
Publications and conference Presentations

FY19 Annual Report 349

Publications and Conference Presentations

Publications

R. Adam, G. Chen, D. E. Bürgler, T. Shou, I. Komissarov, 
S. Heidtfeld, H. Hardtdegen, M. Mikulics, C. M. Schneider, 
and R. Sobolewski, “Magnetically and Optically Tunable 
Terahertz Radiation from Ta/NiFe/Pt Spintronic Nanolayers 
Generated by Femtosecond Laser Pulses,” Appl. Phys. Lett. 
114, 212405 (2019).

H. Aluie, “Convolutions on the Sphere: Commutation with 
Differential Operators,” Int. J. Geomath. 10, 9 (2019).

S.-W. Bahk, “Current Status of Chirped–Pulse Amplification 
Technology and Its Applications,” Phys. High Technol. 27, 
16 (2018).

K. A. Bauer, M. Heimbueger, S. Sampat, L. J. Waxer, E. C. 
Cost, J. H. Kelly, V. Kobilansky, J. Kwiatkowski, S. F. B. Morse, 
D. Nelson, D. Weiner, G. Weselak, and J. Zou, “Comparison of 
On-Shot, In-Tank, and Equivalent-Target-Plane Measurements 
of the OMEGA Laser System Focal Spot,” Proc. SPIE 10898, 
108980G (2019).

I. A. Begishev, M. Romanofsky, S. Carey, R. Chapman, 
G. Brent, M. J. Shoup III, J. D. Zuegel, and J. Bromage, “High-
Efficiency, Large-Aperture Fifth-Harmonic–Generation of 
211-nm Pulses in Ammonium Dihydrogen Phosphate Crystals 
for Fusion Diagnostics,” Proc. SPIE 10898, 108980N (2019).

X. Bian and H. Aluie, “Decoupled Cascades of Kinetic and 
Magnetic Energy in Magnetohydrodynamic Turbulence,” Phys. 
Rev. Lett. 122, 135101 (2019).

W. A. Bittle, M. Bock, R. Boni, J. Kendrick, A. Sorce, and 
C. Sorce, “A Rate-Doubled 10-GHz Fiducial Comb Generator 
for Precision Optical Timing Calibration,” Rev. Sci. Instrum. 
90, 035103 (2019).

D. Broege and J. Bromage, “Measurements of Heat Flow 
from Surface Defects in Lithium Triborate,” Opt. Express 27, 
10,067 (2019).

D. Broege, S. Fochs, G. Brent, J. Bromage, C. Dorrer, R. F. 
Earley, M. J. Guardalben, J. A. Marozas, R. G. Roides, 
D. Weiner, J. Sethian, X. Wang, D. Weiner, J. Zweiback, 
and J. D. Zuegel, “The Dynamic Compression Sector Laser: 
A 100-J UV Laser for Dynamic Compression Research,” Rev. 
Sci. Instrum. 90, 053001 (2019).

J. Bromage, S.-W. Bahk, I. A. Begishev, C. Dorrer, M. J. 
Guardalben, B. N. Hoffman, J. B. Oliver, R. G. Roides, E. M. 
Schiesser, M. J. Shoup III, M. Spilatro, B. Webb, D. Weiner, 
and J. D. Zuegel, “Technology Development for Ultraintense 
All-OPCPA Systems,” High Power Laser Sci. Eng. 7, e4 (2019).

S. Bucht, D. Haberberger, J. Bromage, and D. H. Froula, “Meth-
odology for Designing Grism Stretchers for Idler-Based Optical 
Parametric Chirped-Pulse-Amplification Systems,” J. Opt. Soc. 
Am. B 36, 2325 (2019).

D. Cao, R. C. Shah, S. P. Regan, R. Epstein, I. V. Igumenshchev, 
V. Gopalaswamy, A. R. Christopherson, W. Theobald, P. B. 
Radha, and V. N. Goncharov, “Interpreting the Electron 
Temperature Inferred from X-Ray Continuum Emission for 
Direct-Drive Inertial Confinement Fusion Implosions on 
OMEGA,” Phys. Plasmas 26, 082709 (2019).

M. Chorel, S. Papernov, A. A. Kozlov, B. N. Hoffman, J. B. 
Oliver, S. G. Demos, T. Lanternier, É. Lavastre, L. Lamaignère, 
N. Roquin, B. Bousquet, N. Bonod, and J. Néauport, “Influence 
of Absorption-Edge Properties on Subpicosecond Intrinsic 
Laser-Damage Threshold at 1053 nm in Hafnia and Silica 
Monolayers,” Opt. Express 27, 16,922 (2019).

A. R. Christopherson, R. Betti, and J. D. Lindl, “Thermonuclear 
Ignition and the Onset of Propagating Burn in Inertial Fusion 
Implosions,” Phys. Rev. E 99, 021201(R) (2019).

A. Colaïtis, J. P. Palastro, R. K. Follett, I. V. Igumenshchev, 
and V. Goncharov, “Real and Complex Valued Geometrical 
Optics Inverse Ray-Tracing for Inline Field Calculations,” Phys. 
Plasmas 26, 032301 (2019).



Publications and conference Presentations

FY19 Annual Report350

A. S. Davies, D. Haberberger, J. Katz, S. Bucht, J. P. Palastro, 
W. Rozmus, and D. H. Froula, “Picosecond Thermodynamics 
in Underdense Plasmas Measured with Thomson Scattering,” 
Phys. Rev. Lett. 122, 155001 (2019).

J. R. Davies, D. H. Barnak, R. Betti, E. M. Campbell, V. Yu. 
Glebov, E. C. Hansen, J. P. Knauer, J. L. Peebles, and A. B. 
Sefkow, “Inferring Fuel Areal Density from Secondary Neu-
tron Yields in Laser-Driven Magnetized Liner Inertial Fusion,” 
Phys. Plasmas 26, 022706 (2019).

J. DeGroote Nelson, T. Z. Kosc, and P. C. Nelson, “The Optics 
Suitcase: Educational Outreach Tool for Inspiring Careers in 
Light,” Proc. SPIE 11143, 111432N (2019).

J. A. Delettrez, T. J. B. Collins, and C. Ye, “Determining Accept-
able Limits of Fast-Electron Preheat in Direct-Drive-Ignition-
Scale Target Designs,” Phys. Plasmas 26, 062705 (2019).

S. G. Demos, B. N. Hoffman, C. W. Carr, D. A. Cross, R. A. 
Negres, and J. D. Bude, “Mechanisms of Laser-Induced Dam-
age in Absorbing Glasses with Nanosecond Pulses,” Opt. 
Express 27, 9975 (2019).

S. G. Demos, J. C. Lambropoulos, R. A. Negres, M. J. Matthews, 
and S. R. Qiu, “Dynamics of Secondary Contamination from 
the Interaction of High-Power Laser Pulses with Metal Particles 
Attached on the Input Surface of Optical Components,” Opt. 
Express 27, 23,515 (2019).

Y. H. Ding, A. J. White, S. X. Hu, O. Certik, and L. A. Collins, 
“Ab Initio Studies on the Stopping Power of Warm Dense 
Matter with Time-Dependent Orbital-Free Density Functional 
Theory,” Phys. Rev. Lett. 121, 145001 (2018).

W. R. Donaldson and A. Consentino, “Co-Timing UV and IR 
Laser Pulses on the OMEGA EP Laser System,” Proc. SPIE 
10898, 108980O (2019).

C. Dorrer, “Spatiotemporal Metrology of Broadband Optical 
Pulses,” IEEE J. Sel. Top. Quantum Electron. 25, 3100216 (2019).

C. Dorrer and S.-W. Bahk, “Spatio-Spectral Characterization of 
Broadband Fields Using Multispectral Imaging,” Opt. Express 
26, 33,387 (2018).

C. Dorrer and R. J. Brown, “Stable Low-Repetition-Rate Time-
Lens Picosecond Seed Source,” IEEE Photonics Technol. Lett. 
30, 1854 (2018).

C. Dorrer and J. Qiao, “Direct Binary Search for Improved 
Coherent Beam Shaping and Optical Differentiation Wavefront 
Sensing,” Appl. Opt. 57, 8557 (2018).

T. Filkins and J. Katz, “Design of a Free-Space Image-Relay 
Optical Time Domain Reflectometer to Measure Fiber-Optic 
Time Delays at Inertial Confinement Fusion Relevant Wave-
lengths,” Proc. SPIE 11114, 1111417 (2019).

R. K. Follett, J. G. Shaw, J. F. Myatt, V. N. Goncharov, D. H. 
Edgell, D. H. Froula, and J. P. Palastro, “Ray-Based Modeling 
of Cross-Beam Energy Transfer at Caustics,” Phys. Rev. E 98, 
043202 (2018).

C. J. Forrest, A. Deltuva, W. U. Schröder, A. V. Voinov, J. P. 
Knauer, E. M. Campbell, G. W. Collins, V. Yu. Glebov, O. M. 
Mannion, Z. L. Mohamed, P. B. Radha, S. P. Regan, T. C. 
Sangster, and C. Stoeckl, “Deuteron Breakup Induced by 
14-MeV Neutrons from Inertial Confinement Fusion,” Phys. 
Rev. C 100, 034001 (2019).

D. H. Froula, J. P. Palastro, D. Turnbull, A. Davies, L. Nguyen, 
A. Howard, D. Ramsey, P. Franke, S.-W. Bahk, I. A. Begishev, 
R. Boni, J. Bromage, S. Bucht, R. K. Follett, D. Haberberger, 
G. W. Jenkins, J. Katz, T. J. Kessler, J. L. Shaw, and J. Vieira, 
“Flying Focus: Spatial and Temporal Control of Intensity 
for Laser-Based Applications,” Phys. Plasmas 26, 032109 
(2019) (invited).

R. Ghosh, O. Swart, S. Westgate, B. L. Miller, and M. Z. Yates, 
“Antibacterial Copper–Hydroxyapatite Composite Coatings via 
Electrochemical Synthesis,” Langmuir 35, 5957 (2019).

V. Yu. Glebov, M. J. Eckart, C. J. Forrest, G. P. Grim, E. P. 
Hartouni, R. Hatarik, J. P. Knauer, A. S. Moore, S. P. Regan, 
T. C. Sangster, D. J. Schlossberg, and C. Stoeckl, “Testing a 
Cherenkov Neutron Time-of-Flight Detector on OMEGA,” 
Rev. Sci. Instrum. 89, 10I122 (2018).

V. Gopalaswamy, R. Betti, J. P. Knauer, N. Luciani, D. Patel, 
K. M. Woo, A. Bose, I. V. Igumenshchev, E. M. Campbell, 
K. S. Anderson, K. A. Bauer, M. J. Bonino, D. Cao, A. R. 
Christopherson, G. W. Collins, T. J. B. Collins, J. R. Davies, 
J. A. Delettrez, D. H. Edgell, R. Epstein, C. J. Forrest, D. H. 
Froula, V. Y. Glebov, V. N. Goncharov, D. R. Harding, S. X. 
Hu, D. W. Jacobs-Perkins, R. T. Janezic, J. H. Kelly, O. M. 
Mannion, A. Maximov, F. J. Marshall, D. T. Michel, S. Miller, 
S. F. B. Morse, J. Palastro, J. Peebles, P. B. Radha, S. P. Regan, 
S. Sampat, T. C. Sangster, A. B. Sefkow, W. Seka, R. C. Shah, 



Publications and conference Presentations

FY19 Annual Report 351

W. T. Shmayda, A. Shvydky, C. Stoeckl, A. A. Solodov, 
W. Theobald, J. D. Zuegel, M. Gatu Johnson, R. D. Petrasso, 
C. K. Li, and J. A. Frenje, “Tripled Yield in Direct-Drive Laser 
Fusion Through Statistical Modelling,” Nature 565, 581 (2019).

L. Guazzotto and R. Betti, “Two-Fluid Burning-Plasma Analy-
sis for Magnetic Confinement Fusion Devices,” Plasma Phys. 
Control. Fusion 61, 085028 (2019).

H. Habara, T. Iwawaki, T. Gong, M. S. Wei, S. T. Ivancic, 
W. Theobald, C. M. Krauland, S. Zhang, G. Fiksel, and K. A. 
Tanaka, “A Ten-Inch Manipulator (TIM) Based Fast-Electron 
Spectrometer with Multiple Viewing Angles (OU-ESM),” Rev. 
Sci. Instrum. 90, 063501 (2019).

E. C. Hansen, D. H. Barnak, P.-Y. Chang, R. Betti, E. M. 
Campbell, J. R. Davies, J. P. Knauer, J. L. Peebles, S. P. 
Regan, and A. B. Sefkow, “Optimization of Laser-Driven 
Cylindrical Implosions on the OMEGA Laser,” Phys. Plasmas 
25, 122701 (2018).

E. C. Hansen, P. Hartigan, A. Frank, A. Wright, and J. C. 
Raymond, “Simulating Radiative Magnetohydrodynamical 
Flows with ASTROBEAR: Implementation and Applications 
of Non-Equilibrium Cooling,” Mon. Not. R. Astron. Soc. 481, 
3098 (2018).

D. R. Harding, M. J. Bonino, W. Sweet, M. Schoff, A. Greenwood, 
N. Satoh, M. Takagi, and A. Nikroo, “Properties of Vapor-
Deposited and Solution-Processed Targets for Laser-Driven 
Inertial Confinement Fusion Experiments,” Matter and Radiation 
at Extremes 3, 312 (2018).

R. J. Henchen, M. Sherlock, W. Rozmus, J. Katz, P. E. Masson-
Laborde, D. Cao, J. P. Palastro, and D. H. Froula, “Measuring Heat 
Flux from Collective Thomson Scattering with Non-Maxwellian 
Distribution Functions,” Phys. Plasmas 26, 032104 (2019) (invited).

A. J. Howard, D. Turnbull, A. S. Davies, P. Franke, D. H. 
Froula, and J. P. Palastro, “Photon Acceleration in a Flying 
Focus,” Phys. Rev. Lett. 123, 124801 (2019).

S. X. Hu, V. N. Goncharov, P. B. Radha, S. P. Regan, and E. M. 
Campbell, “Microphysics Studies for Direct-Drive Inertial 
Confinement Fusion,” Nucl. Fusion 59, 032011 (2019).

I. V. Igumenshchev, A. L. Velikovich, V. N. Goncharov, 
R. Betti, E. M. Campbell, J. P. Knauer, S. P. Regan, A. J. 
Schmitt, R. C. Shah, and A. Shvydky, “Rarefaction Flows and 

Mitigation of Imprint in Direct-Drive Implosions,” Phys. Rev. 
Lett. 123, 065001 (2019).

K. R. P. Kafka and S. G. Demos, “Interaction of Short Laser 
Pulses with Model Contamination Microparticles on a High 
Reflector,” Opt. Lett. 44, 1844 (2019).

A. Kar, T. R. Boehly, P. B. Radha, D. H. Edgell, S. X. Hu, P. M. 
Nilson, A. Shvydky, W. Theobald, D. Cao, K. S. Anderson, 
V. N. Goncharov, and S. P. Regan, “Simulated Refraction-
Enhanced X-Ray Radiography of Laser-Driven Shocks,” Phys. 
Plasmas 26, 032705 (2019).

V. V. Karasiev, S. X. Hu, M. Zaghoo, and T. R. Boehly, 
“Exchange-Correlation Thermal Effects in Shocked Deute-
rium: Softening the Principal Hugoniot and Thermophysical 
Properties,” Phys. Rev. B 99, 214110 (2019).

V. V. Karasiev, S. B. Trickey, and J. W. Dufty, “Status of Free-
Energy Representations for the Homogeneous Electron Gas,” 
Phys. Rev. B 99, 195134 (2019).

K. Kopp and S. G. Demos, “Microscopy with Ultraviolet 
Surface Excitation (MUSE) Enables Translation of Optical 
Biopsy Principles to Enhance Life Science Education,” Proc. 
SPIE 10873, 108731D (2019).

A. Koroliov, G. Chen, K. M. Goodfellow, A. N. Vamivakas, 
Z. Staniszewski, P. Sobolewski, M. El Fray, A. Łaszcz, 
A. Czerwinski, C. P. Richter, and R. Sobolewski, “Terahertz 
Time-Domain Spectroscopy of Graphene Nanof lakes 
Embedded in Polymer Mix,” Appl. Sci. 9, 391 (2019).

A. A. Kozlov, J. C. Lambropoulos, J. B. Oliver, B. N. Hoffman, 
and S. G. Demos, “Mechanisms of Picosecond Laser-Induced 
Damage in Common Multilayer Dielectric Coatings,” Sci. Rep. 
9, 607 (2019).

B. E. Kruschwitz, J. Kwiatkowski, C. Dorrer, M. Barczys, 
A. Consentino, D. H. Froula, M. J. Guardalben, E. M. Hill, 
D. Nelson, M. J. Shoup III, D. Turnbull, L. J. Waxer, and 
D. Weiner, “Tunable UV Upgrade on OMEGA EP,” Proc. SPIE 
10898, 1089804 (2019).

A. Lees and H. Aluie, “Baropycnal Work: A Mechanism for 
Energy Transfer Across Scales,” Fluids 4, 92 (2019).

O. M. Mannion, V. Yu. Glebov, C. J. Forrest, J. P. Knauer, 
V. N. Goncharov, S. P. Regan, T. C. Sangster, C. Stoeckl, and 



Publications and conference Presentations

FY19 Annual Report352

M. Gatu Johnson, “Calibration of a Neutron Time-of-Flight 
Detector with a Rapid Instrument Response Function for 
Measurements of Bulk Fluid Motion on OMEGA,” Rev. Sci. 
Instrum. 89, 10I131 (2018).

A. L. Milder, S. T. Ivancic, J. P. Palastro, and D. H. Froula, 
“Impact of Non-Maxwellian Electron Velocity Distribution 
Functions on Inferred Plasma Parameters in Collective 
Thomson Scattering,” Phys. Plasmas 26, 022711 (2019).

S. C. Miller, J. P. Knauer, C. J. Forrest, V. Yu. Glebov, P. B. 
Radha, and V. N. Goncharov, “Fuel-Shell Interface Instability 
Growth Effects on the Performance of Room Temperature 
Direct-Drive Implosions,” Phys. Plasmas 26, 082701 (2019).

