 27 052003 (2015).

. TtwARlI, C. PANTANO & J. B. FREUND, “Growth-and-collapse dynamics of small bubble

clusters near a wall,” J. Fluid Mech. 775 1-23 (2015).

. SAMANTA & J. B. FREUND, “A model supersonic buried-nozzle jet: instability and

acoustic wave scattering and the far-field sound,” J. Fluid Mech. 778 189-215 (2015).

. H. BRYNGELSON & J. B. FREUND, “Buckling and its effect on the confined flow of a

model capsule suspension,” Rheologica Acta 55 451-464 (2016).

. Das, J. B. FREUND & H. T. JOHNSON, “Erosive-thermal transition in high-flux focused

ion beam nanomachining of surfaces,” Extreme Mechanics Letters 7 121-125 (2016).

. N. BEams, L. N. OLsoN & J. B. FREUND, “A finite element based P3M method for

N-body problems,” STAM Journal on Scientific Computing (SISC) 38(3) A1538-A1560
(2016).

. H. BRYNGELSON & J. B. FREUND, “Capsule-train stability,” Phys. Rev. Fluids 1 033201

(2016).
MovAHED, W. KREIDER, A. D. MAXWELL, S. B. HUTCHENS & J. B. FREUND,

“Cavitation-induced damage of soft materials by focused ultrasound bursts: A fracture-
based bubble dynamics model,” J. Acoust. Soc. Am. 140(2) 1374-1386 (2016).

. NATARAJAN, J. B. FREUND & D. J. BODONY, “Actuator selection and placement for

localized feedback flow control,” J. Fluid Mech. 809 775-792. (2016).

. Mackay, J. B. FREUND & H. T. JOHNSON, “Hydrogen recombination rates on silica

from atomic-scale calculations,” J. Phys. Chem. C' 120(42) 2413724147 (2016).



P. MovaHED, W. KREIDER, A. D. MAXWELL, B. DUNMIRE & J. B. FREUND, “Ultrasound-
induced bubble clusters in tissue-mimicking agar phantoms,” Ultrasound in Med. Biol.
43(10) 2318-2328 (2017).

L. MassA & J. B. FREUND, “Plasma-combustion coupling in a dielectric-barrier discharge
actuated fuel jet,” Comb. and Flame 184 208-232 (2017).

J. D. KrReHBIEL & J. B. FREUND, “Stokes flow inside a sphere in an inviscid extensional
flow,” Zeitschrift fir angewandte Mathematik und Physik (ZAMP) 68 81:1-13 (2017).

K. MACKAY, J. B. FREUND & H. T. JOHNSON, “Poisoning of hydrogen recombination on
silica due to water adsorption,” J. Phys. Chem. C' 121(30) 16366-16372 (2017).

accepted to refereed journals:

F. BoseLrl, E. STEED, J. B. FREUND & J. VERMOT, “Hemodynamic shear stress pat-
terns predict the orientation of convergent tissue movements in the embryonic heart,”
to appear Development (2017).

book reviews:

J. B. FREUND, “Doyle D. Knight: Elements of numerical methods for compressible flows,”
Theoretical and Computaitonal Fluid Dynamics 22 83-84 (2007).

book chapters:

J. B. FREUND & S. K. LELE, “Computer simulation and prediction of jet noise,” High Speed
Jet Flows: Fundamentals in Applications, P. J. Morris, D. K. McLaughlin & G. Raman,
Taylor & Francis (2001).

J. B. FREUND & H. ZHAO, “A fast high-resolution boundary integral method for multiple,
interacting blood cells,” Computational Hydrodynamics of Capsules and Biological Cells
edited by C. Pozrikidis. Chapman & Hall/CRC Mathematical & Computational Biology
(2010). [including cover art]

in symposium proceedings:

J. B. FREUND & M. G. MUNGAL, “Drag and wake modification of axisymmetric bluff
bodies using coanda blowing,” ATAA paper 92-2705 (1992).

J. B. FREUND, S. K. LELE & P. MoIN, “Matching of near/far-field equation sets for direct
computation of aerodynamic sound,” ATAA paper 93-4326 (1993).

J. B. FREUND, S. K. LELE & P. MoIN, “Calculation of the radiated sound field using an
open Kirchhoff surface,” CEAS/ATAA paper 95-061 (1995).

J. B. FREUND, S. K. LELE & P. MoIN, “Direct simulation of a supersonic round turbulent
shear layer,” ATAA paper 97-0760 (1997).

J. B. FREUND & P. MOIN, “Mixing enhancement in jet exhaust using fluidic actuators:
direct numerical simulations,” ASME: FEDSM98-5235 (1998).

J. B. FrReunD, S. K. LELE & P. MoIN, “Direct simulation of a Mach 1.92 jet and its
sound field,” ATAA/CEAS Paper 98-2291 (1998).

P. Moin, B. J. BOERsMA, J. B. FREUND, A. G. KRAVCHENKO & C. D. PIERCE, “Tur-
bulence simulations on parallel computers,” International Conference on Parallel CFD,
Developments and Applications of Parallel Technology Preprints, 15-17, Hsinchu, Tai-
wan, May 11-14 (1998).

T. Coronius, K. MoHSENI, J. B. FREUND, S. K. LELE & P. MoOIN, “Evaluation of noise
radiation mechanisms in a turbulent jet,” Proceedings of the 1998 Summer Program,
Center For Turbulence Research (1998).

10



P. KoumouTsakos, J. B. FREUND & D. PAREKH, “Evolution strategies for parameter
optimization in jet flow control,” Proceedings of the 1998 Summer Program, Center For
Turbulence Research (1998).

A. B. Cain, J. B. FrReunD, T. BEwWLEY & T. CoLONIUS, “An approach to systems
modeling for real-time control of jet flows,” Proceedings of the 1998 Summer Program,
Center For Turbulence Research (1998).

J. B. FREUND, “Direct numerical simulation of the noise from a Mach 0.9 jet,” ASME
Fluids Eng. Division, FEDSM99-7251 (1999).

J. B. FREUND, “Acoustic sources in a turbulent jet: a direct numerical simulation study,”
ATAA Paper 99-1858 (1999).

J. B. FREUND, “Atomistic simulation of electro-osmosis in a nanometer-scale channel,”
Proceedings of the 2000 Summer Program, Center for Turbulence Research (2000).