J. P. Palastro, J. G. Shaw, R. K. Follett, A. Colaïtis, D. Turnbull, 
A. V. Maximov, V. N. Goncharov, and D. H. Froula, “Reso-
nance Absorption of a Broadband Laser Pulse,” Phys. Plasmas 
25, 123104 (2018).

S. Papernov, “Spectroscopic Setup for Submicrometer-Reso-
lution Mapping of Low-Signal Absorption and Luminescence 
Using Photothermal Heterodyne Imaging and Photon-Counting 
Techniques,” Appl. Opt. 58, 3908 (2019).

R. Paul, S. X. Hu, and V. V. Karasiev, “Anharmonic and 
Anomalous Trends in the High-Pressure Phase Diagram of 
Silicon,” Phys. Rev. Lett. 122, 125701 (2019).

J. L. Peebles, S. X. Hu, W. Theobald, V. N. Goncharov, 
N. Whiting, P. M. Celliers, S. J. Ali, G. Duchateau, E. M. 
Campbell, T. R. Boehly, and S. P. Regan, “Direct-Drive 
Measurements of Laser-Imprint-Induced Shock Velocity 
Nonuniformities,” Phys. Rev. E 99, 063208 (2019).

B. W. Plansinis, W. R. Donaldson, and G. P. Agrawal, “A 
Time-to-Frequency Converter for Measuring the Shape of 
Short Optical Pulses,” Rev. Sci. Instrum. 90, 083106 (2019).

S. P. Regan, V. N. Goncharov, T. C. Sangster, E. M. Campbell, 
R. Betti, J. W. Bates, K. Bauer, T. Bernat, S. Bhandarkar, T. R. 
Boehly, M. J. Bonino, A. Bose, D. Cao, L. Carlson, R. Chapman, 
T. Chapman, G. W. Collins, T. J. B. Collins, R. S. Craxton, J. A. 
Delettrez, D. H. Edgell, R. Epstein, M. Farrell, C. J. Forrest, 
R. K. Follett, J. A. Frenje, D. H. Froula, M. Gatu Johnson, C. R. 
Gibson, L. Gonzalez, C. Goyon, V. Yu. Glebov, V. Gopalaswamy, 
A. Greenwood, D. R. Harding, M. Hohenberger, S. X. Hu, 
H. Huang, J. Hund, I. V. Igumenshchev, D. W. Jacobs-Perkins, 
R. T. Janezic, M. Karasik, J. H. Kelly, T. J. Kessler, J. P. Knauer, 

T. Z. Kosc, R. Luo, S. J. Loucks, J. A. Marozas, F. J. Marshall, 
M. Mauldin, R. L. McCrory, P. W. McKenty, D. T. Michel, 
P. Michel, J. D. Moody, J. F. Myatt, A. Nikroo, P. M. Nilson, 
S. P. Obenschain, J. P. Palastro, J. Peebles, R. D. Petrasso, 
N. Petta, P. B. Radha, J. E. Ralph, M. J. Rosenberg, S. Sampat, 
A. J. Schmitt, M. J. Schmitt, M. Schoff, W. Seka, R. Shah, J. R. 
Rygg, J. G. Shaw, R. Short, W. T. Shmayda, M. J. Shoup III, 
A. Shvydky, A. A. Solodov, C. Sorce, M. Stadermann, C. Stoeckl, 
W. Sweet, C. Taylor, R. Taylor, W. Theobald, D. P. Turnbull, 
J. Ulreich, M. D. Wittman, K. M. Woo, K. Youngblood, and J. D. 
Zuegel, “The National Direct-Drive Inertial Confinement Fusion 
Program,” Nucl. Fusion 59, 032007 (2019).

B. S. Rice, J. Ulreich, and M. J. Shoup III, “Prediction of 
Deuterium–Tritium Ice-Layer Uniformity in Direct-Drive Con-
finement Fusion Target Capsules,” in Proceedings of NAFEMS 
World Congress 2019 (NAFEMS, Glasgow, Scotland 2019).

M. J. Rosenberg, R. Epstein, A. A. Solodov, W. Seka, J. F. Myatt, 
P. A. Michel, M. A. Barrios, D. B. Thorn, M. Hohenberger, 
J. D. Moody, and S. P. Regan, “X-Ray Spectroscopy of Planar 
Laser-Plasma Interaction Experiments at the National Ignition 
Facility,” Phys. Plasmas 26, 012703 (2019).

M. J. Rosenberg, D. B. Thorn, N. Izumi, D. Williams, 
M. Rowland, G. Torres, M. Haugh, P. Hillyard, N. Adelman, 
T. Schuler, M. A. Barrios, J. P. Holder, M. B. Schneider, 
K. B. Fournier, D. K. Bradley, and S. P. Regan, “Image-Plate 
Sensitivity to X Rays at 2 to 60 keV,” Rev. Sci. Instrum. 90, 
013506 (2019).

M. Sadek and H. Aluie, “Extracting the Spectrum of a Flow by 
Spatial Filtering,” Phys. Rev. Fluids 3, 124610 (2018).

S. Sampat, T. Z. Kosc, K. A. Bauer, R. D. Dean, W. R. 
Donaldson, J. Kwiatkowski, R. Moshier, A. L. Rigatti, M. H. 
Romanofsky, L. J. Waxer, and J. H. Kelly, “Power Balancing 
the Multibeam OMEGA Laser,” Appl. Opt. 57, 9571 (2018).

S. Sampat, T. Z. Kosc, K. A. Bauer, R. D. Dean, W. R. 
Donaldson, J. Kwiatkowski, R. Moshier, A. L. Rigatti, M. H. 
Romanofsky, L. J. Waxer, and J. H. Kelly, “Power Balancing a 
Multibeam Laser,” Proc. SPIE 10898, 108980A (2019). 

E. M. Schiesser, S.-W. Bahk, J. Bromage, and J. P. Rolland 
“Gaussian Curvature and Stigmatic Imaging Relations for 
the Design of an Unobscured Reflective Relay,” Opt. Lett. 43, 
4855 (2018).



Publications and conference Presentations

FY19 Annual Report 353

J. Serafini, A. Hossain, R. B. James, S. B. Trivedi, and 
R. Sobolewski, “Time-Resolved, Nonequilibrium Carrier and 
Coherent Acoustic Phonon Dynamics in (Cd,Mg)Te Single 
Crystals for Radiation Detectors,” Semicond. Sci. Technol. 
34, 035021 (2019).

R. V. Shapovalov, G. Brent, R. Moshier, M. Shoup, R. B. 
Spielman, and P.-A. Gourdain, “Design of 30-T Pulsed 
Magnetic Field Generator for Magnetized High-Energy-
Density Plasma Experiments,” Phys. Rev. Accel. Beams 22, 
080401 (2019).

R. B. Spielman and D. B. Reisman, “On the Design of Magneti-
cally Insulated Transmission Lines for Z-Pinch Loads,” Matter 
Radiat. Extremes 4, 027402 (2019).

C. Stoeckl, T. Filkins, R. Jungquist, C. Mileham, N. R. Pereira, 
S. P. Regan, M. J. Shoup III, and W. Theobald, “Characteriza-
tion of Shaped Bragg Crystal Assemblies for Narrowband 
X-Ray Imaging,” Rev. Sci. Instrum. 89, 10G124 (2018).

C. Stoeckl, C. J. Forrest, V. Yu. Glebov, S. P. Regan, T. C. 
Sangster, W. U. Schröder, A. Schwemmlein, and W. Theobald, 
“A Platform for Nuclear Physics Experiments with Laser-
Accelerated Light Ions,” Nucl. Instrum. Methods Phys. Res. B 
453, 41 (2019).

M. Stoeckl and A. A. Solodov, “Refining Instrument Response 
Functions with 3-D Monte Carlo Simulations of Differential 
Hard X-Ray Spectrometers,” Nucl. Instrum. Methods Phys. 
Res. A 931, 162 (2019). 

W. Theobald, C. Sorce, M. Bedzyk, S. T. Ivancic, F. J. Marshall, 
C. Stoeckl, R. C. Shah, M. Lawrie, S. P. Regan, T. C. Sangster, 
E. M. Campbell, T. J. Hilsabeck, K. Engelhorn, J. D. Kilkenny, 
D. Morris, T. M. Chung, J. D. Hares, A. K. L. Dymoke-
Bradshaw, P. Bell, J. Celeste, A. C. Carpenter, M. Dayton, D. K. 
Bradley, M. C. Jackson, L. Pickworth, S. R. Nagel, G. Rochau, 
J. Porter, M. Sanchez, L. Claus, G. Robertson, and Q. Looker, 
“The Single-Line-of-Sight, Time-Resolved X-Ray Imager 
Diagnostic on OMEGA,” Rev. Sci. Instrum. 89, 10G117 (2018).

D. Turnbull, S.-W. Bahk, I. A. Begishev, R. Boni, J. Bromage, 
S. Bucht, A. Davies, P. Franke, D. Haberberger, J. Katz, T. J. 
Kessler, A. L. Milder, J. P. Palastro, J. L. Shaw, and D. H. Froula, 
“Flying Focus and Its Application to Plasma-Based Laser 
Amplifiers,” Plasma Phys. Control. Fusion 61, 014022 (2019).

L. J. Waxer, K. A. Bauer, E. C. Cost, M. Heimbueger, J. H. Kelly, 
V. Kobilansky, S. F. B. Morse, D. Nelson, R. Peck, R. Rinefierd, 
S. Sampat, M. J. Shoup III, D. Weiner, G. Weselak, and J. Zou, 
“In-Tank, On-Shot Characterization of the OMEGA Laser 
System Focal Spot,” Proc. SPIE 10898, 108980F (2019).

B. Webb, M. J. Guardalben, C. Dorrer, S. Bucht, and 
J. Bromage, “Simulation of Grating Compressor Misalignment 
Tolerances and Mitigation Strategies for Chirped-Pulse–
Amplification Systems of Varying Bandwidths and Beam 
Sizes,” Appl. Opt. 58, 234 (2019).

K. M. Woo, R. Betti, D. Shvarts, O. M. Mannion, D. Patel, V. N. 
Goncharov, K. S. Anderson, P. B. Radha, J. P. Knauer, A. Bose, 
V. Gopalaswamy, A. R. Christopherson, E. M. Campbell, 
J. Sanz, and H. Aluie, “Impact of Three-Dimensional Hot-
Spot Flow Asymmetry on Ion-Temperature Measurements in 
Inertial Confinement Fusion Experiments,” Phys. Plasmas 25, 
102710 (2018).

J. Xin, R. Yan, Z.-H. Wan, D.-J. Sun, J. Zheng, H. Zhang, 
H. Aluie, and R. Betti, “Two Mode Coupling of the Ablative 
Rayleigh-Taylor Instabilities,” Phys. Plasmas 26, 032703 (2019).

M. Zaghoo, T. R. Boehly, J. R. Rygg, P. M. Celliers, S. X. Hu, 
and G. W. Collins, “Breakdown of Fermi Degeneracy in the 
Simplest Liquid Metal,” Phys. Rev. Lett. 122, 085001 (2019).

M. Zaghoo, R. J. Husband and I. F. Silvera, “Striking Isotope 
Effect on the Metallization Phase Lines of Liquid Hydrogen 
and Deuterium,” Phys. Rev. B 98, 104102 (2018).

H. Zhang, R. Betti, R. Yan, D. Zhao, D. Shvarts, and H. Aluie, 
“Self-Similar Multimode Bubble-Front Evolution of the Abla-
tive Rayleigh-Taylor Instability in Two and Three Dimensions,” 
Phys. Rev. Lett. 121, 185002 (2018). 

X. Zhang and M. Z. Yates, “Controllable Synthesis of Hydroxy-
apatite-Supported Palladium Nanoparticles with Enhanced 
Catalytic Activity,” Surf. Coat. Technol. 351, 60 (2018).

X. Zhang, Y. Zhang, and M. Z. Yates, “Hydroxyapatite Nano-
crystal Deposited Titanium Dioxide Nanotubes Loaded with 
Antibiotics for Combining Biocompatibility and Antibacterial 
Properties,” MRS Advances 3, 1703 (2018).



Publications and conference Presentations

FY19 Annual Report354

Omega External Users’ Publications

R. Aboushelbaya, A. F. Savin, L. Ceurvorst, J. Sadler, P. A. 
Norreys, A. S. Davies, D. H. Froula, A. Boyle, M. Galimberti, 
P. Oliviera, B. Parry, Y. Katzir, and K. Glize, “Single-Shot 
Frequency-Resolved Optical Gating for Retrieving the Pulse 
Shape of High Energy Picosecond Pulses,” Rev. Sci. Instrum. 
89, 103509 (2018).

F. Albert, N. Lemos, J. L. Shaw, P. M. King, B. B. Pollock, 
C. Goyon, W. Schumaker, A. M. Saunders, K. A. Marsh, 
A. Pak, J. E. Ralph, J. L. Martins, L. D. Amorim, R. W. Falcone, 
S. H. Glenzer, J. D. Moody, and C. Joshi, “Betatron X-Ray 
Radiation in the Self-Modulated Laser Wakefield Accelera-
tion Regime: Prospects for a Novel Probe at Large Scale Laser 
Facilities,” Nucl. Fusion 59, 032003 (2019).

A. Antikainen and G. P. Agrawal, “Soliton Supermode Transi-
tions and Total Red Shift Suppression in Multi-Core Fibers,” 
Opt. Lett. 44, 4159 (2019).

R. L. Berger, C. A. Thomas, K. L. Baker, D. T. Casey, C. S. 
Goyon, J. Park, N. Lemos, S. F. Khan, M. Hohenberger, J. L. 
Milovich, D. J. Strozzi, M. A. Belyaev, T. Chapman, and A. B. 
Langdon, “Stimulated Backscatter of Laser Light from BigFoot 
Hohlraums on the National Ignition Facility,” Phys. Plasmas 
26, 012709 (2019).

L. Berzak Hopkins, S. LePape, L. Divol, A. Pak, E. Dewald, 
D. D. Ho, N. Meezan, S. Bhandarkar, L. R. Benedetti, T. Bunn, 
J. Biener, J. Crippen, D. Casey, D. Clark, D. Edgell, D. Fittinghoff, 
M. Gatu-Johnson, C. Goyon, S. Haan, R. Hatarik, M. Havre, 
D. Hinkel, H. Huang, N. Izumi, J. Jaquez, O. Jones, S. Khan, 
A. Kritcher, C. Kong, G. Kyrala, O. Landen, T. Ma, A. MacPhee, 
B. MacGowan, A. J. Mackinnon, M. Marinak, J. Milovich, 
M. Millot, P. Michel, A. Moore, S. R. Nagel, A. Nikroo, P. Patel, 
J. Ralph, H. Robey, J. S. Ross, N. G. Rice, S. Sepke, V. A. 
Smalyuk, P. Sterne, D. Strozzi, M. Stadermann, P. Volegov, 
C. Weber, C. Wild, C. Yeamans, D. Callahan, O. Hurricane, 
R. P. J. Town, and M. J. Edwards, “Toward a Burning Plasma 
State Using Diamond Ablator Inertially Confined Fusion (ICF) 
Implosions on the National Ignition Facility (NIF),” Plasma 
Phys. Control. Fusion 61, 014023 (2019).

E. G. Blackman and J. A. Tarduno, “Mass, Energy, and 
Momentum Capture from Stellar Winds by Magnetized and 
Unmagnetized Planets: Implications for Atmospheric Erosion 
and Habitability,” Mon. Not. R. Astron. Soc. 481, 5146 (2018).

A. Casner, C. Mailliet, G. Rigon, S. F. Khan, D. Martinez, 
B. Albertazzi, T. Michel, T. Sano, Y. Sakawa, P. Tzeferacos, 
D. Lamb, S. Liberatore, N. Izumi, D. Kalantar, P. Di Nicola, 
J. M. Di Nicola, E. Le Bel, I. Igumenshchev, V. Tikhonchuk, 
B. A. Remington, J. Ballet, E. Falize, L. Masse, V. A. Smalyuk, 
and M. Koenig, “From ICF to Laboratory Astrophysics: Abla-
tive and Classical Rayleigh–Taylor Instability Experiments 
in Turbulent-Like Regimes,” Nucl. Fusion 59, 032002 (2019).

S. Chawla, M. Bailly-Grandvaux, H. S. McLean, P. K. Patel, 
M. S. Wei, and F. N. Beg, “Effect of Target Material on 
Relativistic Electron Beam Transport,” Phys. Plasmas 26, 
033111 (2019).

A. Chien, L. Gao, H. Ji, X. Yuan, E. G. Blackman, H. Chen, 
P. C. Efthimion, G. Fiksel, D. H. Froula, K. W. Hill, K. Huang, 
Q. Lu, J. D. Moody, and P. M. Nilson, “Study of a Magneti-
cally Driven Reconnection Platform Using Ultrafast Proton 
Radiography,” Phys. Plasmas 26, 062113 (2019).

D. T. Cliche and R. C. Mancini, “Impact of 3D Effects on the 
Characteristics of a Multi-Monochromatic X-Ray Imager,” 
Appl. Opt. 58, 4753 (2019).

A. Colaïtis, R. K. Follett, J. P. Palastro, I. Igumenshchev, and 
V. Goncharov, “Adaptive Inverse Ray-Tracing for Accurate and 
Efficient Modeling of Cross Beam Energy Transfer in Hydro-
dynamics Simulations,” Phys. Plasmas 26, 072706 (2019).

A. L. Coleman, M. G. Gorman, R. Briggs, R. S. McWilliams, 
D. McGonegle, C. A. Bolme, A. E. Gleason, D. E. Fratanduono, 
R. F. Smith, E. Galtier, H. J. Lee, B. Nagler, E. Granados, G. W. 
Collins, J. H. Eggert, J. S. Wark, and M. I. McMahon, “Identi-
fication of Phase Transitions and Metastability in Dynamically 
Compressed Antimony Using Ultrafast X-Ray Diffraction,” 
Phys. Rev. Lett. 122, 255704 (2019).

C. N. Danson, C. Haefner, J. Bromage, T. Butcher, J.-C. F. 
Chanteloup, E. A. Chowdhury, A. Galvanauskas, L. A. Gizzi, 
J. Hein, D. I. Hillier, N. W. Hopps, Y. Kato, E. A. Khazanov, 
R. Kodama, G. Korn, R. Li, Y. Li, J. Limpert, J. Ma, C. H. 
Nam, D. Neely, D. Papadopoulos, R. R. Penman, L. Qian, J. J. 
Rocca, A. A. Shaykin, C. W. Siders, C. Spindloe, S. Szatmari, 
R. M. G. M. Trines, J. Zhu, P. Zhu, and J. D. Zuegel, “Petawatt 
and Exawatt Class Lasers Worldwide,” High Power Laser Sci. 
Eng. 7, e54 (2019).



Publications and conference Presentations

FY19 Annual Report 355

C. A. Di Stefano, F. W. Doss, A. M. Rasmus, K. A. Flippo, 
and B. M. Haines, “The Modeling of Delayed-Onset Rayleigh–
Taylor and Transition to Mixing in Laser-Driven HED 
Experiments,” Phys. Plasmas 26, 052708 (2019).

L. Divol, D. P. Turnbull, T. Chapman, C. Goyon, and P. Michel, 
“An Analytical Study of Non-Resonant Transient Cross-Beam 
Power Transfer Relevant to Recent Progress in Plasma Photon-
ics,” Phys. Plasmas 26, 043101 (2019).

R. P. Drake, “A Journey Through High-Energy-Density Phys-
ics,” Nucl. Fusion 59, 035001 (2019).

R. P. Drake and F. W. Doss, “Regimes of the Vishniac–Ryu 
Decelerating Shock Instability,” Astrophys. J. 868, 23 (2018).

G. Duchateau, S. X. Hu, A. Pineau, A. Kar, B. Chimier, 
A. Casner, V. Tikhonchuk, V. N. Goncharov, P. B. Radha, and 
E. M. Campbell, “Modeling the Solid-to-Plasma Transition for 
Laser Imprinting in Direct-Drive Inertial Confinement Fusion,” 
Phys. Rev. E 100, 033201 (2019).

T. S. Duffy and R. F. Smith, “Ultra-High Pressure Dynamic 
Compression of Geological Materials,” Front. Earth Sci. 7, 
23 (2019).

K. Engelhorn, T. J. Hilsabeck, J. Kilkenny, D. Morris, T. M. 
Chung, A. Dymoke-Bradshaw, J. D. Hares, P. Bell, D. Bradley, 
A. C. Carpenter, M. Dayton, S. R. Nagel, L. Claus, J. Porter, 
G. Rochau, M. Sanchez, S. Ivancic, C. Sorce, and W. Theobald, 
“Sub-Nanosecond Single Line-of-Sight (SLOS) X-Ray Imag-
ers,” Rev. Sci. Instrum. 89, 10G123 (2018) (invited).

C.-H. Fann, J. Zhang, M. ElKabbash, W. R. Donaldson, E. M. 
Campbell, and C. Guo, “Broadband Infrared Plasmonic 
Metamaterial Absorber with Multipronged Absorption Mecha-
nisms,” Opt. Express 27, 27,917 (2019).

A. Fernandez-Pañella, M. Millot, D. E. Fratanduono, M. P. 
Desjarlais, S. Hamel, M. C. Marshall, D. J. Erskine, P. A. 
Sterne, S. Haan, T. R. Boehly, G. W. Collins, J. H. Eggert, and 
P. M. Celliers, “Shock Compression of Liquid Deuterium up 
to 1 TPa,” Phys. Rev. Lett. 122, 255702 (2019).

W. Fox, J. Matteucci, C. Moissard, D. B. Schaeffer, A. Bhattacharjee, 
K. Germaschewski, and S. X. Hu, “Kinetic Simulation of Magnetic 
Field Generation and Collisionless Shock Formation in Expanding 
Laboratory Plasmas,” Phys. Plasmas 25, 102106 (2018).

D. E. Fratanduono, M. Millot, A. Fernandez Pañella, P. A. 
Sterne, G. W. Collins, D. G. Hicks, J. H. Eggert, T. R. Boehly, 
and P. M. Celliers, “Measurement of the Sound Speed in Dense 
Fluid Deuterium Along the Cryogenic Liquid Hugoniot,” Phys. 
Plasmas 26, 012710 (2019).

J. A. Frenje, R. Florido, R. Mancini, T. Nagayama, P. E. 
Grabowski, H. Rinderknecht, H. Sio, A. Zylstra, M. Gatu 
Johnson, C. K. Li, F. H. Séguin, R. D. Petrasso, V. Yu. Glebov, 
and S. P. Regan, “Experimental Validation of Low-Z Ion-
Stopping Formalisms Around the Bragg Peak in High-Energy-
Density Plasmas,” Phys. Rev. Lett. 122, 015002 (2019).

L. Gao, B. F. Kraus, K. W. Hill, M. Bitter, P. Efthimion, M. B. 
Schneider, A. G. MacPhee, D. B. Thorn, J. Kilkenny, J. Ayers, 
R. Kauffman, H. Chen, and D. Nelson, “Absolute Calibration 
of a Time-Resolved High Resolution X-Ray Spectrometer for 
the National Ignition Facility,” Rev. Sci. Instrum. 89, 10F125 
(2018) (invited).

L. Gao, E. Liang, R. K. Follett, H. Sio, P. Tzeferacos, D. H. 
Froula, A. Birkel, C. K. Li, D. Lamb, R. Petrasso, W. Fu, 
M. Wei, and H. Ji, “Mega-Gauss Plasma Jet Creation Using 
a Ring of Laser Beams,” Astrophys. J. Lett. 873, L11 (2019).

M. Gatu Johnson, B. D. Appelbe, J. P. Chittenden, A. Crilly, 
J. Delettrez, C. Forrest, J. A. Frenje, V. Yu. Glebov, W. Grimble, 
B. M. Haines, I. V. Igumenshchev, R. Janezic, J. P. Knauer, 
B. Lahmann, F. J. Marshall, T. Michel, F. H. Séguin, C. Stoeckl, 
C. Walsh, A. B. Zylstra, and R. D. Petrasso, “Impact of Imposed 
Mode 2 Laser Drive Asymmetry on Inertial Confinement 
Fusion Implosions,” Phys. Plasmas 26, 012706 (2019).

M. Gatu Johnson, B. D. Applebe, J. P. Chittenden, J. Delettrez, 
C. Forrest, J. A. Frenje, V. Yu. Glebov, W. Grimble, B. M. 
Haines, I. Igumenshchev, R. Janezic, J. P. Knauer, B. Lahmann, 
F. J. Marshall, T. Michel, F. H. Séguin, C. Stoeckl, C. Walsh, 
A. B. Zylstra, and R. D. Petrasso, “Impact of Asymmetries on 
Fuel Performance in Inertial Confinement Fusion,” Phys. Rev. 
E 98, 051201(R) (2018).

M. Gatu Johnson, J. Katz, C. Forrest, J. A. Frenje, V. Yu. 
Glebov, C. K. Li, R. Paguio, C. E. Parker, C. Robillard, T. C. 
Sangster, M. Schoff, F. H. Séguin, C. Stoeckl, and R. D. 
Petrasso, “Measurement of Apparent Ion Temperature Using 
the Magnetic Recoil Spectrometer at the OMEGA Laser Facil-
ity,” Rev. Sci. Instrum. 89, 10I129 (2018).



Publications and conference Presentations

FY19 Annual Report356

C. G. R. Geddes and J. L. Shaw, “Summary of Working 
Group 1: Laser-Plasma Wakefield Acceleration,” in 2018 IEEE 
Advanced Accelerator Concepts Workshop (AAC 2018) (IEEE, 
New York, 2018), pp. 1–5.

M. R. Gomez, S. A. Slutz, P. F. Knapp, K. D. Hahn, M. R. Weis, 
E. C. Harding, M. Geissel, J. R. Fein, M. E. Glinsky, S. B. 
Hansen, A. J. Harvey-Thompson, C. A. Jennings, I. C. Smith, 
D. Woodbury, D. J. Ampleford, T. J. Awe, G. A. Chandler, M. H. 
Hess, D. C. Lamppa, C. E. Myers, C. L. Ruiz, A. B. Sefkow, 
J. Schwarz, D. A. Yager-Elorriaga, B. Jones, J. L. Porter, K. J. 
Peterson, R. D. McBride, G. A. Rochau, and D. B. Sinars, 
“Assessing Stagnation Conditions and Identifying Trends in 
Magnetized Liner Inertial Fusion,” IEEE Trans. Plasma Sci. 
47, 2081 (2019).

M. G. Gorman, A. L. Coleman, R. Briggs, R. S. McWilliams, 
A. Hermann, D. McGonegle, C. A. Bolme, A. E. Gleason, 
E. Galtier, H. J. Lee, E. Granados, E. E. McBride, S. Rothman, 
D. E. Fratanduono, R. F. Smith, G. W. Collins, J. H. Eggert, J. S. 
Wark, and M. I. McMahon, “Recovery of Metastable Dense 
Bi Synthesized by Shock Compression,” Appl. Phys. Lett. 114, 
120601 (2019).

M. G. Gorman, A. L. Coleman, R. Briggs, R. S. McWilliams, 
D. McGonegle, C. A. Bolme, A. E. Gleason, E. Galtier, H. J. 
Lee, E. Granados, M. Śliwa, C. Sanloup, S. Rothman, D. E. 
Fratanduono, R. F. Smith, G. W. Collins, J. H. Eggert, J. S. 
Wark, and M. I. McMahon, “Femtosecond Diffraction Stud-
ies of Solid and Liquid Phase Changes in Shock-Compressed 
Bismuth,” Sci. Rep. 8, 16927 (2018).

P.-A. Gourdain, M. B. Adams, M. Evans, H. R. Hasson, R. V. 
Shapovalov, J. R. Young, and I. West-Abdallah, “Enhancing 
Cylindrical Compression by Reducing Plasma Ablation in 
Pulsed-Power Drivers,” Phys. Plasmas 26, 042706 (2019).

P.-A. Gourdain, A. B. Sefkow, and C. E. Seyler, “The Genera-
tion of Warm Dense Matter Using a Magnetic Anvil Cell,” 
IEEE Trans. Plasma Sci. 46, 3968 (2018).

E. C. Hansen, P. Hartigan, A. Frank, A. Wright, and J. C. 
Raymond, “Simulating Radiative Magnetohydrodynamical 
Flows with ASTROBEAR: Implementation and Applications 
of Non-Equilibrium Cooling,” Mon. Not. R. Astron. Soc. 481, 
3098; 483, 2123(E) (2019).

D. P. Higginson, J. S. Ross, D. D. Ryutov, F. Fiuza, S. C. Wilks, 
E. P. Hartouni, R. Hatarik, C. M. Huntington, J. Kilkenny, 

B. Lahmann, C. K. Li, A. Link, R. D. Petrasso, B. B. Pollock, 
B. A. Remington, H. G. Rinderknecht, Y. Sakawa, H. Sio, G. F. 
Swadling, S. Weber, A. B. Zylstra, and H.-S. Park, “Kinetic 
Effects on Neutron Generation in Moderately Collisional Inter-
penetrating Plasma Flows,” Phys. Plasmas 26, 012113 (2019).

D. M. H. Hung, E. G. Blackman, K. J. Caspary, E. P. Gilson, 
and H. Ji, “Experimental Confirmation of the Standard 
Magnetorotational Instability Mechanism with a Spring-Mass 
Analogue,” Commun. Phys. 2, 7 (2019).

V. V. Ivanov, A. V. Maximov, R. Betti, L. S. Leal, R. C. 
Mancini, K. J. Swanson, I. E. Golovkin, C. J. Fontes, 
H. Sawada, A. B. Sefkow, and N. L. Wong, “Study of Laser 
Produced Plasma in a Longitudinal Magnetic Field,” Phys. 
Plasmas 26, 062707 (2019).

T. R. Joshi, S. C. Hsu, P. Hakel, N. M. Hoffman, H. Sio, and 
R. C. Mancini, “Progress on Observations of Interspecies Ion 
Separation in Inertial-Confinement-Fusion Implosions via Imag-
ing X-Ray Spectroscopy,” Phys. Plasmas 26, 062702 (2019).

G. Kagan, O. L. Landen, D. Svyatskiy, H. Sio, N. V. Kabadi, 
R.  A. Simpson, M. Gatu Johnson, J. A. Frenje, R.  D. 
Petrasso, R. C. Shah, T. R. Joshi, P. Hakel, T. E. Weber, 
H. G. Rinderknecht, D. Thorn, M. Schneider, D. Bradley, and 
J. Kilkenny, “Inference of the Electron Temperature in Inertial 
Confinement Fusion Implosions from the Hard X-Ray Spectral 
Continuum,” Contrib. Plasma Phys. 59, 181 (2019).

M. F. Kasim, A. F. A. Bott, P. Tzeferacos, D. Q. Lamb, 
G. Gregori, and S. M. Vinko, “Retrieving Fields from Proton 
Radiography Without Source Profiles,” Phys. Rev. E 100, 
033208 (2019).

P. M. King, N. Lemos, J. L. Shaw, A. L. Milder, K. A. Marsh, 
A. Pak, B. M. Hegelich, P. Michel, J. Moody, C. Joshi, and 
F. Albert, “X-Ray Analysis Methods for Sources from Self-
Modulated Laser Wakefield Acceleration Driven by Picosecond 
Lasers,” Rev. Sci. Instrum. 90, 033503 (2019).

J. L. Kline, S. H. Batha, L. R. Benedetti, D. Bennett, 
S. Bhandarkar, L. F. Berzak Hopkins, J. Biener, M. M. Biener, 
R. Bionta, E. Bond, D. Bradley, T. Braun, D. A. Callahan, 
J. Caggiano, C. Cerjan, B. Cagadas, D. Clark, C. Castro, E. L. 
Dewald, T. Döppner, L. Divol, R. Dylla-Spears, M. Eckart, 
D. Edgell, M. Farrell, J. Field, D. N. Fittinghoff, M. Gatu 
Johnson, G. Grim, S. Haan, B. M. Haines, A. V. Hamza, 
E. P. Hartouni, R. Hatarik, K. Henderson, H. W. Herrmann, 



Publications and conference Presentations

FY19 Annual Report 357

D. Hinkel, D. Ho, M. Hohenberger, D. Hoover, H. Huang, 
M. L. Hoppe, O. A. Hurricane, N. Izumi, S. Johnson, O. S. 
Jones, S. Khan, B. J. Kozioziemski, C. Kong, J. Kroll, G. A. 
Kyrala, S. LePape, T. Ma, A. J. Mackinnon, A. G. MacPhee, 
S. MacLaren, L. Masse, J. McNaney, N. B. Meezan, J. F. 
Merrill, J. L. Milovich, J. Moody, A. Nikroo, A. Pak, 
P. Patel, L. Peterson, E. Piceno, L. Pickworth, J. E. Ralph, 
N. Rice, H. F. Robey, J. S. Ross, J. R. Rygg, M. R. Sacks, 
J. Salmonson, D. Sayre, J. D. Sater, M. Schneider, M. Schoff, 
S. Sepke, R. Seugling, V. Smalyuk, B. Spears, M. Stadermann, 
W. Stoeffl, D. J. Strozzi, R. Tipton, C. Thomas, R. P. J. Town, 
P. L. Volegov, C. Walters, M. Wang, C. Wilde, E. Woerner, 
C. Yeamans, S. A. Yi, B. Yoxall, A. B. Zylstra, J. Kilkenny, 
O. L. Landen, W. Hsing, and M. J. Edwards, “Progress of 
Indirect Drive Inertial Confinement Fusion in the United 
States,” Nucl. Fusion 59, 112018 (2019).

P. F. Knapp, M. R. Gomez, S. B. Hansen, M. E. Glinsky, C. A. 
Jennings, S. A. Slutz, E. C. Harding, K. D. Hahn, M. R. Weis, 
M. Evans, M. R. Martin, A. J. Harvey-Thompson, M. Geissel, 
I. C. Smith, D. E. Ruiz, K. J. Peterson, B. M. Jones, J. Schwarz, 
G. A. Rochau, D. B. Sinars, R. D. McBride, and P.-A. Gourdain, 
“Origins and Effects of Mix on Magnetized Liner Inertial 
Fusion Target Performance,” Phys. Plasmas 26, 012704 (2019).

A. Krygier, F. Coppari, G. E. Kemp, D. B. Thorn, R. S. Craxton, 
J. H. Eggert, E. M. Garcia, J. M. McNaney, H.-S. Park, Y. Ping, 
B. A. Remington, and M. B. Schneider, “Developing a High-
Flux, High-Energy Continuum Backlighter for Extended X-Ray 
Absorption Fine Structure Measurements at the National 
Ignition Facility,” Rev. Sci. Instrum. 89, 10F114 (2018).

G. A. Kyrala, J. E. Pino, S. F. Khan, S. A. MacLaren, J. D. 
Salmonson, T. Ma, L. Masse, R. Tipton, P. A. Bradley, J. R. 
Rygg, J. E. Field, R. Tommasini, J. E. Ralph, D. P. Turnbull, 
A. J. Mackinnon, L. R. Benedetti, D. K. Bradley, S. Nagel, 
P. M. Celliers, E. Dewald, T. R. Dittrich, L. Berzak Hopkins, 
N. Izumi, M. L. Kervin, J. Kline, C. Yeamans, R. Hatarik, 
D. Sayre, E. P. Hartouni, A. Pak, K. C. Chen, and D. E. Hoover, 
“Using a 2-Shock 1D Platform at NIF to Measure the Effect 
of Convergence on Mix and Symmetry,” Phys. Plasmas 25, 
102702 (2018).

S. Le Pape, L. Divol, A. MacPhee, J. McNaney, M. Hohenberger, 
D. Froula, V. Glebov, O. L. Landen, C. Stoeckl, E. Dewald, 
S. Khan, C. Yeamans, P. Michel, M. Schneider, J. Knauer, 
J. Kilkenny, and A. J. Mackinnon, “Optimization of High Energy 
X Ray Production Through Laser Plasma Interaction,” High 
Energy Density Phys. 31, 13 (2019).

T.-G. Lee, M. Busquet, M. Klapisch, J. W. Bates, A. J. Schmitt, 
S. X. Hu, and J. Giuliani, “Radiative and Atomic Properties of 
C and CH Plasmas in the Warm-Dense-Matter Regime,” Phys. 
Rev. E 98, 043203 (2018).