K. Monseni, T. CoLoNIUS & J. B. FREUND, “On the role of nonlinearity in Mach wave
radiation in a Mach = 1.92 jet,” AIAA Paper 2001-0377 (2001).

J. B. FREUND & T. FLEISCHMAN, “A numerical study of jet noise mechanisms: sound
scattering by turbulence,” ATAA Paper 2001-0375 (2001).

J. B. FREUND, “Atomistic simulation of electro-osmosis in a nanometer-scale channel,”
Modeling and Simulation of Microsystems 2001 (MSM2001), March 19-21, Hilton Head
Island, SC (2001).

S. SHINA, J. B. FREUND & V. K. DHIR, “Molecular dynamics simulation of interfacial
tension of ultra-thin liquid films on a solid surface,” Proceedings of IMECE2001, 2001
ASME International Mechanical Engineering Conference and Exposition, November 11-
16, New York (2001).

M. WEI & J. B. FREUND, “Optimal control of free shear flow noise,” AIAA Paper 2002-0665
(2002).

J. B. FREUND & T. CoLoNIUS, “POD analysis of sound generation by a turbulent jet,”
ATAA Paper 2002-0072 (2002).

M. WEI & J. B. FREUND, “Noise control using adjoint-based optimization,” AIAA Paper
2002-2524 (2002).

J. B. FREUND, “Turbulent Jet Noise: Shear Noise, Self-Noise and Other Contributions,”
ATAA Paper 2002-2423 (2002).

A. KHAVARAN, J. BRIDGES & J. B. FREUND, “A parametric study of fine-scale turbulence
mixing noise,” AIAA Paper 2002-2419 (2002).

T. Coronius & J. B. FREUND, “Reconstruction of large-scale structures and acoustic
radiation from a turbulent M = 0.9 jet using the proper orthogonal decomposition,”
Advances in Turbulence IX, Proceedings of the Ninth European Turbulence Conference
(2002).

B. REMBOLD, J. B. FREUND & M. WANG, “An evaluation of LES for jet noise prediction,”
Proceedings of the 2002 Summer Program, Center For Turbulence Research (2002).

J. B. FREUND, D. J. Bopony & S. K. LELE, “Turbulence interactions leading to far-field
jet noise,” Proceedings of the 2002 Summer Program, Center For Turbulence Research
(2002).

L. I. CErvINNO, T. R. BEWLEY, J. B. FREUND & S. K. LELE, “Perturbation and adjoint
analyses of flow-acoustic interactions in an unsteady 2D jet,” Proceedings of the 2002
Summer Program, Center For Turbulence Research (2002).

11



T. Coronius, C. W. RowLEY, J. B. FREUND & R. M. MURRAY, “On the choice of
norm for modeling compressible flow dynamics at reduced-order using the POD,” IEEE
Conference on Decision and Control, Las Vegas, Nevada (2002).

S. SHINA, V. K. DHIR, B. SHi, J. B. FREUND & E. DARVE, “Surface tension evaluation
in Lennard-Jones fluid system with untruncated potentials,” Proceedings of 2003 ASME
Summer Heat Transfer Conference, July 21-28, 2003, Las Vegas, Nevada (2003).

J. B. FREUND & M. WEI, “Adjoint-based control of free shear flow noise,” ATAA Paper
2003-3570 (2003).

J. B. FREUND, S. K. LELE & M. WEI, “The robustness of acoustic analogies,” Proceedings
of the 2004 Summer Program, Center For Turbulence Research (2004).

N. KALYANASUNDARAM, M. C. MOORE, J. B. FREUND & H. T. JOHNSON, “Structure and
stress evolution due to medium energy ion bombardment of silicon,” Proceedings of the
International Workshop on Nanomechanics, Nanomechanics of Materials and Structures
(Springer) 191-198 (2004).

J. B. FREUND & M. WEI, “Small changes that make a mixing layer very, very quiet,”
ATAA Paper 2005-0997 (2005).

J. KASTNER, M. SAMIMY, J. HILEMAN & J. B. FREUND, “Comparison of noise sources
in high and low Reynolds number high speed jets,” ATAA Paper 2005-3092 (2005).

J. B. FREUND, A. SAMANTA, S. K. LELE & M. WEI, “The robustness of acoustic analo-
gies,” AIAA Paper 2005-2940 (2005).

R. KLEINMAN & J. B. FREUND, “Adjoint-based control of the noise from a turbulent
mixing layer,” ATAA Paper 2006-2501 (2006).

J. B. FREUND, “A Possible Cumulative Shear Mechanism For Tissue Damage Initiation In
SWL,” to appear in a published volume from the 1st Annual International Urolithiasis
Research Symposium (2007).

J. FETTIG & J. B. FREUND, “Characterization of flow and polymerization in self-healing
composites,” 1st International Conference on Self Healing Materials, April 18-20, No-
ordwijk, The Netherlands (2007).

J. B. FREUND, V. ToPALIAN, A. SAMANTA, J. KiM & A. HASELBACHER, “Super-
resonances in AEDC altitude test cells,” AIAA Paper 2007-1619 (2007).

A. WiLLis & J. B. FREUND, “Stochastic dynamics of thin liquid films,” ASME Paper
ICNMM2007-30106, Proceedings of ASME ICNMM2007 5th International Conference
on Nanochannels, Microchannels, and Minichannels, June 18-20, 2007, Puebla, Mexico
(2007).

D. EscHrIcHT, P. JOrRDAN, M. WEI, J. FREUND & F. THIELE, “Analyais of noise-
controlled shear-layers,” AIAA Paper 2007-3660.

Y. Damvon, T. L. JACKSON, V. TOPALIAN, J. B. FREUND & J. BUCKMASTER, “Acoustics
in a two-dimensional slab rocket motor,” AIAA Paper 2008-1006 (2008).

R. KLEINMAN & J. B. FREUND, “Turbulence scales and jet noise,” ATAA Paper 2008-2982
(2008).

A. SamanTA & J. B. FREUND, “Acoustic reflection of vorticity waves at a shrouded-jet
exit in ‘howling’ resonances,” ATAA Paper 2008-3051 (2008).