N. Lemos, P. King, J. L. Shaw, A. L. Milder, K. A. Marsh, 
A. Pak, B. B. Pollock, C. Goyon, W. Schumaker, A. M. Saunders, 
D. Papp, R. Polanek, J. E. Ralph, J. Park, R. Tommasini, G. J. 
Williams, H. Chen, F. V. Hartemann, S. Q. Wu, S. H. Glenzer, 
B. M. Hegelich, J. Moody, P. Michel, C. Joshi, and F. Albert, 
“X-Ray Sources Using a Picosecond Laser Driven Plasma 
Accelerator,” Phys. Plasmas 26, 083110 (2019).

C. K. Li, V. T. Tikhonchuk, Q. Moreno, H. Sio, E. D’Humières, 
X. Ribeyre, Ph. Korneev, S. Atzeni, R. Betti, A. Birkel, E. M. 
Campbell, R. K. Follett, J. A. Frenje, S. X. Hu, M. Koenig, 
Y. Sakawa, T. C. Sangster, F. H. Seguin, H. Takabe, S. Zhang, 
and R. D. Petrasso, “Collisionless Shocks Driven by Supersonic 
Plasma Flows with Self-Generated Magnetic Fields,” Phys. Rev. 
Lett. 123, 055002 (2019).

A. Liao, P. Hartigan, G. Fiksel, B. Blue, P. Graham, J. Foster, 
and C. Kuranz, “Using the ROSS Optical Streak Camera as a 
Tool to Understand Laboratory Experiments of Laser-Driven 
Magnetized Shock Waves,” High Power Laser Sci. Eng. 6, 
e22 (2018).

A. S. Liao, S. Li, H. Li, K. Flippo, D. Barnak, K. Van Kelso, 
C. F. Kawaguchi, A. Rasmus, S. Klein, J. Levesque, C. Kuranz, 
and C. K. Li, “Design of a New Turbulent Dynamo Experiment 
on the OMEGA-EP,” Phys. Plasmas 26, 032306 (2019).

J. D. Lindl, S. W. Haan, O. L. Landen, A. R. Christopherson, 
and R. Betti, “Progress Toward a Self-Consistent Set of 1D Igni-
tion Capsule Metrics in ICF,” Phys. Plasmas 25, 122704 (2018).

Y. Lu, P. Tzeferacos, E. Liang, R. K. Follett, L. Gao, A. Birkel, 
D. H. Froula, W. Fu, H. Ji, D. Lamb, C. K. Li, H. Sio, 
R. Petrasso, and M. S. Wei, “Numerical Simulation of Mag-
netized Jet Creation Using a Hollow Ring of Laser Beams,” 
Phys. Plasmas 26, 022902 (2019).

A. Macrander, N. Pereira, C. Stoeckl, X. Huang, and 
E. Kasman, “Quartz Conditioning Crystal for X-Ray Rocking 
Curve Topography,” J. Appl. Cryst. 52, 115 (2019).

C. Mailliet, E. Le Bel, L. Ceurvorst, S. F. Khan, D. Martinez, 
Th. Goudal, N. Izumi, D. Kalantar, P. Di Nicola, J. M. 
Di Nicola, I. Igumenshchev, V. T. Tikhonchuk, B. Remington, 



Publications and conference Presentations

FY19 Annual Report358

V. A. Smalyuk, L. Masse, and A. Casner, “Long-Duration 
Direct Drive Hydrodynamics Experiments on the National 
Ignition Facility: Platform Development and Numerical 
Modeling with CHIC,” Phys. Plasmas 26, 082703 (2019).

M. J.-E. Manuel, A. B. Sefkow, C. C. Kuranz, A. M. Rasmus, 
S. R. Klein, M. J. MacDonald, M. R. Trantham, J. R. Fein, 
P. X. Belancourt, R. P. Young, P. A. Keiter, B. B. Pollock, 
J. Park, A. U. Hazi, G. J. Williams, H. Chen, and R. P. Drake, 
“Magnetized Disruption of Inertially Confined Plasma Flows,” 
Phys. Rev. Lett. 122, 225001 (2019).

P.-E. Masson-Laborde, S. Laffite, C. K. Li, S. C. Wilks, 
R. Riquier, R. D. Petrasso, G. Kluth, and V. Tassin, “Inter-
pretation of Proton Radiography Experiments of Hohlraums 
with Three-Dimensional Simulations,” Phys. Rev. E 99, 
053207 (2019).

C. A. McCoy, M. C. Marshall, D. N. Polsin, D. E. Fratanduono, 
P. M. Celliers, D. D. Meyerhofer, and T. R. Boehly, “Hugoniot, 
Sound Velocity, and Shock Temperature of MgO to 2300 GPa,” 
Phys. Rev. B 100, 014106 (2019).

P. Michel, M. J. Rosenberg, W. Seka, A. A. Solodov, R. W. 
Short, T. Chapman, C. Goyon, N. Lemos, M. Hohenberger, J. D. 
Moody, S. P. Regan, and J. F. Myatt, “Theory and Measure-
ments of Convective Raman Side Scatter in Inertial Confine-
ment Fusion Experiments,” Phys. Rev. E 99, 033203 (2019).

M. Millot, F. Coppari, J. R. Rygg, A. Correa Barrios, S. Hamel, 
D. C. Swift, and J. H. Eggert, “Nanosecond X-Ray Diffrac-
tion of Shock-Compressed Superionic Water Ice,” Nature 569, 
251 (2019).

A. Pak, S. Kerr, N. Lemos, A. Link, P. Patel, F. Albert, L. Divol, 
B. B. Pollock, D. Haberberger, D. Froula, M. Gauthier, S. H. 
Glenzer, A. Longman, L. Manzoor, R. Fedosejevs, S. Tochitsky, 
C. Joshi, and F. Fiuza, “Collisionless Shock Acceleration 
of Narrow Energy Spread Ion Beams from Mixed Species 
Plasmas Using 1 nm Lasers,” Phys. Rev. Accel. Beams 21, 
103401 (2018).

J. Peebles, A. V. Arefiev, S. Zhang, C. McGuffey, M. Spinks, 
J. Gordon, E. W. Gaul, G. Dyer, M. Martinez, M. E. Donovan, 
T. Ditmire, J. Park, H. Chen, H. S. McLean, M. S. Wei, S. I. 
Krasheninnikov, and F. N. Beg, “High-Angle Deflection of the 
Energetic Electrons by a Voluminous Magnetic Structure in 
Near-Normal Intense Laser-Plasma Interactions,” Phys. Rev. E 
98, 053202 (2018).

N. R. Pereira, A. T. Macrander, C. Stoeckl, and E. O. Baronova, 
“On Evaluating X-Ray Imaging Crystals with Synchrotron 
Radiation,” Rev. Sci. Instrum. 89, 10G126 (2018).

K. Prestridge, “Experimental Adventures in Variable-Density 
Mixing,” Phys. Rev. Fluids 3, 110501 (2018).

A. M. Rasmus, C. A. Di Stefano, K. A. Flippo, F. W. Doss, 
C. F. Kawaguchi, J. L. Kline, E. C. Merritt, T. R. Desjardins, 
T. Cardenas, D. W. Schmidt, P. M. Donovan, F. Fierro, L. A. 
Goodwin, J. I. Martinez, T. E. Quintana, J. S. Zingale, and 
C. C. Kuranz, “Shock-Driven Hydrodynamic Instability of a 
Sinusoidally Perturbed, High-Atwood Number, Oblique Inter-
face,” Phys. Plasmas 26, 062103 (2019).

A. E. Raymond, C. F. Dong, A. McKelvey, C. Zulick, 
N. Alexander, A. Bhattacharjee, P. T. Campbell, H. Chen, 
V. Chvykov, E. Del Rio, P. Fitzsimmons, W. Fox, B. Hou, 
A. Maksimchuk, C. Mileham, J. Nees, P. M. Nilson, C. Stoeckl, 
A. G. R. Thomas, M. S. Wei, V. Yanovsky, K. Krushelnick, 
and L. Willingdale, “Relativistic-Electron-Driven Magnetic 
Reconnection in the Laboratory,” Phys. Rev. E 98, 043207 (2018).

T. P. Remington, E. N. Hahn, S. Zhao, R. Flanagan, J. C. E. 
Mertens, S. Sabbaghianrad, T. G. Langdon, C. E. Wehrenberg, 
B. R. Maddox, D. C. Swift, B. A. Remington, N. Chawla, and 
M. A. Meyers, “Spall Strength Dependence on Grain Size and 
Strain Rate in Tantalum,” Acta Mater. 158, 313 (2018).

E. Ruskov, V. Yu. Glebov, T. W. Darling, F. J. Wessel, F. Conti, 
J. C. Valenzuela, H. U. Rahman, and F. N. Beg, “Gated Liquid 
Scintillator Detector for Neutron Time of Flight Measurements 
in a Gas-Puff Z-Pinch Experiment,” Rev. Sci. Instrum. 90, 
073505 (2019).

A. M. Saunders, B. Lahmann, G. Sutcliffe, J. A. Frenje, R. W. 
Falcone, and T. Döppner, “Characterizing Plasma Conditions 
in Radiatively Heated Solid-Density Samples with X-Ray 
Thomson Scattering,” Phys. Rev. E 98, 063206 (2018).

J. P. Sauppe, B. M. Haines, S. Palaniyappan, P. A. Bradley, 
S. H. Batha, E. N. Loomis, and J. L. Kline, “Modeling of 
Direct-Drive Cylindrical Implosion Experiments with an 
Eulerian Radiation-Hydrodynamics Code,” Phys. Plasmas 26, 
042701 (2019).

D. B. Schaeffer, W. Fox, R. K. Follett, G. Fiksel, C. K. Li, 
J. Matteucci, A. Bhattacharjee, and K. Germaschewski, “Direct 
Observations of Particle Dynamics in Magnetized Collisionless 



Publications and conference Presentations

FY19 Annual Report 359

Shock Precursors in Laser-Produced Plasmas,” Phys. Rev. Lett. 
122, 245001 (2019).

B. Scheiner, M. J. Schmitt, S. C. Hsu, D. Schmidt, J. Mance, 
C. Wilde, D. N. Polsin, T. R. Boehly, F. J. Marshall, 
N.  Krasheninnikova, K. Molvig, and H. Huang, “First 
Experiments on Revolver Shell Collisions at the OMEGA 
Laser,” Phys. Plasmas 26, 072707 (2019).

A. Shimony, W. C. Wan, S. R. Klein, C. C. Kuranz, R. P. Drake, 
D. Shvarts, and G. Malamud, “Construction and Validation 
of a Statistical Model for the Nonlinear Kelvin-Helmholtz 
Instability Under Compressible, Multimode Conditions,” Phys. 
Plasmas 25, 122112 (2018).

H. Sio, J. A. Frenje, A. Le, S. Atzeni, T. J. T. Kwan, M. Gatu 
Johnson, G. Kagan, C. Stoeckl, C. K. Li, C. E. Parker, C. J. 
Forrest, V. Glebov, N. V. Kabadi, A. Bose, H. G. Rinderknecht, 
P. Amendt, D. T. Casey, R. Mancini, W. T. Taitano, B. Keenan, 
A. N. Simakov, L. Chacón, S. P. Regan, T. C. Sangster, E. M. 
Campbell, F. H. Seguin, and R. D. Petrasso, “Observations 
of Multiple Nuclear Reaction Histories and Fuel-Ion Species 
Dynamics in Shock-Driven Inertial Confinement Fusion Implo-
sions,” Phys. Rev. Lett. 122, 035001 (2019).

H. Sio, O. Larroche, S. Atzeni, N. V. Kabadi, J. A. Frenje, 
M. Gatu Johnson, C. Stoeckl, C. Li, C. J. Forrest, V. Glebov, 
P. J. Adrian, A. Bose, A. Birkel, S. P. Regan, F. H. Séguin, and 
R. D. Petrasso, “Probing Ion Species Separation and Ion Ther-
mal Decoupling in Shock-Driven Implosions Using Multiple 
Nuclear Reaction Histories,” Phys. Plasmas 26, 072703 (2019).

H. Sio, C. Li, C. E. Parker, B. Lahmann, A. Le, S. Atzeni, and 
R. D. Petrasso, “Fuel-Ion Diffusion in Shock-Driven Inertial 
Confinement Fusion Implosions,” Matter Radiat. Extremes 4, 
055401 (2019).

P. T. Springer, O. A. Hurricane, J. H. Hammer, R. Betti, D. A. 
Callahan, E. M. Campbell, D. T. Casey, C. J. Cerjan, D. Cao, 
E. Dewald, L. Divol, T. Doeppner, M. J. Edwards, J. E. Field, 
C. Forrest, J. Frenje, J. A. Gaffney, M. Gatu-Johnson, V. Glebov, 
V. N. Goncharov, G. P. Grim, E. Hartouni, R. Hatarik, D. E. 
Hinkel, L. Berzak Hopkins, I. Igumenshchev, P. Knapp, 
J. P. Knauer, A. L. Kritcher, O. Landen, A. Pak, S. Le Pape, 
T. Ma, A. G. MacPhee, D. H. Munro, R. C. Nora, P. K. Patel, 
L. Peterson, P. B. Radha, S. P. Regan, H. Rinderknecht, 
C. Sangster, B. K. Spears, and C. Stoeckl, “A 3D Dynamic 
Model to Assess the Impacts of Low-Mode Asymmetry, 
Aneurysms and Mix-Induced Radiative Loss on Capsule 

Performance Across Inertial Confinement Fusion Platforms,” 
Nucl. Fusion 59, 032009 (2019).

J. Strehlow, P. Forestier-Colleoni, C. McGuffey, M. Bailly-
Grandvaux, T. S. Daykin, E. McCary, J. Peebles, G. Revet, 
S. Zhang, T. Ditmire, M. Donovan, G. Dyer, J. Fuchs, E. W. 
Gaul, D. P. Higginson, G. E. Kemp, M. Martinez, H. S. 
McLean, M. Spinks, H. Sawada, and F. N. Beg, “The Response 
Function of Fujifilm BAS-TR Imaging Plates to Laser-Accel-
erated Titanium Ions,” Rev. Sci. Instrum. 90, 083302 (2019).

J. D. Styron, C. L. Ruiz, K. D. Hahn, G. W. Cooper, G. A. 
Chandler, B. Jones, B. R. McWatters, C. J. Forrest, J. Vaughan, 
J. Torres, S. Pelka, J. Smith, and C. Weaver, “Average Neutron 
Time-of-Flight Instrument Response Function Inferred from 
Single D-T Neutron Events Within a Plastic Scintillator,” Rev. 
Sci. Instrum. 89, 10I119 (2018).

D. B. Thorn, F. Coppari, T. Döppner, M. J. MacDonald, S. P. 
Regan, and M. B. Schneider, “X-Ray Spectrometer Throughput 
Model for (Selected) Flat Bragg Crystal Spectrometers on Laser 
Plasma Facilities,” Rev. Sci. Instrum. 89 (10), 10F119 (2018).

M. P. Valdivia, F. Veloso, D. Stutman, C. Stoeckl, C. Mileham, 
I. A. Begishev, W. Theobald, M. Vescovi, W. Useche, S. P. 
Regan, B. Albertazzi, G. Rigon, P. Mabey, T. Michel, S. A. 
Pikuz, M. Koenig, and A. Casner, “X-Ray Backlighter 
Requirements for Refraction-Based Electron Density 
Diagnostics Through Talbot-Lau Deflectometry,” Rev. Sci. 
Instrum. 89, 10G127 (2018).

X. Wang, P. Rigg, J. Sethian, N. Sinclair, N. Weir, B. Williams, 
J. Zhang, J. Hawreliak, Y. Toyoda, Y. Gupta, Y. Li, D. Broege, 
J. Bromage, R. Earley, D. Guy, and J. Zuegel, “The Laser 
Shock Station in the Dynamic Compression Sector. I,” Rev. 
Sci. Instrum. 90, 053901 (2019).

A. J. White, O. Certik, Y. H. Ding, S. X. Hu, and L. A. Collins, 
“Time-Dependent Orbital-Free Density Functional Theory 
for Electronic Stopping Power: Comparison to the Mermin-
Kohn-Sham Theory at High Temperatures,” Phys. Rev. B 98, 
144302 (2018).

J. Xin, R. Yan, Z.-H. Wan, D.-J. Sun, J. Zheng, H. Zhang, 
H. Aluie, and R. Betti, “Two Mode Coupling of the Ablative 
Rayleigh-Taylor Instabilities,” Phys. Plasmas 26, 032703 (2019).

R. P. Young, C. C. Kuranz, D. Froula, J. S. Ross, and S. Klein, 
“Observation of Collisionless-to-Collisional Transition in Col-



Publications and conference Presentations

FY19 Annual Report360

liding Plasma Jets with Optical Thomson Scattering,” Phys. 
Plasmas 26, 012101 (2019).

S. Zhang, A. Lazicki, B. Militzer, L. H. Yang, K. Caspersen, 
J. A. Gaffney, M. W. Däne, J. E. Pask, W. R. Johnson, 
A. Sharma, P. Suryanarayana, D. D. Johnson, A. V. Smirnov, 
P. A. Sterne, D. Erskine, R. A. London, F. Coppari, D. Swift, 
J. Nilsen, A. J. Nelson, and H. D. Whitley, “Equation of State 
of Boron Nitride Combining Computation, Modeling, and 
Experiment,” Phys. Rev. B 99, 165103 (2019).

W. Zhang and E. M. Campbell, “Progress and Prospect,” Matter 
and Radiation at Extremes 4, 013001 (2019).

S. Zhao, R. Flanagan, E. N. Hahn, B. Kad, B. A. Remington, 
C. E. Wehrenberg, R. Cauble, K. More, and M. A. Meyers, 
“Shock-Induced Amorphization in Silicon Carbide,” Acta 
Mater. 158, 206 (2018).

H. Zhou and E. G. Blackman, “Calculating Turbulent Transport 
Tensors by Averaging Single-Plume Dynamics and Application 
to Dynamos,” Mon. Not. R. Astron. Soc. 483, L104 (2019).

The following presentations were made at the CEA–NNSA 
Joint Diagnostic Meeting, Le Barp, France, 2–3 October 2018:

S. P. Regan, C. J. Forrest, W. Theobald, C. Sorce, C. Danly, 
I. V. Igumenshchev, V. N. Goncharov, F. J. Marshall, V. Yu. 
Glebov, T. C. Sangster, E. M. Campbell, P. Volegov, T. Murphy, 
C. Wilde, J. Kline, O. Landoas, T. Caillaud, B. Rosse, M. Briat, 
I. Thfoin, J. L. Bourgade, T. Dautremer, E. Barat, and J. D. 
Kilkenny, “OMEGA Neutron Imaging Project.”

W. Theobald, “3-D Hot-Spot X-Ray Imaging for OMEGA DT 
Cryogenic Implosions.”

The following presentations were made at the CELIA Seminar, 
Bordeaux, France, 3 October 2018:

S. X. Hu, W. Theobald, J. L. Peebles, S. P. Regan, P. B. 
Radha, D. T. Michel, Y. H. Ding, V. N. Goncharov, T. R. 
Boehly, R. Epstein, E. M. Campbell, G. Duchateau, A. Casner, 
V. Tikhonchuk, L. A. Collins, J. D. Kress, and B. Militzer, 
“Understanding ICF Implosions on OMEGA: From Intrinsic 
Material Properties to Laser Imprint.”

M. S. Wei, C. M. Krauland, S. Muller, S. Zhang, J. Li, 
J. L. Peebles, F. N. Beg, W. Theobald, E. Borwick, C. Ren, 
C. Stoeckl, D. Haberberger, T. Filkins, D. Turnbull, R. Betti, 
E. M. Campbell, J. Trela, D. Batani, K. Glize, R. Scott, and 
L. Antonelli, “Laser–Plasma Instabilities and Hot-Electron 
Generation in the Shock-Ignition Intensity Regime.”

Conference Presentations

The following presentations were made at the First LMJ–
PETAL User Meeting, Bordeaux, France, 4–5 October 2018:

E. M. Campbell, “A Perspective on the Future of ICF and 
HEDP Research.”

W. Theobald, R. Betti, A. Bose, S. X. Hu, E. M. Campbell, S. P. 
Regan, C. McCoy, A. Casner, L. Ceurvorst, and M. Karasik, 
“The Hybrid Target Approach: A Promising Path Forward to 
Mitigate Laser Imprint in Direct-Drive Inertial Confinement 
Fusion.”

M. S. Wei and J. M. Soures, “Overview of the Omega Laser 
Facility and Basic Science User Program.”

E. M. Campbell, “Fusion: Making a Star on Earth and the Quest 
for the Ultimate Energy Source to Power the Planet,” presented 
at the AEFM Seminar, Rochester, NY, 11 October 2018.

Y. Zhao, “AlGaN Metal–Semiconductor–Metal UV Photo-
detectors,” presented at Industrial Associates, Rochester, NY, 
19 October 2018.

The following presentations were made at the 4th International 
Conference on High Energy Density Physics, Ningbo, China, 
21–25 October 2018:



Publications and conference Presentations

FY19 Annual Report 361

R. Betti, V. Gopalaswamy, J. P. Knauer, A. R. Christopherson, 
D. Patel, K. M. Woo, A. Bose, K. S. Anderson, T. J. B. Collins, 
S. X. Hu, V. Yu. Glebov, A. V. Maximov, C. Stoeckl, F. J. 
Marshall, M. J. Bonino, D. R. Harding, R. T. Janezic, J. H. 
Kelly, S. Sampat, T. C. Sangster, S. P. Regan, E. M. Campbell, 
M. Gatu Johnson, J. A. Frenje, C. K. Li, R. D. Petrasso, and 
O. A. Hurricane, “Progress Toward Ignition and Burn in 
Inertial Confinement Fusion.”

D. H. Froula, J. P. Palastro, D. Turnbull, T. J. Kessler, A. Davies, 
A. Howard, L. Nguyen, D. Ramsey, G. W. Jenkins, S.-W. Bahk, 
I. A. Begishev, R. Boni, J. Bromage, S. Bucht, R. K. Follett, 
D. Haberberger, J. Katz, and J. L. Shaw, “Flying Focus: Spa-
tiotemporal Control of Intensity for Laser-Based Applications.”

J. P. Knauer, R. Betti, V. Gopalaswamy, M. J. Bonino, E. M. 
Campbell, T. J. B. Collins, C. J. Forrest, V. Yu. Glebov, V. N. 
Goncharov, D. R. Harding, O. M. Mannion, J. A. Marozas, 
F. J. Marshall, P. W. McKenty, D. T. Michel, P. B. Radha, S. P. 
Regan, T. C. Sangster, C. Stoeckl, M. Gatu Johnson, and J. A. 
Frenje, “Direct-Drive, High-Adiabat, Cryogenic Implosion 
Results from the OMEGA Laser System” (invited).

K. Luo, D. Mejia-Rodriguez, V. V. Karasiev, J. Dufty, and S. B. 
Trickey, “Development of Free Energy Density Functional 
Theory: Predictive Power of First Principles Approximations 
for Warm Dense Matter.”

The following presentations were made at Tritium Focus 
Group-Sandia, Albuquerque, NM, 22–25 October 2018:

D. Bassler, C. Fagan, W. T. Shmayda, and W. U. Schröder, “Tritium 
Interactions with Thin Films of Al2O3 on Stainless-Steel 316.”

C. Fagan, M. Sharpe, W. T. Shmayda, and W. U. Schroder, 
“Low-Pressure, Radio-Frequency–Generated Plasma for Tri-
tium Desorption from Metals.”

M. Sharpe, C. Fagan, and W. T. Shmayda, “Influence of Micro-
structure on the Absorption of Tritium into Gold-Plated 316 
Stainless Steel.”

W. T. Shmayda, N. P. Redden, and R. Earley, “Enhancing Gas 
Chromatography Performance.”

P. B. Radha, “Overview and Status of Direct-Drive Inertial 
Confinement Fusion in the United States,” presented at 
the 27th  IAEA Fusion Energy Conference (FEC 2018), 
Ahmedabad, India, 22–27 October 2018.

The following presentations were made at the NIF VISAR 
Workshop, Livermore, CA, 23–24 October 2018:

M. K. Ginnane, A. Sorce, J. D. Kendrick, R. Boni, B. Saltzman, 
D. Weiner, M. Zaghoo, D. N. Polsin, B. J. Henderson, J. Zou, 
M. Couch, C. M. Rogoff, M. C. Gregor, T. R. Boehly, J. R. 
Rygg, and G. W. Collins, “Improvements to the VISAR and 
Streaked Optical Pyrometer at the Omega Laser Facility.”

J. L. Peebles, S. X. Hu, V. N. Goncharov, N. Whiting, P. M. 
Celliers, S. J. Ali, G. Duchateau, E. M. Campbell, T. R. Boehly, 
and S. P. Regan, “First Direct-Drive Measurements of Laser-
Imprint-Induced Shock-Velocity Nonuniformities on OMEGA.”

The following presentations were made at the U.S.-Japan 
Workshop on Theory and Simulations of High-Field and High-
Energy-Density Physics, Portland OR, 3–4 November 2018:

A. Howard, D. Turnbull, A. Davies, D. H. Froula, and J. P. Palastro, 
“Photon Acceleration in the Ionization Front of a Flying Focus.”

P. M. Nilson, F. Ehrne, C. Mileham, D. Mastrosimone, 
C. Taylor, R. K. Jungquist, R. Boni, J. Hassett, C. R. Stillman, 
S. T. Ivancic, D. J. Lonobile, R. W. Kidder, M. J. Shoup III, 
A. B. Sefkow, A. A. Solodov, W. Theobald, C. Stoeckl, S. X. 
Hu, D. H. Froula, K. W. Hill, L. Gao, M. Bitter, P. Efthimion, 
I. Golovkin, and D. D. Meyerhofer, “High-Resolving-Power, 
Streaked X-Ray Spectroscopy of Picosecond-Scale Relativistic 
Laser–Matter Interactions on the OMEGA EP Laser System.”

J. L. Peebles, J. R. Davies, D. H. Barnak, A. B. Sefkow, P. A. 
Gourdain, R. Betti, and A. Arefiev, “Characterizing Magnetic 
and Electric Fields from Laser-Driven Coils Using Axial 
Proton Probing.”

H. Rinderknecht, H.-S. Park, J. S. Ross, P. A. Amendt, 
D. P. Higginson, S. C. Wilks, R. K. Follett, D. Haberberger, 
J. Katz, D. H. Froula, N. M. Hoffman, G. Kagan, B. Keenan, 
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A. Simakov, L. Chacon, and E. Vold, “Ion-Velocity Structure 
in Strong Collisional Plasma Shocks.”

The following presentations were made at the 60th Annual APS 
Division of Plasma Physics, Portland OR, 5–9 November 2018:

K. S. Anderson, C. J. Forrest, O. M. Mannion, D. T. Michel, 
R. C. Shah, J. A. Marozas, P. B. Radha, F. J. Marshall, J. P. 
Knauer, R. Epstein, V. Gopalaswamy, M. Gatu Johnson, and 
S. Laffite, “Modeling of Target Offset in Warm Implosions 
on OMEGA.”

D. Cao, R. C. Shah, S. P. Regan, C. Sorce, R. Epstein, I. V. 
Igumenshchev, V. Gopalaswamy, A. R. Christopherson, 
W. Theobald, P. B. Radha, and V. N. Goncharov, “Using the 
10 to 20 keV X-Ray Spectrum to Infer an Electron Temperature 
(Te) as an Implosion Diagnostic on OMEGA.”

D. A. Chin, P. M. Nilson, G. W. Collins, T. R. Boehly, 
J. R. Rygg, F. Coppari, Y. Ping, D. Trail, I. Szumila, and 
M. Harmand “Interpreting EXAFS Spectra: Toward Ramp-
Compression Studies of Iron Oxide (FeO).”

A. R. Christopherson, R. Betti, S. Miller, V. Gopalaswamy, 
D. Cao, D. Keller, and J. D. Lindl, “Thermonuclear Ignition 
and the Onset of Propagating Burn in Inertial Fusion.”

G. W. Collins, J. R. Rygg, T. R. Boehly, M. Zaghoo, D. N. 
Polsin, B. J. Henderson, X. Gong, L. Crandall, R. Saha, J. J. 
Ruby, G. Tabak, M. Huff, Z. Sprowal, A. Chin, M. K. Ginnane, 
P. M. Celliers, J. H. Eggert, A. Lazicki, R. F. Smith, R. Hemley, 
F. Coppari, B. Bachman, J. Gaffney, D. E. Fratanduono, D. G. 
Hicks, Y. Ping, D. Swift, D. G. Braun, S. Hamel, M. Milllot, 
M. Gorman, R. Briggs, S. Ali, R. Kraus, M. McMahon, 
S. Brygoo, R. Jeanloz, R. Falcone, F. N. Beg, C. Bolme, 
A. Gleason, S. H. Glenzer, H. J. Lee, T. Duffy, J. Wang, J. Wark, 
and G. Gregori, “Matter at Extreme Energy Density: Exotic 
Solids to Inertial Fusion” (invited).

T. J. B. Collins, C. Stoeckl, R. Epstein, R. Betti, J. A. Delettrez, 
W. Bittle, C. J. Forrest, V. Yu. Glebov, V. N. Goncharov, D. R. 
Harding, I. V. Igumenshchev, D. W. Jacobs-Perkins, R. T. 
Janezic, J. H. Kelly, T. Z. Kosc, C. Mileham, D. T. Michel, 
R. L. McCrory, P. W. McKenty, F. J. Marshall, S. F. B. Morse, 
P. B. Radha, S. P. Regan, B. Rice, T. C. Sangster, M. J. 
Shoup III, W. T. Shmayda, C. Sorce, W. Theobald, J. Ulreich, 

M. D. Wittman, J. A. Frenje, M. Gatu Johnson, and R. D. 
Petrasso, “Cryogenic Target Performance and Fuel-Ablator 
Perturbation Growth.”

L. Crandall, J. R. Rygg, G. W. Collins, T. R. Boehly, M. Zaghoo, 
P. M. Celliers, D. E. Fratanduono, M. C. Gregor, A. Jenei, 
M. Millot, J. H. Eggert, and D. Spaulding, “Equation-of-State 
Measurements of Precompressed CO2.”

R. S. Craxton, Y. Yang, E. M. Garcia, P. W. McKenty, M. J. 
Schmitt, and K. Molvig, “Revolver Designs for the National 
Ignition Facility Using Current and Optimized Phase Plates.”

A. Davies, J. Katz, S. Bucht, D. Haberberger, J. P. Palastro, I. A. 
Begishev, J. L. Shaw, D. Turnbull, R. Boni, D. H. Froula, and 
W. Rozmus, “Ultrafast Thomson Scattering and the Effects of 
Collisions on the Electron Plasma Wave Feature.”

J. R. Davies, D. H. Barnak, R. Betti, P.-Y. Chang, V. Yu. Glebov, 
E. C. Hansen, J. P. Knauer, J. L. Peebles, A. B. Sefkow, K. J. 
Peterson, and D. B. Sinars, “Laser-Driven Magnetized Liner 
Inertial Fusion on OMEGA” (invited).

Y. H. Ding, S. X. Hu, A. J. White, O. Certik, and L. A. 
Collins, “Ab Initio Studies on Stopping Power of Warm 
Dense Matter with Time-Dependent Orbital-Free Density 
Functional Theory.”

D. H. Edgell, R. K. Follett, J. Katz, J. P. Palastro, D. Turnbull, 
and D. H. Froula, “Density Profile Measurements on OMEGA 
Using the CBET Beamlets Diagnostic.”

R. Epstein, C. Stoeckl, P. B. Radha, T. J. B. Collins, P. W. 
McKenty, D. Cao, R. C. Shah, D. Cliche, and R. C. Mancini, 
“Inferring Shell Nonuniformity in OMEGA Implosions by 
Self-Emission Radiography.”

R. K. Follett, J. G. Shaw, D. H. Edgell, D. H. Froula, C. Dorrer, 
J. Bromage, E. M. Campbell, E. M. Hill, T. J. Kessler, J. P. 
Palastro, J. F. Myatt, J. W. Bates, and J. L. Weaver, “Suppressing 
Parametric Instabilities with Laser Frequency Detuning and 
Bandwidth” (invited).

C. J. Forrest, K. S. Anderson, V. Yu. Glebov, V. Gopalaswamy, 
V. N. Goncharov, J. P. Knauer, O. M. Mannion, P. B. Radha, 
S. P. Regan, T. C. Sangster, R. C. Shah, C. Stoeckl, J. A. Frenje, 
and M. Gatu Johnson, “Evaluating the Residual Kinetic Energy 
in Direct-Drive Cryogenic Implosions on OMEGA.”
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P. Franke, D. Turnbull, J. P. Palastro, J. Katz, I. A. Begishev, 
R. Boni, J. Bromage, A. L. Milder, J. L. Shaw, and D. H. Froula, 
“Ionization Waves of Arbitrary Velocity.”

D. H. Froula, J. P. Palastro, D. Turnbull, T. J. Kessler, A. Davies, 
P. Franke, A. Howard, L. Nguyen, D. Ramsey, G. W. Jenkins, 
S.-W. Bahk, I. A. Begishev, R. Boni, J. Bromage, S. Bucht, R. K. 
Follett, D. Haberberger, J. Katz, J. L. Shaw, F. A. Hegmann, 
D. Purschke, N. Vafaei-Najafabadi, J. Vieira, and F. Quéré, 
“Flying Focus: Spatial and Temporal Control of Intensity for 
Laser Based Application” (invited).

M. K. Ginnane, A. Sorce, J. D. Kendrick, R. Boni, B. Saltzman, 
D. Weiner, M. Zaghoo, D. N. Polsin, B. J. Henderson, J. Zou, 
M. Couch, C. M. Rogoff, M. C. Gregor, T. R. Boehly, J. R. 
Rygg, and G. W. Collins, “Improvements to the VISAR and 
Streaked Optical Pyrometer at the Omega Laser Facility.”

V. Yu. Glebov, C. J. Forrest, J. P. Knauer, O. M. Mannion, 
S. P. Regan, T. C. Sangster, C. Stoeckl, M. J. Eckart, G. P. 
Grim, A. S. Moore, and D. J. Schlossberg, “DT Yield and Ion 
Temperature Measurement with a Cherenkov Neutron Time-
of-Flight Detector on OMEGA.”

V. N. Goncharov, “Perturbation Evolution at Early Stages of 
Inertial Confinement Fusion Implosions.”

X. Gong, D. N. Polsin, L. Crandall, M. Huff, B. J. Henderson, 
J. R. Rygg, T. R. Boehly, G. W. Collins, A. Jenei, M. G. 
Gorman, R. Briggs, J. H. Eggert, and M. I. McMahon, “X-Ray 
Diffraction of Ramp-Compressed Potassium.”

V. Gopalaswamy, R. Betti, J. P. Knauer, K. M. Woo, D. Patel, 
A. R. Christopherson, A. Bose, N. Luciani, F. J. Marshall, 
C. Stoeckl, V. Yu. Glebov, S. P. Regan, D. T. Michel, W. Seka, 
D. H. Edgell, R. C. Shah, D. Cao, V. N. Goncharov, J. A. 
Delettrez, I. V. Igumenshchev, P. B. Radha, T. J. B. Collins, 
T. C. Sangster, E. M. Campbell, M. Gatu Johnson, R. D. 
Petrasso, C. K. Li, and J. A. Frenje, “Optimization of Direct-
Drive Inertial Fusion Implosions Through Predictive Statistical 
Modeling” (invited).

D. Haberberger, A. Shvydky, J. P. Knauer, S. X. Hu, V. N. 
Goncharov, S. T. Ivancic, and D. H. Froula, “Density 
Measurements of the Inner Shell Release.”

A. M. Hansen, D. Turnbull, D. Haberberger, J. Katz, 
D. Mastrosimone, A. Colaïtis, A. B. Sefkow, R. K. Follett, 

J. P. Palastro, and D. H. Froula, “Cross-Beam Energy Transfer 
Platform Development on OMEGA.”

R. J. Henchen, J. Katz, D. Cao, J. P. Palastro, D. H. Froula, 
M. Sherlock, and W. Rozmus, “Direct Measurements of Nonlo-
cal Heat Flux by Thomson Scattering” (invited).

B. J. Henderson, T. R. Boehly, M. Zaghoo, J. R. Rygg, D. N. 
Polsin, X. Gong, L. Crandall, M. Huff, M. K. Ginnane, G. W. 
Collins, S. Ali, and P. M. Celliers, “Broadband Reflectivity 
Diagnostic Development for Dynamic Compression Experi-
ments on OMEGA EP.”