S. M. HOGBERG, H. O. AKERSTEDT, T. S. LUNDSTROM & J. B. FREUND, “Numerical

model for fiber transport in the respiratory airways,” 19th International Symposium on
Transport Phenomena (ISTP-19), August 17-21 (2008).

12



J.

R.

R.

Kim, D. J. Bopony & J. B. FREUND,“LES investigation of a Mach 1.3 jet with and
without plasma actuators,” ATAA Paper 2009-0290 (2009).

R. KLEINMAN, D. J. Bobony & J. B. FREUND, “Numerical modeling of plasma
actuators in high speed jets,” ATAA Paper 2009-3190 (2009).

SHUKLA, C. PANTANO, T. JACKSON, J. AUSTIN & J. B. FREUND, “Shock induced

detonations in composite heterogeneous energetic materials,” AIAA Paper 2009-5503
(2009).

. ZAGARIS, D. J. Bopony, M. D. BRANDYBERRY, M. T. CAMPBELL, E. SHAFFER &

J. B. FREUND, “A collision detection approach to chimera grid assembly for high fidelity
simulations of turbofan noise,” ATAA Paper 2010-0836 (2010).

. SHUKLA, C. PANTANO, T. JACKSON, J. AUSTIN & J. B. FREUND, “Shock induced det-

onations in composite heterogeneous energetic materials,” Proceedings of the JANNAF
Meeting, December 7-11, La Jolla, (2009).

. B. FREUND, “Adjoint-based optimization for understanding and suppressing jet noise,”

Proceedings of the IUTAM Symposium on Computational Aero-Acoustics for Aircraft
Noise Prediction, (2010).

. V. G. CAVALIERI, P. JORDAN, Y. GERvAIS, M. WEI & J. B. FREUND, “Intermittent

sound generation in a free-shear flow,” AIAA Paper 2010-3963 (2010).
Kim, D. J. Bobony & J. B. FREUND, “A high-order, overset-mesh algorithm for
adjoint-based optimization for aeroacoustics control,” ATAA Paper 2010-3818 (2010).

. Kim, D. J. Bobony & J. B. FREUND, “Adjoint-based optimal control of a Mach 1.3

turbulent jet for noise reduction,” ATAA Paper 2011-1153 (2011).

. J. Bopbony, J. Kim & J. B. FREUND, “Mechanisms of jet noise reduction and their

impact on large-eddy simulations,” ATAA Paper 2011-0020 (2011).

. A. FonTAINE, B. BoBBIT, G. S. ELLIOTT, J. M. AUSTIN, & J. B. FREUND, “Design

and demonstration of a new small-scale jet noise experiment,” ATAA Paper 2012-0682
(2012).

. T. ANDERSON & J. B. FREUND, “Source mechanisms of jet crackle,” AIAA Paper

2012-2251 (2012).

. J. ANDERSON, B. WasistHO, T. L. JACKSON, J. B. FREUND, F. M. NAJJAR &

M. D. BRANDYBERRY, “Mesoscale modeling of shock initiation in energetic materials,”
Proceedings of the JANNAF Combustion Symposium (2012).

. NATARAJAN, D. J. BoDONY & J. B. FREUND, “Mechanisms of jet noise reduction and

their impact on large-eddy simulations,” AIAA Paper 2014-2100 (2014).

. BucHTA, A. ANDERSON & J. B. FREUND, “Near-field shocks radiated by high-speed

free-shear-flow turbulence,” ATAA Paper 2014-3201 (2014).

. SAMANTA & J. B. FREUND, “Upstream radiation from supersonic buried-nozzle jets via

scattering at the shroud edge,” ATAA Paper 2015-2523 (2015).

. MassA & J. B. FREUND, “An integrated predictive simulation model for the plasma-

assisted ignition of a fuel jet in a turbulent crossflow,” ATAA Paper 2016-2154 (2016).

. CAPECELATRO, R. VISHNAMPET, T. WaDA, N. GLUMAC, G. ELLIOT, D. BODONY &

J. B. FREUND, “Adjoint-based sensitivity analysis of localized ignition in a non-premixed
hydrogen/air mixing layer,” ATAA Paper 2016-2153 (2016).

. A. FONTAINE, J. E. RETTER, J. B. FREUND, N. G. GLuMAC & G. S. ELLIOTT, “Ig-

nition, sustained flame, and extinction of a dielectric-barrier-discharge altered hydrogen
jet in a cross-flow” AIAA Paper 2016-0453 (2016).

13



J. E. RETTER, R. A. FONTAINE, J. B. FREUND, N. G. GLuMac & G. S. ELLIOTT,
“Coaxial DBD actuator design for control of a hydrogen diffusion flame,” ATAA Paper
2016-0199 (2016).

J. B. FREUND & S. H. BRYNGELSON, “The stability of flowing trains of confined red blood
cells,” XXIV ICTAM, Montreal, Canada (2016).

M. NATARAJAN, J. B. FREUND & D. J. BoDONY, “Control of supersonic jet noise using
linear feedback,” 22nd ATAA/CEAS Aeroacoustics Conference, AIAA Paper 2016-3055
(2016)

D. BucHTA, R. VISHNAMPET, D. J. BopONY & J. B. FREUND, “A discrete adjoint-based
shape optimization for shear-layer-noise reduction,” 22nd AIAA/CEAS Aeroacoustics
Conference, ATAA Paper 2016-2776 (2016)

D. BucHTA & J. B. FREUND, “The role of large-scale structures on crackle noise,” 22nd
ATAA/CEAS Aeroacoustics Conference, ATAA Paper 2016-3027 (2016)

M. NATARAJAN, J. B. FREUND & D. J. BoDONY, “Global mode based control of supersonic
jet noise,” ATAA Paper 2016-3258, 8th ATAA Flow Control Conference (2016).

K. TanNG, L. MassA, J. WANG & J. B. FREUND, “A least-squares, adaptive uncer-
tainty propagation approach for a plasma-coupled combustion system,” GlobaCOMAS
Congress 2016, VII European Congress on Computational Methods in Applied Sciences
and Engineering, Greece (2016).

L. L. MassA & J. B. FREUND, “Plasma-combustion coupling in a dielectric-barrier dis-
charge actuated fuel jet,” AIAA Paper 2017-0391 (2017).