A. Howard, D. Turnbull, A. Davies, D. H. Froula, and J. P. 
Palastro, “Photon Acceleration in the Ionization Front of a 
Flying Focus.”

S. X. Hu, R. Epstein, V. N. Goncharov, and E. M. Campbell, 
“Direct-Drive-Ignition Designs with Gradient-Density 
Double Shells.”

M. Huff, J. R. Rygg, G. W. Collins, T. R. Boehly, M. Zaghoo, 
D. N. Polsin, B. J. Henderson, L. Crandall, D. E. Fratanduono, 
M. Millot, R. F. Smith, J. H. Eggert, P. M. Celliers, M. C. 
Gregor, and C. A. McCoy, “Measurements of Sound Speed in 
Iron Shock-Compressed to +1 TPa.”

I. V. Igumenshchev, R. C. Shah, R. Betti, E. M. Campbell, 
V. N. Goncharov, J. P. Knauer, S. P. Regan, A. Shvydky, A. L. 
Velikovich, and A. J. Schmitt, “Mitigating Imprint in Direct-
Drive Implosions Using Rarefaction Flows.”

V. V. Karasiev, S. X. Hu, M. Zaghoo, and T. R. Boehly, “Study 
of the Exchange-Correlation Thermal Effects for Transport and 
Optical Properties of Shocked Deuterium.”

J. P. Knauer, C. Stoeckl, R. Betti, V. Gopalaswamy, K. S. 
Anderson, D. Cao, M. J. Bonino, E. M. Campbell, T. J. B. 
Collins, C. J. Forrest, V. Yu. Glebov, V. N. Goncharov, D. R. 
Harding, J. A. Marozas, F. J. Marshall, P. W. McKenty, P. B. 
Radha, S. P. Regan, T. C. Sangster, and R. C. Shah, “Burn-
Rate Measurements from the High-Performance Cryogenic 
Implosion Campaign on OMEGA.”

L. S. Leal, A. V. Maximov, A. B. Sefkow, R. Betti, and V. V. 
Ivanov, “Modeling of a Laser-Generated Plasma in MG Mag-
netic Fields.”
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O. M. Mannion, K. S. Anderson, C. J. Forrest, V. Yu. Glebov, J. P. 
Knauer, Z. L. Mohamed, S. P. Regan, T. C. Sangster, R. C. Shah, 
C. Stoeckl, and M. Gatu Johnson, “Integrated Analysis of Nuclear 
Measurements from the Target-Offset Campaign on OMEGA.”

J. A. Marozas, G. D. Kerbel, M. M. Marinak, and S. Sepke, 
“Implementation of the Low-Noise, 3-D Ray-Trace In-
verse-Projection Method in the Radiation-Hydrodynamics 
Code HYDRA.”

F. J. Marshall, V. N. Goncharov, J. H. Kelly, T. Z. Kosc, and 
A. Shvydky, “In Situ Measurements of Direct-Drive Illumina-
tion Uniformity on OMEGA.”

A. V. Maximov, J. G. Shaw, R. W. Short, and J. P. Palastro, 
“Saturation of Stimulated Raman Scattering in Inhomoge-
neous Plasma.”

P. W. McKenty, T. J. B. Collins, J. A. Marozas, E. M. Campbell, 
K. Molvig, and M. J. Schmitt, “Numerical Investigation of 
Laser Imprint Mitigation in Revolver Ignition Designs.”

A. L. Milder, P. Franke, J. Katz, J. P. Palastro, S. T. Ivancic, J. L. 
Shaw, A. S. Davies, I. A. Begishev, R. H. Cuffney, M. Spilatro, 
and D. H. Froula, “Measurement of the Langdon Effect in 
Laser-Produced Plasma Using Collective Thomson Scattering.”

S. C. Miller, J. P. Knauer, C. J. Forrest, V. Yu. Glebov, O. M. 
Mannion, W. T. Shmayda, T. J. B. Collins, J. A. Marozas, K. S. 
Anderson, P. B. Radha, and V. N. Goncharov, “Deceleration-
Phase Rayleigh–Taylor Growth Effects on the Performance of 
Direct-Drive Implosions.”

Z. L. Mohamed, J. P. Knauer, C. J. Forrest, and M. Gatu 
Johnson, “Wave-Function Amplitude Analysis of the 5He 
Resonance in the TT Neutron Spectrum.”

P. M. Nilson, F. Ehrne, C. Mileham, D. Mastrosimone, 
C. Taylor, R. K. Jungquist, R. Boni, J. Hassett, C. R. Stillman, 
S. T. Ivancic, D. J. Lonobile, R. W. Kidder, M. J. Shoup III, 
A. B. Sefkow, A. A. Solodov, W. Theobald, C. Stoeckl, S. X. 
Hu, D. H. Froula, K. W. Hill, L. Gao, M. Bitter, P. Efthimion, 
I. E. Golovkin, and D. D. Meyerhofer, “High-Resolving-
Power, Streaked X-Ray Spectroscopy on the OMEGA EP 
Laser System.”

J. P. Palastro, T. M. Antonsen, Jr., L. Nguyen, A. Colaïtis, R. K. 
Follett, D. Turnbull, J. Vieira, and D. H. Froula, “Cherenkov 
Radiation from a Plasma.”

D. Patel, R. Betti, V. Gopalaswamy, J. P. Knauer, K. M. Woo, 
S. P. Regan, T. C. Sangster, C. Stoeckl, and F. J. Marshall, 
“A Novel Double-Spike Pulse Shape for OMEGA Cryo-
genic Implosions.”

R. Paul, S. X. Hu, and V. V. Karasiev, “High-Pressure Phase 
Diagram of Silicon.”

J. L. Peebles, J. R. Davies, D. H. Barnak, A. B. Sefkow, P. A. 
Gourdain, R. Betti, and A. V. Arefiev, “Characterizing Mag-
netic and Electric Fields from Laser-Driven Coils Using Axial 
Proton Probing.”

D. N. Polsin, X. Gong, G. W. Collins, M. Huff, L. Crandall, 
T. R. Boehly, J. R. Rygg, A. Jenei, M. Millot, J. H. Eggert, 
and M. I. McMahon, “X-Ray Diffraction of Ramp-Com-
pressed Sodium.”

S. P. Regan, V. N. Goncharov, D. Cao, R. Epstein, R. Betti, 
M. J. Bonino, T. J. B. Collins, E. M. Campbell, C. J. Forrest, 
V. Yu. Glebov, D. R. Harding, J. P. Knauer, J. A. Marozas, F. J. 
Marshall, P. B. Radha, T. C. Sangster, R. C. Shah, C. Stoeckl, 
R. W. Luo, M. E. Schoff, and M. Farrell, “Dependence of Hot-
Spot Mix in DT Cryogenic Implosions on the Design Adiabat.”

H. G. Rinderknecht, D. T. Casey, R. Bionta, R. Hatarik, 
A. Moore, E. P. Hartouni, D. Scholssberg, G. P. Grim, O. L. 
Landen, and P. K. Patel, “Signatures of Systematic Azimuthal 
Asymmetry in Nuclear Diagnosis of ICF Implosions on 
the NIF.”

M. J. Rosenberg, A. A. Solodov, R. K. Follett, W. Seka, 
S. P. Regan, R. Epstein, A. R. Christopherson, R. Betti, 
A. V. Maximov, T. J. B. Collins, V. N. Goncharov, R. W. 
Short, D. Turnbull, D. H. Froula, P. B. Radha, J. F. Myatt, 
P. Michel, M. Hohenberger, L. Masse, G. Swadling, J. S. 
Ross, T. Chapman, J. D. Moody, J. W. Bates, and A. J. 
Schmitt, “Laser–Plasma Interaction Experiments at Direct-
Drive Ignition-Relevant Scale Lengths at the National 
Ignition Facility.”

J. J. Ruby, J. R. Rygg, C. J. Forrest, V. Yu. Glebov, D. A. Chin, 
G. W. Collins, B. Bachmann, J. A. Gaffney, Y. Ping, H. Sio, and 
N. V. Kabadi, “Measurement of Plasma Conditions at Shock 
Collapse on OMEGA.”

R. Saha, J. Topp-Mugglestone, G. Gregori, T. White, S. P. 
Regan, G. W. Collins, and J. R. Rygg, “Atomic and Electronic 
Structure of Warm Dense Silicon.”
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J. L. Shaw, Z. Barfield, D. Haberberger, A. M. Hansen, 
J. Katz, D. Mastrosimone, D. H. Froula, F. Albert, P. M. King, 
N. Lemos, J. Williams, P. Fan, and Y. Lu, “Laser Wakefield 
Acceleration Platform for OMEGA EP.”

A. Shvydky, D. Haberberger, J. Carroll-Nellenback, D. Cao, 
D. H. Froula, V. N. Goncharov, S. X. Hu, I. V. Igumenshchev, 
J. P. Knauer, J. A. Marozas, A. V. Maximov, P. B. Radha, S. P. 
Regan, and T. C. Sangster, “Numerical Simulations of Shock-
Release OMEGA EP Experiments.”

A. A. Solodov, M. J. Rosenberg, W. Seka, R. Epstein, R. W. 
Short, R. K. Follett, A. R. Christopherson, R. Betti, P. B. 
Radha, S. P. Regan, D. H. Froula, V. N. Goncharov, J. F. Myatt, 
P. Michel, M. Hohenberger, T. Chapman, J. D. Moody, J. W. 
Bates, and A. J. Schmitt, “Hot-Electron Generation and Preheat 
in Direct-Drive Experiments at the National Ignition Facility.”

C. Stoeckl, T. J. B. Collins, R. Epstein, V. N. Goncharov, 
R. K. Jungquist, C. Mileham, P. B. Radha, S. P. Regan, T. C. 
Sangster, and W. Theobald, “Investigating Small Scale Mix 
in Direct-Drive Cryogenic DT Implosions with Radiography 
on OMEGA.”

G. Tabak, M. Millot, T. R. Boehly, L. Crandall, B. J. Henderson, 
M. Zaghoo, S. Ali, P. M. Celliers, D. E. Fratanduono, S. Hamel, 
A. Lazicki, D. Swift, P. Loubeyre, R. Kodama, K. Miyanishi, 
T. Ogawa, N. Ozaki, T. Sano, R. Jeanloz, D. G. Hicks, G. W. 
Collins, J. H. Eggert, and J. R. Rygg, “Equation of State and 
Metallization of Methane Shock-Compressed to 400 GPa.”

W. Theobald, R. Betti, A. Bose, S. X. Hu, E. M. Campbell, 
S. P. Regan, C. A. McCoy, A. Casner, L. Ceurvorst, and 
M. Karasik, “The Hybrid Target Approach: A Promising Path 
Forward to Mitigate Laser Imprint in Direct Drive Inertial 
Confinement Fusion.”

D. Turnbull, P. Franke, S.-W. Bahk, I. A. Begishev, R. Boni, 
J. Bromage, S. Bucht, A. Davies, D. Haberberger, J. Katz, T. J. 
Kessler, A. L. Milder, J. P. Palastro, J. L. Shaw, D. H. Froula, 
M. Edwards, Q. Jia, K. Qu, N. Fisch, N. Vafaei-Najabadi, 
J. Vieira, and F. Quéré, “Ionization Waves of Arbitrary Velocity.”

K. M. Woo, R. Betti, O. M. Mannion, D. Patel, V. N. Goncharov, 
K. S. Anderson, P. B. Radha, J. P. Knauer, V. Gopalaswamy, 
A. R. Christopherson, E. M. Campbell, H. Aluie, D. Shvarts, 
J. Sanz, and A. Bose, “Impact of Three-Dimensional Hot-Spot 
Flow Asymmetry on Ion-Temperature Measurements in Inertial 
Confinement Fusion Experiments.”

M. Zaghoo, G. W. Collins, T. R. Boehly, J. R. Rygg, V. V. 
Karasiev, S. X. Hu, and P. M. Celliers, “Breakdown of Fermi 
Degeneracy in the Simplest Liquid Metal” (invited).

H. Zhang, R. Betti, D. Zhao, H. Aluie, R. Yan, and D. Shvarts, 
“Self-Similar Multimode Bubble-Front Evolution of the Abla-
tive Rayleigh–Taylor Instability in Two and Three Dimensions.”

J. L. Peebles, J. R. Davies, D. H. Barnak, R. Betti, V. Yu. 
Glebov, E. C. Hansen, J. P. Knauer, K. J. Peterson, and D. B. 
Sinars, “Scaled Neutron-Yield Enhancement Using the Laser-
Driven MagLIF Platform on the OMEGA Laser,” presented 
at the MagLIF Meeting, Portland OR, 5–9 November 2018.

M. S. Wei, “Status of FY18 OLUG Findings and Recommenda-
tions,” presented at OLUG Meeting at APS Division of Plasma 
Physics, Portland OR, 6 November 2018.

The following presentations were made at Technology of Fusion 
Energy 2018, Orlando, FL, 11–15 November 2018:

C. Fagan, M. Sharpe, W. T. Shmayda, and W. U. Schröder, “Tri-
tium Retention in Hexavalent Chromate-Conversion–Coated 
Aluminum Alloy.”

J. L. Peebles, J. R. Davies, D. H. Barnak, R. Betti, V. Yu. 
Glebov, E. C. Hansen, J. P. Knauer, K. J. Peterson, and D. B. 
Sinars, “Pulsed-Power and Laser-Driven Magnetized Liner 
Inertial Fusion.”

M. Sharpe, C. Fagan, and W. T. Shmayda, “Distribution of 
Tritium in the Near Surface of 316 Stainless-Steel.”

W. T. Shmayda, C. R. Shmayda, and J. Torres, “Tritium Extrac-
tion from Water.”

T. C. Sangster, “Status of Laser-Direct-Drive Fusion in the 
U.S.,” presented at the Institute of Applied Physics and Com-
putational Mathematics, Beijing, China, 29–30 November 2018.
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D. H. Froula, C. Dorrer, E. M. Hill, R. K. Follett, A. A. 
Solodov, J. P. Palastro, D. Turnbull, D. H. Edgell, J. Bromage, 
T. J. Kessler, J. G. Shaw, A. M. Hansen, A. L. Milder, J. Katz, 
R. Boni, J. D. Zuegel, V. N. Goncharov, E. M. Campbell, 
P. Michel, D. Strozzi, M. Glensky, K. Peterson, J. W. Bates, 
A. Schmitt, J. L. Weaver, and J. F. Myatt, “Innovative Science 
and Broadband Lasers at LLE—A Path to an Expanded 
ICF Design Space,” presented at Fusion Power Associates 
39th Annual Meeting and Symposium, Washington, DC, 
4–5 December 2018.

The following presentations were made at the Joint U.S./Israel 
Workshop on High-Energy-Density Physics, Tel Aviv, Israel, 
10–12 December 2018:

R. Betti, “Fusion Research at LLE: Direct Drive and Magne-
tized Targets.”

T. R. Boehly, “High-Energy-Density Physics Research at LLE.”

E. M. Campbell, “NIF—An Unexpected Journey, Lessons 
Learned to Secure “Projects of Scale” and the Future of 
ICF Research.”

T. C. Sangster, “Overview of the Laboratory for Laser Energetics.”

J. D. Zuegel, C. Dorrer, E. M. Hill, R. K. Follett, A. A. 
Solodov, J. P. Palastro, D. Turnbull, D. H. Edgell, J. Bromage, 
T. J. Kessler, J. G. Shaw, A. M. Hansen, A. L. Milder, J. Katz, 
R. Boni, V. N. Goncharov, E. M. Campbell, P. Michel, 
D. Strozzi, M. Glensky, K. Peterson, J. W. Bates, A. Schmitt, 
J. L. Weaver, and J. F. Myatt, “Laser–Plasma Instabilities and 
R&D Plans for Fourth-Generation ICF Lasers.”

M. Wei, “LaserNetUS Facility Readiness—Omega Laser 
Facility,” presented at the LaserNetUS PI Meeting, Rockville, 
MD, 16 January 2019.

The following presentations were made at the Japan–U.S. 
Symposium, Washington, DC, 23–24 January 2019:

G. W. Collins, “Forging a New Frontier of HED Science 
Through Japan–U.S. Collaborations.”

D. H. Froula, “Japan–U.S. Collaborations—Future Collabo-
rations and the Direction of LLE Laser Science and Plasma 
Physics Research.”

E. M. Campbell, “Fusion: Making a Star on Earth and the 
Quest for the Ultimate Energy Source to Power the Planet,” 
presented at the Cornell University Seminar, Ithaca, NY, 
31 January 2019.

The following presentations were made at LASE 2019, 
San Francisco, CA, 2–7 February 2019:

K. A. Bauer, M. Heimbueger, S. Sampat, L. J. Waxer, E. C. 
Cost, J. H. Kelly, V. Kobilansky, J. Kwiatkowski, S. F. B. Morse, 
D. Nelson, D. Weiner, G. Weselak, and J. Zou, “Comparison of 
On-Shot, In-Tank, and Equivalent-Target-Plane Measurements 
of the OMEGA Laser System Focal Spot.”

W. R. Donaldson and A. Consentino, “Co-Timing UV and IR 
Laser Pulses on the OMEGA EP Laser System.”

B. E. Kruschwitz, J. Kwiatkowski, C. Dorrer, M. Barczys, 
A. Consentino, D. H. Froula, M. J. Guardalben, E. M. Hill, 
D. Nelson, M. J. Shoup III, D. Turnbull, L. J. Waxer, and 
D. Weiner, “Tunable UV Upgrade on OMEGA EP.”

S. Sampat, T. Z. Kosc, K. A. Bauer, R. D. Dean, W. R. 
Donaldson, J. Kwiatkowski, R. Moshier, A. L. Rigatti, M. H. 
Romanofsky, L. J. Waxer, and J. H. Kelly, “Power Balancing 
a Multibeam Laser.”

L. J. Waxer, K. A. Bauer, E. C. Cost, M. Heimbueger, J. H. Kelly, 
V. Kobilansky, S. F. B. Morse, D. Nelson, R. Peck, R. Rinefierd, 
S. Sampat, M. J. Shoup III, D. Weiner, G. Weselak, and J. Zou, 
“In-Tank, On-Shot Characterization of the OMEGA Laser 
System Focal Spot.”