J. CAPECELATRO, D. J. Bopony & J. B. FREUND, “Adjoint-based sensitivity analysis of
ignition in a turbulent reactive shear layer”, ATAA Paper 2017-0846 (2017).

technical reports:

J. B. FREUND, P. MoIN & S. K. LELE, “Compressibility effects in a turbulent annular
mixing layer,” Stanford University, Mechanical Engineering Report TF-72 (1997).

lecture notes:

J. B. FREUND, “Molecular Dynamics Simulation,” University of California (2000).

J. B. FREUND, “Cellular Biomechanics,” University of Illinois at Urbana—Champaign (2007).

J. B. FREUND, “Simulation Prediction with Quantified Uncertainty,” University of Illinois
at Urbana—Champaign (2015).

published abstracts:

J. B. FREUND, P. MoIN & S. K. LELE, “Direct simulation of a supersonic temporally
evolving round shear layer,” Bull. of the Am. Physical Soc., 41(9), 1806 (1996).

J. B. FReUND, P. MoIN & S. K. LELE, “Compressibility effects in a turbulent annular
mixing layer,” Bull. of the Am. Physical Soc., 42(11), 2263 (1997).

J. B. FREUND & T. COLONIUS, “Acoustic Sources In a Mach 1.92 Jet,” with T. Colonius,
Bull. of the Am. Physical Soc., 43(9) (1998).

D. PAReEkH, P. KoumMouUTsAKoS, J. B. FREUND & T. BEWLEY, “Optimization of Jet
Control Parameters via Genetic Algorithms,” Bull. of the Am. Physical Soc., 43(9)
(1998).

K. Mouseni, T. CorLonNius, J. B. FREUND & S. K. LELE, “Mach Wave Radiation by a
Supersonic Turbulent Jet,” Bull. of the Am. Physical Soc., 43(9) (1998).

14



T. BEWLEY, J. B. FREUND, P. MOIN, A. CAIN & D. PAREKH, “Optimization of forcing
profiles for turbulent jets,” Bull. of the Am. Physical Soc., 43(9) (1998).

K. MonseNi, T. CoLonNIus & J. B. FREUND, “On the role of Mach wave radiation in a
Mach=1.92 jet,” Bull. of the Am. Physical Soc., 44(8) (1999).

J. B. FREUND, “Noise sources in a low Reynolds number turbulent jet at Mach 0.9,” Bull.
of the Am. Physical Soc., 44(8) (1999).

J. B. FREUND, “Flow dynamics in a diffuse electric double-layer studied by atomistic sim-
ulation,” Bull. of the Am. Physical Soc., 45(9) (2000).

S. SHINA, J. B. FREUND & V. K. DHIR, “Atomistic simulation of the surface tension of
ultra thin liquid films as influenced by solid wall,” Bull. of the Am. Physical Soc., 45(9)
(2000).

T. Coronius & J. B. FREUND, “The role of POD modes in turbulent jet noise,” Bull. of
the Am. Physical Soc., 46(10) (2001).

P. N. BLosseEy, J. B. FREUND & T. BEWLEY, “Proper Orthogonal Decomposition of a
compressible turbulent jet simulation database,” Bull. of the Am. Physical Soc., 46(10)
(2001).

M. WE1 & J. B. FREUND, “Adjoint-based control of noise from a two-dimensional mixing
layer,” Bull. of the Am. Physical Soc., 46(10) (2001).

J. S. CocHRAN & J. B. FREUND, “Electro-osmotic flow in channels with Debye length
scale geometric variations,” Bull. of the Am. Physical Soc., 46(10) (2001).

D. DARKE & J. B. FREUND, “Mach wave radiation from a jet at Mach 1.92,” Phys. Fluids,
Galary of fluid motion winner, 13(9), S3 (2001).

M. WEI & J. B. FREUND, “Adjoint-based control and analysis of free-shear flow noise,”
Contemporary Research in Theoretical and Applied Mechanics, proceedings of the 14th
US National Congress of Theoretical and Applied Mechanics, Blacksburg, VA (2002).

J. B. FREUND, “Atomistic simulation of a liquid drop sliding on a solid surface,” Con-
temporary Research in Theoretical and Applied Mechanics, proceedings of the 14th US
National Congress of Theoretical and Applied Mechanics, Blacksburg, VA (2002).

H. T. JounsoN, M. C. MOORE, J. B. FREUND & T. G. BIFANO, “Atomistic and con-
tinuum analysis of residual stress effects in an ion-beam machined thin film MEMS
structure,” Abstract presented at the Society of Engineering Science Annual Meeting
(2002).

J. B. FREUND, “An atomistic simulation of the wetting/de-wetting flow of a liquid drop,”
Bull. of the Am. Physical Soc., 47(10) (2002).

M. WEI & J. B. FREUND, “Jet noise mechanism studied by optimal control,” Bull. of the
Am. Physical Soc., 48(10) (2003).

J. B. FREUND & M. WEI, “An emprical ‘lower bound’ on free-shear-flow noise”, Mechanics
of the 21st Century, proceedinds of the 21st International Congress on Theoretical and
Applied Mechanics, Warsaw (2003)

J. B. FREUND, “Atomistic simulation of an evaporating meniscus,” Bull. of the Am. Physical
Soc., 49(9) (2004).

J. B. FREUND & M. WEL “A quiet free shear flow,” Bull. of the Am. Physical Soc., 49(9)
(2004).

N. KALYANASUNDARAM, M. C. MOORE, J. B. FREUND & H. T. JOHNSON, “Structure

evolution due to ion bombardment of silicon,” Ion Beam Materials Modification Confer-
ence, Asilomar, CA, September (2004).

15



H. Zuao & J. B. FREUND, “Spectral and Diffuse Scattering of Phonons at Crystal Inter-
faces,” Proc. of 5th Japan/U.S. Joint Seminar on Nanoscale Transport Phenomena—
Science and Engineering, July 4-7, 2005, Matsushima, Japan [abstract and poster]
(2005).

J. B. FREUND, “Floppy capsules in a viscous channel flow with application to leukocyte
transport,” Bull. of the Am. Physical Soc., 50(9) (2005).

N. KALYANASUNDARAM, J. B. FREUND & H. T. JOHNSON, “Stress and surface evolution
due to medium energy ion bombardment of silicon,” Materials Research Society, Boston,
MA, November (2005).