The following presentations were made at Photonics West, 
San Francisco, CA, 2–7 February 2019:

I. A. Begishev, M. H. Romanofsky, S. Carey, R. Chapman, 
G. Brent, M. J. Shoup III, J. D. Zuegel, and J. Bromage, “High-
Efficiency, Large-Aperture Fifth-Harmonic–Generation of 
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211-nm Pulses in Ammonium Dihydrogen Phosphate Crystals 
for Fusion Diagnostics.”

K. Kopp and S. G. Demos, “Microscopy with Ultraviolet Sur-
face Excitation (MUSE) Enables Translation of Optical Biopsy 
Principles to Enhance Life Science Education.” 

T. Z. Kosc, T. J. Kessler, H. Huang, R. A. Negres, and S. G. 
Demos, “Raman Scattering Cross-Section Measurements 
Using KDP Polished Crystal Spheres to Understand Transverse 
Stimulated Raman Scattering.”

S. P. Regan, R. Epstein, M. Bedzek, R. Betti, T. R. Boehly, 
M. Bonino, N. Chartier, G. W. Collins, J. A. Delettrez, D. H. 
Froula, V. Yu. Glebov, V. N. Goncharov, S. X. Hu, I. V. 
Igumenshchev, D. R. Harding, J. P. Knauer, M. Lawrie, F. J. 
Marshall, D. T. Michel, P. B. Radha, M. J. Rosenberg, J. R. 
Rygg, R. Saha, R. C. Shah, M. J. Shoup III, C. Stoeckl, T. C. 
Sangster, W. Theobald, E. M. Campbell, H. Sawada, R. C. 
Mancini, K. Falk, E. Rowe, J. Topp-Mugglestone, P. Kozlowski, 
G. Gregori, J. Wark, J. A. Frenje, M. Gatu Johnson, N. Kabadi, 
C. K. Li, H. Sio, R. D. Petrasso, P. Keiter, P. X. Belancourt, 
R. P. Drake, N. Woolsey, I. E. Golovkin, J. J. MacFarlane, S. H. 
Glenzer, B. A. Hammel, L. J. Suter, S. Ayers, M. A. Barrios, 
P. M. Bell, D. K. Bradley, M. J. Edwards, K. B. Fournier, S. W. 
Haan, O. A. Hurricane, C. A. Iglesias, N. Izumi, O. L. Landen, 
D. Larson, A. Nikroo, M. Schneider, H. A. Scott, T. Ma, P. K. 
Patel, D. Thorn, B. G. Wilson, D. A. Haynes, D. D. Meyerhofer, 
H. Huang, J. Jaquez, J. D. Kilkenny, L.  Gao, K. Hill, 
B. Kraus, P. Efthimion, Y. Lu, X. Huang, and P. Fan, “X-Ray 
Spectroscopy and Inertial Confinement Fusion,” presented at 
the University of Nebraska, Lincoln, NE, 13 February 2019.

E. M. Campbell, “Fusion: Making a Star on Earth and the Quest 
for the Ultimate Energy Source to Power the Planet,” presented 
at SUNY Geneseo Seminar, Geneseo, NY, 14 February 2019.

E. M. Campbell, “Fusion: Making a Star on Earth and the 
Quest for the Ultimate Energy Source to Power the Planet,” 
presented at the ASME Student Banquet, Rochester, NY, 
15 February 2019.

M. S. Wei, “LaserNetUS-OMEGA EP Laser System and 
Experimental Capability,” presented at LaserNetUS, Virtual 
Meeting, 15 February 2019.

The following presentations were made at the 59th Sanibel 
Symposium, St. Simons Island GA, 17–22 February 2019:

J. Hinz, V. V. Karasiev, S. X. Hu, M. Zaghoo, and D. Mejia-
Rodriguez, “Deorbitalized Meta-GGA with the Long-Range 
van der Waals Exchange-Correlation Functional Calculations 
of the Insulator–Metal Transition of Hydrogen.”

V. V. Karasiev, S. X. Hu, M. Zaghoo, T. R. Boehly, S. B. Trickey, 
and J. W. Dufty, “Exchange-Correlation Thermal Effects: Soft-
ening the Deuterium Hugoniot and Thermophysical Properties.”

R. Paul, V. V. Karasiev, and S. X. Hu, “High-Pressure Phases 
and Spectral Properties of Silicon.”

J. L. Peebles, J. R. Davies, R. Moshier, M. Bradley, T. Nguyen, 
G. Weselak, G. Fiksel, R. Shapovalov, R. Spielman, G. Brent, 
D. W. Jacobs-Perkins, A. Bose, M. Gatu Johnson, C. K. 
Li, J. A. Frenje, R. D. Petrasso, and R. Betti, “Magnetizing 
60-Beam Spherical Implosions on OMEGA,” presented at the 
2019 Stewardship Science Academic Programs Symposium, 
Albuquerque, NM, 19–20 February 2019.

E. M. Campbell, “LLE Priorities FY2020–FY2021,” presented 
at the ICF Executives Meeting, Albuquerque, NM, 21–22 Feb-
ruary 2019.

G. W. Collins, “Extreme Matters: A Laboratory Exploration of 
Planets, Stars, and Quantum Matter,” presented at the Phelps 
Colloquium, Rochester, NY, 27 February 2019.

G. W. Collins, J. R. Rygg, T. R. Boehly, M. Zaghoo, D. N. Polsin, 
B. J. Henderson, X. Gong, L. Crandall, R. Saha, J. J. Ruby, 
G. Tabak, M. F. Huff, Z. K. Sprowal, D. A. Chin, M. K. Ginnane, 
P. M. Celliers, J. H. Eggert, A. Lazicki, R. F. Smith, R. Hemley, 
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F. Coppari, B. Bachmann, J. Gaffney, D. E. Fratanduono, D. G. 
Hicks, Y. Ping, D. Swift, D. G. Braun, S. Hamel, M. Millot, 
M. Gorman, R. Briggs, S. Ali, R. Kraus, P. Loubeyre, S. Brygoo, 
R. Jeanloz, R. Falcone, M. McMahon, F. N. Beg, C. Bolme, 
A. Gleason, S. Glenzer, H. Lee, T. Duffy, J. Wang, J. Wark, and 
G. Gregori, “Laser Focus on Planets: Exploring Planets and Stars 
Through High Energy Density Science,” presented at the APS 
March Meeting, Boston, MA, 4–8 March 2019.

The following presentations were made at Matter in Extreme 
Conditions from Material Science to Planetary Physics, 
Montgenevre, France, 17–23 March 2019:

G. W. Collins, J. R. Rygg, T. R. Boehly, M. Zaghoo, D. N. Polsin, 
B. J. Henderson, X. Gong, L. E. Crandall, R. Saha, J. J. Ruby, 
G. Tabak, M. F. Huff, Z. K. Sprowal, D. A. Chin, M. K. Ginnane, 
P. M. Celliers, J. H. Eggert, A. Lazicki, R. F. Smith, R. Hemley, 
F. Coppari, B. Bachman, J. Gaffney, D. E. Fratanduono, D. G. 
Hicks, Y. Ping, D. Swift, D. G. Braun, S. Hamel, M. Millot, 
M. Gorman, R. Briggs, S. Ali, R. Kraus, P. Loubeyre, S. Brygoo, 
R. Jeanloz, R. Falcone, M. McMahon, F. N. Beg, C. Bolme, 
A. Gleason, S. H. Glenzer, H. Lee, T. Duffy, J. Wang, J. Wark, and 
G. Gregori, “Shock Physicists: Today’s Explorers of the Universe.”

B. J. Henderson, M. Zaghoo, X. Gong, D. N. Polsin, J. R. Rygg, 
T. R. Boehly, G. W. Collins, S. Ali, P. M. Celliers, A. E. Lazicki, 
M. Gorman, M. Millot, J. H. Eggert, and M. McMahon, 
“Broadband Reflectivity Diagnostic Development for Dynamic 
Compression Experiments on OMEGA EP.”

J. R. Rygg, D. N. Polsin, X. Gong, T. R. Boehly, G. W. Collins, 
S. P. Regan, C. Sorce, J. H. Eggert, R. Smith, A. Lazicki, 
M. Ahmed, A. Arsenlis, M. A. Barrios, J. Bernier, K. Blobaum, 
D. G. Braun, R. Briggs, P. M. Celliers, A. Cook, F. Coppari, 
D. E. Fratanduono, M. Gorman, B. Heidl, M. Hohenberger, 
D. H. Kalantar, S. Khan, R. Kraus, J. McNaney, D. Swift, 
J. Ward, C. Wehrenberg, A. Higginbothom, M. Suggit, J. Wark, 
J. Wang, T. Duffy, J. Wicks, and M. McMahon, “X-Ray 
Diffraction in the Terapascal Regime.”

W. T. Shmayda, C. Fagan, and R. C. Shmayda, “Reducing 
Releases from Tritium Facilities,” presented at the First Tritium 
School, Ljubljana, Slovenia, 25–28 March 2019.

The following presentations were made at the International 
Conference on High Energy Density Science, Oxford, UK, 
31 March–5 April 2019:

R. Betti, “Recent Advances in Direct-Drive Laser Fusion.”

S. X. Hu, Y. H. Ding, V. V. Karasiev, R. Paul, M. Ghosh, J. Hinz, 
P. M. Nilson, T. R. Boehly, P. B. Radha, V. N. Goncharov, 
S. Skupsky, J. R. Rygg, G. W. Collins, S. P. Regan, E. M. 
Campbell, L. A. Collins, J. D. Kress, A. J. White, O. Certik, and 
B. Militzer, “Warming Up Density Functional Theory (DFT) 
for High-Energy-Density Plasmas.”

D. N. Polsin, X. Gong, M. F. Huff, L. E. Crandall, G. W. Collins, 
T. R. Boehly, J. R. Rygg, A. Lazicki, M. Millot, P. M. Celliers, 
J. H. Eggert, and M. I. McMahon, “High-Pressure Structural 
and Electronic Properties of Ramp-Compressed Sodium.”

J. Bromage, A. Agliata, S.-W. Bahk, M. Bedzyk, I. A. 
Begishev, W. A. Bittle, T. Buczek, J. Bunkenburg, D. Canning, 
A. Consentino, D. Coppenbarger, R. Cuffney, C. Dorrer, C. Feng, 
D. H. Froula, G. Gates, M. J. Guardalben, D. Haberberger, 
S.  Hadrich, C.  Hall, B. N. Hoffman, R.  K. Jungquist, 
T.  J. Kessler, E. Kowaluk, B. E. Kruschwitz, T. Lewis, 
J. Magoon, D. D. Meyerhofer, C. Mileham, M. Millecchia, 
S. F. B. Morse, P. M. Nilson, J. B. Oliver, R. G. Peck, A. L. 
Rigatti, H. Rinderknecht, R. G. Roides, M. H. Romanofsky, 
J. Rothhardt, E. M. Schiesser, K. Shaughnessy, M. J. Shoup 
III, C. Smith, M. Spilatro, C. Stoeckl, R. Taylor, B. Wager, 
L. J. Waxer, B. Webb, D. Weiner, and J. D. Zuegel, “Laser 
Technology Development for Ultra-Intense Optical Parametric 
Chirped-Pulse Amplification,” presented at Optics and 
Optoelectronics 2019, Prague, Czech Republic, 1–4 April 2019.

G. W. Collins, J. R. Rygg, T. R. Boehly, M. Zaghoo, D. N. 
Polsin, B. J. Henderson, X. Gong, L. Crandall, R. Saha, J. J. 
Ruby, G. Tabak, M. Huff, Z. K. Sprowal, D. A. Chin, M. K. 
Ginnane, P. M. Celliers, J. H. Eggert, A. Lazicki, R. F. Smith, 
R. Hemley, F. Coppari, B. Bachmann, J. Gaffney, D. E. 
Fratanduono, D. G. Hicks, Y. Ping, D. Swift, D. G. Braun, 
S.  Hamel, M. Millot, M. Gorman, R. Briggs, S. Ali, 
R. Kraus, M. McMahon, P. Loubeyre, S. Brygoo, R. Jeanloz, 
R. Falcone, F. N. Beg, C. Bolme, A. Gleason, S. H. Glenzer, 
H. Lee, T. Duffy, J. Wang, J. Wark, and G. Gregori, “Extreme 
Matters: Pressure to Explore New Worlds and Exotic Solids,” 
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presented at the 2019 Mach Conference, Annapolis, MD,  
3–5 April 2019.

The following presentations were made at CEIS 2019, Roch-
ester, NY, 4 April 2019:

W. R. Donaldson and Y. Zhao, “Picosecond UV Photodiodes.”

A. Stenson, G. Chen, Y. Akbas, I. Komissarov, R. Sobolewski, 
A. Jafari-Salim, and O. Mukhanov, “Superconducting Single-
Photon Detectors as Smart Sensors.”

E. M. Campbell, “Laser-Direct-Drive Status and Future Plans,” 
presented at MIT, Cambridge, MA, 5 April 2019.

The following presentations were made at the 15th Direct-Drive 
and Fast-Ignition Workshop, Rome, Italy, 8–10 April 2019:

R. Betti, V. Gopalaswamy, J. P. Knauer, N. Luciani, D. Patel, 
K. M. Woo, A. Bose, I. V. Igumenshchev, E. M. Campbell, 
K. S. Anderson, K. A. Bauer, M. J. Bonino, D. Cao, A. R. 
Christopherson, G. W. Collins, T. J. B. Collins, J. R. Davies, 
J. A. Delettrez, D. H. Edgell, R. Epstein, C. J. Forrest, D. H. 
Froula, V. Yu. Glebov, V. N. Goncharov, D. R. Harding, 
S. X. Hu, D. W. Jacobs-Perkins, R. T. Janezic, J. H. Kelly, 
O. M. Mannion, A. V. Maximov, F. J. Marshall, D. T. Michel, 
S. Miller, S. F. B. Morse, J. P. Palastro, J. L. Peebles, P. B. 
Radha, S. P. Regan, S. Sampat, T. C. Sangster, A. B. Sefkow, 
W. Seka, R. C. Shah, W. T. Shmayda, A. Shvydky, C. Stoeckl, 
A. A. Solodov, W. Theobald, and J. D. Zuegel, “Progress 
Toward Demonstrating Hydro-Equivalent Ignition with Direct-
Drive Inertial Confinement Fusion.” 

V. N. Goncharov, “Acoustic Trapping and Perturbation Ampli-
fication in Nested Rarefaction Waves.”

J. P. Palastro, R. K. Follett, D. Turnbull, C. Dorrer, E. M. 
Hill, L. Nguyen, A. S. Davies, A. M. Hansen, R. J. Henchen, 
A. Milder, A. A. Solodov, A. Shvydky, J. Bromage, V. N. 
Goncharov, D. H. Froula, J. Bates, J. L. Weaver, S. Obenschain, 
and A.  Colaïtis, “Expanding the Inertial Confinement 
Fusion Design Space with Broadband Mitigation of Laser–
Plasma Instabilities.” 

S. P. Regan, V. N. Goncharov, T. C. Sangster, R. Betti, E. M. 
Campbell, K. A. Bauer, T. R. Boehly, M. J. Bonino, D. Cao, A. R. 
Christopherson, G. W. Collins, T. J. B. Collins, R. S. Craxton, 
D. H. Edgell, R. Epstein, C. J. Forrest, R. K. Follett, J. A. Frenje, 
D. H. Froula, V. Yu. Glebov, V. Gopalaswamy, D. R. Harding, 
S. X. Hu, I. V. Igumenshchev, S. T. Ivancic, D. W. Jacobs-Perkins, 
R. T. Janezic, J. H. Kelly, M. Karasik, T. J. Kessler, J. P. Knauer, 
T. Z. Kosc, O. M. Mannion, J. A. Marozas, F. J. Marshall, P. W. 
McKenty, Z. Mohamed, S. F. B. Morse, P. M. Nilson, J. P. 
Palastro, R. D. Petrasso, D. Patel, J. L. Peebles, P. B. Radha, 
H. G. Rinderknecht, M. J. Rosenberg, S. Sampat, W. Seka, R. C. 
Shah, J. R. Rygg, J. G. Shaw, W. T. Shmayda, M. J. Shoup III, 
A. Shvydky, A. A. Solodov, C. Sorce, C. Stoeckl, W. Theobald, 
D. Turnbull, J. Ulreich, M. D. Wittman, K. M. Woo, J. D. Zuegel, 
J. A. Frenje, M. Gatu Johnson, R. D. Petrasso, M. Karasik, S. P. 
Obenschain, and A. J. Schmitt, “Multidimensional Effects on 
Hot-Spot Formation in OMEGA DT Cryogenic Implosions.”

E. M. Campbell, “Fusion: Making a Star on Earth and the Quest 
for the Ultimate Energy Source to Power the Planet,” presented 
at Torch Club, Rochester, NY, 9 April 2019.

E. M. Campbell, “Laser-Direct-Drive Status and Future Plans,” pre-
sented at Washington State University, Pullman, WA, 11 April 2019.

The following presentations were made at the APS April Meet-
ing 2019, Denver, CO, 13–16 April 2019:

C. J. Forrest, J. P. Knauer, E. M. Campbell, G. W. Collins, 
V. Yu. Glebov, O. M. Mannion, Z. Mohamed, P. B. Radha, 
S. P. Regan, T. C. Sangster, C. Stoeckl, A. Deltuva, and W. U. 
Schröder, “Neutron-Induced Breakup of Deuterium at 14 MeV.”

A. Schwemmlein, W. U. Schröder, C. Stoeckl, C. J. Forrest, 
V. Yu. Glebov, S. P. Regan, T. C. Sangster, W. Theobald, “Using 
the OMEGA EP Laser for Nuclear Experiments at LLE.”

G. W. Collins, “Extreme Matters: Pressure to Explore New 
Worlds and Exotic Solids,” presented at the Materials Science 
and Engineering Colloquium, New York, NY, 19 April 2019.
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The following presentations were made at the 12th International 
Conference on Tritium Science and Technology, Busan, Korea, 
22–26 April 2019:

C. Fagan, M. Sharpe, W. T. Shmayda, and W. U. Schröder, 
“Thin-Alumina Film as a Tritium Adsorption Inhibitor for 
Stainless-Steel 316.”

M. D. Sharpe, K. Glance, and W. T. Shmayda, “Measurement 
of Palladium Hydride and Palladium Deuteride Isotherms 
Between 130 and 393 K.” 

W. T. Shmayda, M. D. Sharpe, C. Fagan, M. D. Wittman, R. F. 
Earley, and N. P. Redden, “Tritium Activities at the University 
of Rochester’s Laboratory for Laser Energetics.”