N. KALYANASUNDARAM, J. B. FREUND, H. T. JOHNSON, B. DAvVIDOVITCH, M. BRENNER
& M. J. Aziz, “Nanoscale mass redistribution mechanisms and morphology evolution
due to ion bombardment,” Materials Research Society, Boston, MA, November (2005).

N. KALYANASUNDARAM, J. B. FREUND & H. T. JOHNSON, “Atomistic Origins of Sputter
Erosion Surface Instability,” ASME IMECE, Orlando, FL, November (2005).

H. T. Jounson, J. B. FREUND & N. KALYANASUNDARAM, “Atomistic origins of the
sputter erosion surface instability,” 15th U.S. National Congress on Theoretical and
Applied Mechanics, Boulder, CO (2006).

J. B. FREUND, “Margination of a large stiff cell in a model microvessel,” 15th U.S. National
Congress on Theoretical and Applied Mechanics, Boulder, CO (2006).

J. B. FREUND, “Leukocyte margination in a model microvessel,” Annual Fall Meeting of
the Biomedical Engineering Society, Chicago, IL (2006).

H. T. JounsON, N. KALYANASUNDARAM & J. B. FREUND, “Effect of nanoscale mass
rearrangement on surface morphology evolution due to ion bombardment,” Materials
Research Society, Boston, MA, November (2006)

A. WiLLis & J. B. FREUND, “Atomistic simulation of the stochastic dynamics of thin liquid
films,” Bull. of the Am. Physical Soc., 51(9) (2006).

V. ToOPALIAN, A. SAMANTA & J. B. FREUND, “Acoustically coupled jet resonance in a
finite-length duct,” Bull. of the Am. Physical Soc., 51(9) (2006).

H. Zuao & J. B. FREUND, “ A Cartesian mesh flow-structure solver for biological systems,”
Bull. of the Am. Physical Soc., 51(9) (2006).

J. FETTIG & J. B. FREUND, “Flow and polymerization in small cracks with application to
self-healing composites,” Bull. of the Am. Physical Soc., 51(9) (2006).

R. KLEINMAN & J. B. FREUND, “Adjoint-based analysis of turbulent free shear flow noise,”
Bull. of the Am. Physical Soc., 51(9) (2006).

S. K. JEgE, R. D. MosgEr & J. B. FREUND, “Characterization of the cell-free layer in a
microvessel by computer simulation,” Bull. of the Am. Physical Soc., 51(9) (2006).

J. B. FREUND, “Leukocyte margination in a model microvessel,” Bull. of the Am. Physical
Soc., 51(9) (2006).

J. B. FREUND, “A possible cumulative shear mechanism for tissue damage initiation in
shock-wave lithotripsy,” Proceedings of the 1st Annual International Urolithiasis Re-
search Symposium, November 2-3, Indianapolis, IN [abstract and poster| (2007).

J. B. FREUND & T. CoOLONIUS, “Shock wave shear may contribute to vessel rupture in
SWL,” American Urological Associate 2007 Annual Meeting, Anaheim, CA May 19-24
[abstract and poster] (2007).

N. KALYANASUNDARAM, H. T. JouNsoN & J. B. FREUND, “Atomistic origins of surface

16



R.

evolution and electronic structure modification due to ion bombardment,” Materials
Research Society Spring Meeting, San Francisco, CA, April 9-13 (2007).

R. KLEINMAN & J. B. FREUND, “The Role of Turbulence Scales in Jet Noise,” Proceed-
ings of Turbulence Physics And Control: John Kim 60th Birthday Workshop, Stanford,
CA, September (2007).

J. B. FREUND, “A cumulative shear mechanism for tissue injury initiation in shock-wave

A.

H.

H.

A.

lithotripsy,” Bull. of the Am. Physical Soc., 52(9) (2007).

SAMANTA & J. B. FREUND, “Finite-wavelength scattering of incident vorticity waves
at a shrouded-jet exit,” Bull. of the Am. Physical Soc., 52(9) (2007).

ZuA0 & J. B. FREUND, “Three-dimensional simulation of red blood cells in microcir-
culation,” Bull. of the Am. Physical Soc., 52(9) (2007).

. KALYANASUNDARAM, H. T. JoHNSON & J. B. FREUND, “Atomistic origins of pattern-

formation due to ion bombardment,” Symposium on Evolution and Mechanics of Mi-
cro/Nano Structures, 2007 ASME International Mechanical Engineering Congress and
Exposition November 12, Seattle, WA (2007).

. GHAZISAEIDI, H. T. JOHNSON & J. B. FREUND, “Statistics of single-ion impact effects

on crystalline silicon for ion-induced pattern formation,” Symposium on Evolution and
Mechanics of Micro/Nano Structures, 2007 ASME International Mechanical Engineering
Congress and Exposition November 12, Seattle, WA (2007).

. SCHLEGEL, B. R. Noack, E. GROSCHEL, W. SCHRODER, P. JORDAN, M. WEI

& J. B. FREUND, “Identifying loud and quiet structures in shear flows,” 79th Annual
Meeting of the International Association of Applied Mathematics and Mechanics, March
31-April 4, Bremen, Germany (2008).

ZuAo, A. H. G. IsFAHANI & J. B. FREUND, “Simulation of cellular interactions in the
microcirculation,” Bull. of the Am. Physical Soc., 53(9) (2008).

WiLLis & J. B. FREUND, “The decay of thermal capillary waves on thin liquid films,”
Bull. of the Am. Physical Soc., 53(9) (2008).

J. B. FREUND & R. SHUKLA, “Suppression of shocked-bubble dynamics by tissue confine-

K.

M.

ment,” Bull. of the Am. Physical Soc., 53(9) (2008).

M. HirL, J. ZHANG, B. YOHANNES & J. B. FREUND, “Force distribution functions
within thick layers of gravity-driven granular mixtures,” Bull. of the Am. Physical Soc.,
53(9) (2008).

SHUKLA, H. ZHAO, C. PANTANO, J. AUSTIN & J. B. FREUND, “Simulation of the
shock-induced dynamics of bubble arrays,” Bull. of the Am. Physical Soc., 53(9) (2008).
KLEINMAN & J. B. FREUND, “Turbulence scales and free-shear-flow noise,” Bull. of the
Am. Physical Soc., 53(9) (2008).

. Z. HossAIN, J. B. FREUND & H. T. JOHNSON, “Effects of atomic randomness on the

band structure calculation of Si;_, Ge, via density functional theory,” Bull. of the Am.
Physical Soc. (2009).

Z. HossaIN, J. B. FREUND & H. T. JOHNSON, “Phonon dispersion relations for un-
strained Si;_,Ge, via density functional theory,” Bull. of the Am. Physical Soc. (2009).

J. B. FREUND & R. K. SHUKLA, “Bubble dynamics with tissue confinement in shock-wave

K.

lithotripsy,” J. Acous. Soc. Am. 125(4) Pt. 2 (2009).

Das, N. KALYANASUNDARAM, J. B. FREUND & H. T. JOHNSON, “Normal and off-

normal ion induced pattern formation via the crater function model,” Materials Research
Society, Boston, MA, November (2009).

17



K. DAs, N. KALYANASUNDARAM, M. GHAZISAEIDI, J. B. FREUND & H. T. JOHNSON,
“Multiple time scale analysis of the ion bombardment surface instability,” Proceedings
of the TMS 2010 Annual Meeting & Ezhibition February 14-18, Seattle, WA (2010).

A. Tiwari, R. K. SHUKLA, C. PANTANO & J. B. FREUND, “A finite-volume contact-
capturing scheme,” Bull. of the Am. Physical Soc. (2009).

J. FETTIG & J. B. FREUND, “A numerical method for Stokes flow with capillary effects,”
Bull. of the Am. Physical Soc. (2009).

J. B. FREUND, “Leukocyte transport in a microvessel,” Bull. of the Am. Physical Soc.
(2009).

V. D. ToraLIAN & J. B. FREUND, “Acoustic resonance in a supersonic ducted jet,” Bull.
of the Am. Physical Soc. (2009).

K. DAs, N. KALYANASUNDARAM, M. GHAZISAEIDI, J. B. FREUND & H. T. JOHNSON,
“Multiple time scale analysis of the ion bombardment surface instability,” Proceedings
of the TMS 2010 Annual Meeting & Ezxhibition February 14-18, Seattle, WA (2010).

J. B. FREUND & M. M. ORESCANIN, “Dense cellular blood flow in a model microvessel,”
Abstract presented at the Society of Engineering Science Annual Meeting, Ames, TA
(2010).

A. H. G. IsraHANI & J. B. FREUND, “The confined flow of red cells past a wall-bound
leukocyte,” Abstract presented at The Society of Rheology 82nd Annual Meeting, Santa
Fe, NM (2010).

A. H. G. IsraHANI & J. B. FREUND “Hydrodynamic forces on a wall-bound leukocyte in
small vessels due to red cells,” Bull. of the Am. Physical Soc. (2010).

J. B. FREUND & M. M. ORESCANIN, “Cellular flow in a small blood vessel,” Bull. of the
Am. Physical Soc. (2010).

A. Tiwari, C. PaAnTANO & J. B. FREUND, “Shape instability of a collapsing bubble,”
Bull. of the Am. Physical Soc. (2010).

J. Kim, D. J. Bopony & J. B. FREUND, “Adjoint-based minimization of the sound
radiated by a Mach 1.3 turbulent jet,” Bull. of the Am. Physical Soc. (2010).

W. J. McDoNIEL, D. B. GOLDSTEIN, P. L. VARGHESE, .. M. TRAFTON, D. A. BUCHTA,
J. B. FREUND, S. KIEFER, “Simulating irregular source geometries for ionian plumes,”
27th International Symposium on Rarefied Gas Dynamics, July 10-15 (2010).

W. WaNG, J. P. LINDseY II, J. CHEN, J. B. FREUND, T. G. Diacovo, AND M. R. KING,
“Human platelet convection around a developing thrombus in vivo” Biomedical Engi-
neering Society, Annual Meeting, Hartford, CT (2011).

A. Tiwarl, C. PANTANO & J. B. FREUND, “An asymptotically consistent diffuse interface
method for simulating bubble dynamics in inhomogeneous environments,” Bull. of the
Am. Physical Soc. (2011).

J. B. FREUND, “Transport of magnetic nanobeads in a small blood vessel,” Bull. of the Am.
Physical Soc. (2011).

J. Kim, D. J. Bobony & J. B. FREUND, “Analysis of the near-field of an adjoint-based
noise controlled Mach 1.3 turbulent jet,” Bull. of the Am. Physical Soc. (2011).

N. BEAMS & J. B. FREUND, “Stability of red cells flowing in a narrow tube,” Bull. of the
Am. Physical Soc. (2011).

A. H. G. IsraHANI & J. B. FREUND “Hydrodynamic forces on a wall-bound leukocyte in

small vessels due to interaction with flowing red cells,” Bull. of the Am. Physical Soc.
(2011).

18



A. Tiwarli, C. PANTANO & J. B. FREUND “A thermodynamically consistent interface
capturing method for compressible multiphase flows,” Proceedings of the International
Conference on Numerical Methods in Multiphase Flow (ICNMMF') (2012).

J. B. FREUND “A spectral boundary integral method for simulating dense cellular blood
flows,” Proceedings of the International Conference on Numerical Methods in Multiphase
Flow (ICNMMF) (2012).

J. B. FREUND “The flow of red cells through spleen-like filtering slits,” Bull. of the Am.
Physical Soc. (2012).

R. VisuNnamMPET, J. B. FREUND, D. J. BODONY, “Navier-Stokes adjoint accuracy for
aeroacoustic flow control and analysis,” Bull. of the Am. Physical Soc. (2012).

R. A. FonTAINE, J. M. AusTIN, G. S. ELLioTT & J. B. FREUND, “The sudden onset
of acoustic effects with increasing nozzle-chevron length in a Mach 0.9 jet,” Bull. of the
Am. Physical Soc. (2012).

A. ANDERSON & J. B. FREUND, “Mechanisms of ‘crackle’ acoustic radiation from high
speed turbulence,” Bull. of the Am. Physical Soc. (2012).

A. Tiwarl, C. PANTANO & J. B. FREUND, “Simulated collapse of small bubble clusters
on a wall,” Bull. of the Am. Physical Soc. (2012).

J. B. FREUND, “The flow of red blood cells through narrow, spleen-like filtering slits,”
Abstract presented at the Society of Engineering Science Annual Meeting, Providence,
RI (2013).

K. Das, J. B. FREuUND & H. T. JOHNSON, “Atomistic modeling of focused ion beam
processing,” Abstract presented at the Society of Engineering Science Annual Meeting,
Providence, RI (2013).

J. D. KrREHBIEL, L. C. SCHIDEMAN, D. A. KING & J. B. FREUND, “Efficient disruption
of algal cells with ultrasound and microbubbles,” Algae Biomass Summit, Orlando, FL
(2013).

J. B. FREUND, “Segregation of particles subject to magnetic forces in cellular blood flow in
a model microvessel,” Society of Rheology Annual Meeting, Montreal, Canada (2013).

A. TiwaARrl, C. PANTANO & J. B. FREUND, “Detailed simulations of bubble-cluster collapse
adjacent material surfaces,” Bull. of the Am. Physical Soc. (2013).

N. N. BeEams & J. B. FREUND, “Ordered and chaotic flow of red blood cells flowing in a
narrow tube,” Bull. of the Am. Physical Soc. (2013).

R. VisaNnaMmpPET, D. J. BopoNy & J. B. FREUND, “Adjoint-field errors in high fidelity
compressible turbulence simulations for sound control,” Bull. of the Am. Physical Soc.
(2013).

A. SAMANTA & J. B. FREUND, “Acoustic far-field of shroud-lip-scattered instability modes
of supersonic co-flowing jets,” Bull. of the Am. Physical Soc. (2013).

D. BucHTA & J. B. FREUND, “Jet Crackle: Near-field nonlinear acoustic interactions due
to high-speed turbulent sources,” Bull. of the Am. Physical Soc. (2013).

J. B. FREUND & J. VERMOT, “The wall traction induced by flowing red blood cells in
model microvessels and its potential mechanotransduction,” Bull. of the Am. Physical
Soc. (2013).

M. NATARAJAN, J. B. FREUND & D. J. BODONY, “Structural sensitivity for estimating
actuator and sensor placement for flow control,” Bull. of the Am. Physical Soc. (2013).

R. FonNTAINE, G. ELLiOTT, J. AUSTIN & J. B. FREUND, “Nozzle turbulent boundary
layer influence on sound in a Mach 0.9 jet,” Bull. of the Am. Physical Soc. (2013).

19



J. B. FREUND, “Simulation of active processes in cellular blood flow in tight confines,”
Active Fluids: Bridging Complex Fluids and Biofluids, Aspen, CO (2014).

J. B. FREUND & J. VERMOT, “The wall-stress footprint of blood cells flowing in microves-
sels,” 7th World Congress of Biomechanics, Boston, MA July 6-11 (2014) [invited].

J. B. FREUND, “Simulation of cellular blood flow in microvessels,” 2014 SIAM Annual
Meeting, Chicago, IL (2014) [invited).

K. Das, J. B. FREUND & H. T. JOHNSON, “Nanoscale mechanics of focused ion beam
processing,” Abstract presented at the Society of Engineering Science Annual Meeting
(2014).

K. Das, J. B. FREUND & H. T. JOHNSON, “Large scale parallel molecular dynamics mod-
eling of focused ion beam processing: observation of explosive boiling and Marangoni
effects,” Abstract presented at the 9th International Conference on Ion Beam Modifica-
tion of Materials (IBMM 2014), Leuven, Belgium (2014).

J. B. FREUND & R. H. EwoLDT, “Rheological model selection: Bayesian assessment of
good fits versus credible models,” Society of Rheology Annual Meeting, Philadelphia,
PA (2014).

J. B. FREUND, “Numerical simulation of cellular blood flow in small vessels,” 10th Missis-
sippi State Conference on Differential Equations and Computational Simulations, Octo-
ber 23-25 (2014).

M. NATARAJAN, J. B. FREUND & D. J. BoDONY, “Global eigenfunction based actuation
and sensor design for compressible, viscous flows,” Bull. of the Am. Physical Soc. (2014).

D. BucHTA & J. B. FREUND, “Near-field nonlinear interactions leading to jet crackle,”
Bull. of the Am. Physical Soc. (2014).

J. D. KREHBIEL, L. C. SCHIDEMAN, D. A. KiNG & J. B. FREUND, “Algal cell disruption
using microbubbles to localize ultrasonic energy for biofuel extraction,” Bull. of the Am.
Physical Soc. (2014).

J. B. FREUND & R. H. EwoLDT, “Quantitative rheological model selection,” Bull. of the
Am. Physical Soc. (2014).

A. TiwaARri, C. PANTANO & J. B. FREUND, “Comparison of detailed bubble-cluster simu-
lations with reduced models,” Bull. of the Am. Physical Soc. (2014).

R. VisuNAMPET, D. J. BopoNY & J. B. FREUND, “An exact and dual-consistent formu-
lation for high-order discretization of the compressible viscous flow equations,” Bull. of
the Am. Physical Soc. (2014).

N. N. BeEawms, L. OLsoN & J. B. FREUND, “A Scalable fast method for N-body problems
based on exact finite element basis screen functions,” STAM Conference on Computa-
tional Science and Engineering (CSE15) (2015).

R. VisaNaMPET, D. J. Bopony & J. B. FREUND, “An exact and consistent adjoint
method for high- fidelity unsteady compressible flow simulations,” STAM Conference on
Computational Science and Engineering (CSE15) (2015).

M. NATARAJAN, J. B. FREUND & D. J. BODONY, “Actuator and sensor placement for
controlling high-speed jet noise,” STAM Conference on Computational Science and En-
gineering (CSE15) (2015).

J. B. FREUND, D. J. Bopony & W. D. GROPP, “Multi-physics turbulence simulation: a
holistic approach to performance,” ASCR Workshop on Turbulent Flow Simulations at
The Exascale: Opportunities And Challenges, Washington, DC (2015).

20



M. NATARAJAN, J. B. FREUND & D. J. BoDONY, “Global mode-based control of super-
sonic jet noise,” 6th Symposium on Global Flow Instability and Control, Crete, Greece
(2015).

W. KREIDER, A. D. MAXWELL, N. WANG, B. W. CuNiTZ, D. LEE, K. MAEDA, P. MOVA-
HED, T. Coronius, J. B. FREUND & M. R. BAILEY, “Ultrasound imaging feedback
to control kidney injury caused by burst wave lithotripsy,” 33rd World Congress of
Endourology and SWL, Poster Presentation, ExCeL London, United Kingdom (2015).

L. Massa, J. RETTER, N. GLuMAc, G. ELuiorT & J. B. FREUND, “Fluid-plasma cou-
pling in hydrogen flames,” Bull. of the Am. Physical Soc. (2015).

R. FONTAINE, J. RETTER, J. B. FREUND, N. GLuMAC & G. ELLiOTT, “Wind tunnel
testing of a hydrogen jet in a turbulent crossflow altered by a dielectric barrier discharge,”
Bull. of the Am. Physical Soc. (2015).

S. BRYNGELSON & J. B. FREUND, “Buckling and its effect on the confined flow of a model
capsule suspension,” Bull. of the Am. Physical Soc. (2015).

J. CAPECELATRO, W. ZHANG, R. FONTAINE, G. ELL1OT, D. BODONY & J. B. FREUND,
“Bypass transition of low-speed boundary layers using realistic sandpaper roughness,”
Bull. of the Am. Physical Soc. (2015).

M. NATARAJAN, J. B. FREUND & D. J. BopoNY, “Global mode-based control of super-
sonic jet noise,” Bull. of the Am. Physical Soc. (2015).

D. BucHTA & J. B. FREUND, “Crackle noise from high-speed free-shear-flow turbulence,”
Bull. of the Am. Physical Soc. (2015).

P. MovaHED, W. KREIDER, A. D. MAXWELL, M. R. BAILEY, S. B. HUTCHENS &
J. B. FREUND, “Cavitation-induced damage in soft tissue phantoms by focused ultra-
sound bursts,” Bull. of the Am. Physical Soc. (2015).

J. B. FREUND, “A spectral boundary integral method for cell-detailed blood mechanics Sim-
ulation,” WCCM 2016 — World Congress on Computational Mechanics, Seoul, Korea
(2016).

J. CAPECELATRO, D. Bopony & J. B. FREUND, “An adjoint-based search method for
an ignition threshold,” WCCM 2016 — World Congress on Computational Mechanics,
Seoul, Korea (2016).

K. Tang, L. MAssA, J. WANG AND J. B. FREUND, “A least-squares, adaptive uncertainty
propagation approach for a plasma-coupled combustion system”, WCCM 2016 — World
Congress on Computational Mechanics, Seoul, Korea (2016).

K. Das, H. T. JounsoN & J. B. FREUND, “Atomic-scale thermocapillary flow in focused
ion beam milling,” Bull. of the Am. Physical Soc. (2016).

P. SingH, S. RoeMaN, J. B. FREUND & R. E. EwWoOLDT, “Strangely stable sphere stacking
in yield-stress fluids,” Bull. of the Am. Physical Soc. (2016).

S. BRYNGELSON & J. B. FREUND, “Stability and transition to chaos of regular capsule
trains,” Bull. of the Am. Physical Soc. (2016).

B. SHIELDS, J. B. FREUND & C. PANTANO, “Numerical solution of an edge flame boundary
value problem,” Bull. of the Am. Physical Soc. (2016).

J. CAPECELATRO, D. J. BopoNY & J. B. FREUND, “Adjoint-based sensitivity of flames to
ignition parameters in non-premixed shear-flow turbulence,” Bull. of the Am. Physical
Soc. (2016).

L. Massa & J. B. FREUND, “Fluid-plasma-combustion coupling effects on the ignition of
a fuel jet,” Bull. of the Am. Physical Soc. (2016).

21



M. NATARAJAN, J. B. FREUND & D. J. BoDONY, “Global-mode based linear feedback

control of a supersonic jet for noise reduction,” Bull. of the Am. Physical Soc. (2016).

J. B. FREUND, “ An oral exam model for teaching advanced ‘Batchelor-level’ fluid mechanics

D.

P.

in the US,” Bull. of the Am. Physical Soc. (2016).
A. BucHTA & J. B. FREUND, “ Jet crackle: skewness transport budget and a mecha-
nistic source model,” Bull. of the Am. Physical Soc. (2016).

MovAHED, W. KREIDER, A. D. MAXWELL, M. R. BAILEY & J. B. FREUND, “Ultra-

sound induced bubble clusters and tunnels in tissue-mimicking agar phantoms,” Bull. of
the Am. Physical Soc. (2016).

. MovAHED, W. KREIDER, A. D. MAXWELL, M. R. BAILEY & J. B. FREUND, “On the

formation of bubble clusters and tunnels in tissue-mimicking agar phantoms by focused
ultrasound bursts,” Proceedings of the Acoustical Society of America Annual Meeting
(2016).

. MackaAy, J. B. FREUND & H. T. JOHNSON, “Hydrogen recombination rates on silica

)

from atomic scale simulations,” Materials Research Society, Boston, MA, November

(2016).

. ANDERSON, D. BopoNy, A. BrROOKS, M. CAMPBELL, M. DIENER, C. EVANS,

J. FrREUND, B. Groprp, J. KRESS, S. GARciA, J. LarsoN, C. MikipA, L. OL-
SsON, T. PrRABHU, M. SMITH, L. Spies, T. TEIXEIRA & S. WHITE, “Developing fast

code through high-level annotations center for exascale simulation of plasma-coupled
combustion,” SIAM CSE, Atlanta, GA, Februrary (2017).

. SHIELDS, C. PANTANO & JONATHAN B. FREUND, “Adaptive numerical solution of

advancing and retreating edge flames in a new configuration,” SIAM Conference on
Numerical Combustion, Orlando, FL, April (2017).
CISNEROS-GARIBAY, C. PANTANO & JONATHAN B. FREUND, “Bayesian analysis of

constrained equilibrium reduced kinetics model parameterization,” STAM Conference on
Numerical Combustion, Orlando, FL, April (2017).

J. CAPECELATRO & J. B. FREUND, “Adjoint-based sensitivity of ignition in non-premixed

turbulent flows,” STAM Conference on Numerical Combustion, Orlando, FL, April (2017).

22