The following presentations were made at the Target Fabrica-
tion Meeting 2019, Annapolis, MD, 23–26 April 2019:

M. J. Bonino, D. R. Harding, W. Sweet, M. Schoff, A. Greenwood, 
N. Satoh, M. Takagi, and A. Nikroo, “Properties of Vapor-
Deposited and Solution-Processed Targets for Laser-Driven 
Inertial Confinement Fusion Experiments.”

T. Cracium, M. J. Bonino, L. Crandall, B. J. Henderson, J. J. 
Ruby, J. R. Rygg, J. L. Peebles, M. Huff, X. Gong, D. N. Polsin, 
D. A. Chin, and M. K. Ginnane, “High-Energy-Density Target 
Production at LLE.”

A. Lighty and D. R. Harding, “Using a Liquid–Liquid Extrac-
tion Technique to Reduce the Number and Size of Vacuoles in 
Polystyrene Films.”

J. L. Shaw, D. Wasilewski, D. R. Harding, Z. Barfield, 
D. Haberberger, A. M. Hansen, J. Katz, D. Mastrosimone, 
D. H. Froula, P. Fan, Y. Lu, J. Campbell, J. P. Sauppe, and 
K. A. Flippo, “Targets for Underdense Plasma Studies at the 
Laboratory for Laser Energetics.”

D. W. Turner, M. J. Bonino, T. Cracium, J. L. Peebles, J. Streit, 
and J. Hund, “Manufacture of Targets for Magnetized Liner 
Inertial Fusion Campaigns on the OMEGA-60 Laser System.”

D. Wasilewski, D. R. Harding, J. L. Shaw, Y. Lu, P. Fan, and 
J. Campbell, “Methods for Removing Fragile Printed-Foam 
Structures from Their Substrates.”

M. D. Wittman, D. R. Harding, N. P. Redden, J. Ulreich, 
R. Chapman, and L. Carlson, “Progress on Filling and Layer-
ing DT-Filled Fill-Tube Capsules for OMEGA Experiments.”

S.-W. Bahk, “Programmable Beam-Shaping System for High 
Power Laser Systems,” presented at the RIT Center for Imaging 
Science Seminar, Rochester, NY, 24 April 2019.

The following presentations were made at the Omega 
Laser Facility Users Group Workshop, Rochester, NY, 
24–26 April 2019:

M. Barczys, R. Brown, D. Canning, A. Consentino, 
D. Coppenbarger, M. J. Guardalben, E. M. Hill, T. Z. Kosc, 
B. E. Kruschwitz, R. Russo, M. Spilatro, A. Szydlowski, and 
L. J. Waxer, “Advancements in Pulse Shaping on OMEGA EP.”

K. A. Bauer, L. J. Waxer, M. Heimbueger, J. H. Kelly, 
J. Kwiatkowski, S. F. B. Morse, D. Nelson, S. Sampat, and 
D. Weiner, “Comparison of On-Shot, In-Tank, and Equivalent-
Target-Plane Measurements of the OMEGA Laser System 
Focal Spot.”

J. Bromage, “Capabilities and Future Prospects for the Multi-
Terawatt (MTW) Laser Facility at LLE.”

K. M. Glance, W. T. Shmayda, and M. D. Sharpe, “Using 
Paladium Hydride to Fill Inertial Confinement Fusion Targets.”

Z. L. Mohamed, J. P. Knauer, C. J. Forrest, and M. Gatu 
Johnson, “Wave-Function Amplitude Analysis of the 5He 
Resonance in the TT Neutron Spectrum.”

S. F. B. Morse, “Omega Facility OLUG 2019 Update: Progress 
on Recommendations and Items of General Interest.”

H. G. Rinderknecht, “Summary of the EP OPAL Workshop.”

A. Sharma and R. S. Craxton, “Optimization of Cone-In-Shell 
Targets for an X-Ray Backlighter at the National Ignition Facility.”

A. Sorce, J. Kendrick, D. Weiner, T. R. Boehly, J. R. Rygg, M. K. 
Ginnane, J. Zou, A. Liu, and M. Couch, “Recent Upgrades to the 
Omega Laser Facility’s VISAR and SOP Diagnostics.”
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C. Sorce, “Gas-Jet System on OMEGA and OMEGA EP.”

A. J. Howard, D. Turnbull, A. S. Davies, P. Franke, D. H. 
Froula, and J. P. Palastro, “Photon Acceleration in a Flying 
Focus,” presented at Design Day, Rochester, NY, 2 May 2019.

V. V. Karasiev and S. X. Hu, “Development of Finite-T 
Exchange-Correlation Functionals: Improving Reliability 
for WDM Applications,” presented at the 10th International 
Workshop on Warm Dense Matter, Travemünde, Germany, 
5–9 May 2019 (invited).

The following presentations were made at CLEO 2019, 
San Jose, CA, 5–10 May 2019:

S. Bucht, D. Haberberger, J. Bromage, and D. H. Froula, 
“Designing Grism Stretchers for Idler-Based Optical Paramet-
ric Chirped-Pulse–Amplification Systems.”

Y. Zhao and W. R. Donaldson, “Ultrafast AlGaN UV Photo-
detectors with Picoseconds Response.”

J. L. Shaw, J. P. Palastro, D. Turnbull, T. J. Kessler, A. Davies, 
P. Franke, A. Howard, L. Nguyen, D. Ramsey, G. W. Jenkins, 
S.-W. Bahk, I. A. Begishev, R. Boni, J. Bromage, S. Bucht, R. K. 
Follett, D. Haberberger, J. Katz, F. A. Hegmann, D. Purshchke, 
N. Vafaei-Najafabadi, J. Vieira, and F. Quere, “Flying Focus 
and Its Application to Laser-Plasma Accelerators,” presented 
at the Laser-Plasma Accelerator Workshop, Split, Croatia, 
5–10 May 2019 (invited).

The following presentations were made at the UBUR Super-
conductivity Workshop, Buffalo, 10 May 2019:

W. R. Donaldson, “Measuring Optically Activated Transient 
Superconductivity Events at LLE.”

J. R. Rygg, “Tutorial: High Pressure Physics.”

M. Zaghoo, “Capabilities and Techniques for Diamond 
Anvil Cells.”

H. G. Rinderknecht, “Frontiers in Ultrahigh Intensity and 
Relativistic Physics Enabled by an Optical Parametric Ampli-
fier Laser (EP OPAL) Facility,” presented at Plasma Physics 
Town Hall Meeting, Rochester, NY, 16 May 2019.

R. Epstein, “Laser Fusion at the University of Rochester’s Labo-
ratory for Laser Energetics,” presented at Science Exploration 
Day, Rochester, NY, 17 May 2019.

M. S. Wei, “National Laser Users’ Facility and Basic Sci-
ence Programs at the Omega Laser Facility,” presented at 
Workshop on Opportunities, Challenges, and Best Practices 
for Basic Plasma Science User Facilities, College Park, MD, 
20–21 May 2019.

The following presentations were made at CEA–NNSA Joint 
Diagnostic Meeting, Washington, DC, 21–22 May 2019:

R. Boni, “Update on Streak Tube Simulations.”

S. T. Ivancic, W. Theobald, C. Sorce, M. Bedzyck, F. J. Marshall, 
C. Stoeckl, R. C. Shah, M. Lawrie, S. P. Regan, T. C. Sangster, 
E. M. Campbell, T. J. Hilsabeck, K. Englehorn, J. D. Kilkenny, 
T. M. Chung, J. D. Hares, A. K. L. Dymoke-Bradhshaw, P. Bell, 
J. Celeste, A. C. Carpenter, M. Dayton, D. K. Bradley, M. C. 
Jackson, E. Hurd, L. Pickworth, S. R. Nagel, G. Rochau, J. Porter, 
M. Sanchez, L. Claus, G. Robertson, and Q. Looker, “The Single 
Line-of-Sight Time-Resolved X-Ray Imager on OMEGA.”

S. P. Regan, “Neutron Imaging Systems on OMEGA.”

The following presentations were made at the Laser Imprint 
Workshop, Rochester, NY, 22–24 May 2019:

T. J. B. Collins, C. Stoeckl, R. Epstein, S. Miller, O. M. 
Mannion, R. Betti, J. A. Delettrez, W. A. Bittle, C. J. Forrest, 
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V. Yu. Glebov, V. N. Goncharov, D. R. Harding, I.  V. 
Igumenshchev, D. W. Jacobs-Perkins, R. J. Janezic, J. H. Kelly, 
T. Z. Kosc, C. Mileham, D. T. Michel, R. L. McCrory, P. W. 
McKenty, F. J. Marshall, S. F. B. Morse, P. B. Radha, S. P. 
Regan, B. Rice, T. C. Sangster, M. J. Shoup III, W. T. Shmayda, 
C. Sorce, W. Theobald, J. Ulreich, M. D. Wittman, J. A. Frenje, 
M. Gatu Johnson, and R. D. Petrasso, “Mixing at the Fuel–
Ablator Interface in Backlit OMEGA Cryogenic Implosions.”

C. Dorrer, “The FLUX Project.”

S. X. Hu, J. L. Peebles, W. Theobald, S. P. Regan, P. B. Radha, 
A. Shvydky, V. N. Goncharov, M. Karasik, J. Oh, A. Velikovich, 
S. Obenschain, A. Casner, G. Duchateau, B. Chimier, H. Huang, 
M. Farrell, A. Nikroo, M. Hohenberger, V. A. Smalyuk, M. J. 
Bonino, D. R. Harding, T. R. Boehly, D. T. Michel, T. J. Kessler, 
J. P. Knauer, R. Epstein, I. V. Igumenshchev, M. J. Rosenberg, 
V. T. Tikhonchuk, A. Kar, C. Cao, C. Stoeckl, T. J. B. Collins, 
J. A. Marozas, K. S. Anderson, T. C. Sangster, R. Betti, D. H. 
Froula, J. P. Palastro, D. Turnbull, F. J. Marshall, M. Wei, 
T. Mehlhorn, and E. M. Campbell, “Review of Imprint Effects 
on Direct-Drive Inertial Confinement Fusion.”

J. P. Knauer, “The Effect of Imprint on OMEGA Cryogenic 
Target Implosions.”

J. L. Peebles, “OHRV Measurements in Direct-Drive Experiments.”

A. Shvydky, P. B. Radha, M. J. Rosenberg, K. S. Anderson, 
V. N. Goncharov, J. A. Marozas, F. J. Marshall, P. W. McKenty, 
S. P. Regan, T. C. Sangster, M. Hohenberger, J. M. Di Nicola, 
J. M. Koning, M. M. Marinak, L. Masse, and M. Karasik, 
“Hydrodynamic Instability Growth and Imprint Experiments 
at the National Ignition Facility.”

G. Chen, R. Adam, D. E. Burgler, I. Komissarov, S. Heidtfeld, 
H. Hardtdegen, M. Mikulics, C. M. Schneider, and R. Sobolewski, 
“Ultrabroadband THz Radiation Transients Emitted from  
Ta/NiFe/Pt Nanolayers upon Excitation by Femtosecond Laser 
Pulses,” presented at Frontiers in Materials Science for the 21st 
Century Symposium, Rochester, NY, 23 May 2019.

C. Thomas, “Laser-Direct-Drive Status and Future Plans,” 
presented at the 28th IEEE Symposium on Fusion Engineering, 
Ponte Vedra Beach, FL, 2–6 June 2019.

The following presentations were made at Optical Interference 
Coatings, Santa Ana Pueblo, NM, 2–7 June 2019:

S. MacNally, C. Smith, J. Spaulding, J. Foster, and J. B. Oliver, 
“Glancing-Angle-Deposited Silica Films for Ultraviolet 
Wave Plates.”

J. B. Oliver, “Precision Coatings for Large Optics.”

J. B. Oliver, A. L. Rigatti, T. Noll, J. Spaulding, J. Hettrick, 
V. Gruschow, G. Mitchell, D. Sadowski, C. Smith, and 
B. Charles, “Large-Aperture Coatings for Fusion-Class 
Laser Systems.”

J. B. Oliver, J. Spaulding, and B. Charles, “Stress Compensation 
by Deposition of a Nonuniform Corrective Coating.”

C. Smith, S. MacNally, and J. B. Oliver, “Ellipsometric Modeling 
of Serially Bi-Deposited Glancing-Angle–Deposition Coatings.”

The following presentations were made at the 49th Anomalous 
Absorption Conference, Telluride, CO, 9–14 June 2019:

D. H. Edgell, R. Bahr, J. Katz, and D. H. Froula, “Anomalous 
Asymmetry of Unabsorbed Light in OMEGA Implosions.”

R. K. Follett, J. G. Shaw, D. H. Edgell, D. H. Froula, C. Dorrer, 
J. Bromage, E. M. Hill, T. J. Kessler, A. V. Maximov, A. A. 
Solodov, E. M. Campbell, J. P. Palastro, J. F. Myatt, J. W. Bates, 
and J. L. Weaver, “Mitigation of Laser–Plasma Instabilities 
Using Bandwidth,” (invited).

P. Franke, D. Turnbull, J. P. Palastro, J. Katz, I. A. Begishev, 
R. Boni, J. Bromage, J. L. Shaw, A. Howard, A. L. Milder, 
A. Davies, S. Bucht, D. Haberberger, A. M. Hansen, and D. H. 
Froula, “Measurement and Control of Ionization Waves of 
Arbitrary Velocity” (invited).
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A. M. Hansen, D. Turnbull, J. Katz, A. L. Milder, J. P. Palastro, 
D. Mastrosimone, and D. H. Froula, “Phase Plates in Thomson-
Scattering Experiments.”

A. Howard, D. Turnbull, A. S. Davies, P. Franke, D. H. Froula, 
and J. P. Palastro, “Photon Acceleration in a Flying Focus.”

A. Kar, S. X. Hu, P. B. Radha, and G. Duchateau, “A Micro-
physics Model to Understand the Solid-to-Plasma Transition 
of Dielectric Ablator Materials for Direct-Drive Implosions.”

A. V. Maximov, J. G. Shaw, and J. P. Palastro, “Modeling 
Stimulated Raman Scattering and Cross-Beam Energy Transfer 
in Direct-Drive National Ignition Facility Plasmas.”

A. L. Milder, R. Boni, J. Katz, P. Franke, S. T. Ivancic, J. L. Shaw, 
J. P. Palastro, A. Davies, A. M. Hansen, D. Turnbull, I. A. Begishev, 
D. H. Froula, M. Sherlock, H. Le, and W. Rozmus, “Measuring 
Electron Distribution Functions Driven by Inverse Bremsstrahlung 
Heating with Collective Thomson Scattering” (invited).

J. P. Palastro, T. M. Antonsen Jr., L. Nguyen, A. Howard, D. W. 
Ramsey, T. T. Simpson, R. K. Follett, D. Turnbull, J. Vieira, and 
D. H. Froula, “Cherenkov Radiation from a Plasma.”

H. G. Rinderknecht, H. S. Park, J. S. Ross, P. A. Amendt, 
D. P. Higginson, S. C. Wilks, R. K. Follett, D. Haberberger, 
J. Katz, D. H. Froula, N. M. Hoffman, G. Kagan, B. Keenan, 
A. Simakov, L. Chacon, and E. Vold, “Ion-Velocity Structure 
in Strong Collisional Plasma Shocks” (invited).

M. J. Rosenberg, A. A. Solodov, W. Seka, R. K. Follett, S. P. 
Regan, C Ren, R. Epstein, A. R. Christopherson, R. Betti, A. V. 
Maximov, T. J. B. Collins, V. N. Goncharov, R. W. Short, D. H. 
Froula, P. B. Radha, J. F. Myatt, P. Michel, M. Hohenberger, 
L. Masse, G. Swadling, J. S. Ross, T. Chapman, J. D. Moody, 
J. W. Bates, and A. J. Schmitt, “Planar Laser–Plasma Inter-
action Experiments at Direct-Drive Ignition-Relevant Scale 
Lengths at the National Ignition Facility.”

A. Ruocco, A. V. Maximov, J. P. Palastro, R. K. Follett, 
W. Theobald, A. Casner, D. Batani, J. Trela, A. Colaïtis, 
G. Duchateau, and V. T. Tikhonchuk, “Modeling of Laser–
Plasma Interaction in the Shock-Ignition Regime with LPSE: 
Comparison with Particle-in-Cell Simulations and Experiments.”

A. A. Solodov, M. J. Rosenberg, A. R. Christopherson, R. Betti, 
M. Stoeckl, W. Seka, R. Epstein, R. K. Follett, P. B. Radha, 
S. P. Regan, D. H. Froula, V. N. Goncharov, J. F. Myatt, 
M. Hohenberger, B. Bachmann, and P. Michel, “Hot-Electron 
Preheat and Energy Deposition in Direct-Drive Implosion 
Experiments at the National Ignition Facility.”

D. Turnbull, C. Dorrer, D. Edgell, R. K. Follett, D. H. Froula, 
A. M. Hansen, J. Katz, B. Kruschwitz, A. L. Milder, J. P. 
Palastro, A. Colaïtis, T. Chapman, L. Divol, C. Goyon, 
G. E. Kemp, D. Mariscal, P. Michel, J. D. Moody, B. B. 
Pollock, J. S. Ross, D. J. Strozzi, E. R. Tubman, and N. C. 
Woolsey, “Crossed-Beam Energy Transfer Model Validation 
for Increased Confidence in Proposed Laser Upgrades and 
Implosion Scaling.”

C. J. Forrest, V. Yu. Glebov, J. P. Knauer, P. B. Radha, J. R. Rygg, 
U. Schroeder, O. M. Mannion, Z. L. Mohamed, S. P. Regan, T. C. 
Sangster, A. Schwemmlein, C. Stoeckl, J. A. Frenje, M. Gatu 
Johnson, F. H. Seguin, R. D. Petrasso, D. T. Casey, C. Cerjan, 
D. Dearborn, M. J. Edwards, R. Hatarik, O. S. Jones, O. L. Landen, 
A. J. Mackinnon, S. Quaglioni, S. Sepke, P. Springer, I. Thomson, 
R. E. Tipton, A. B. Zylstra, G. Grim, C. Brune, A. Voinov, J. D. 
Kilkenny, B. Appelbe, A. Crilly, G. Hale, H. W. Herrmann, Y. H. 
Kim, M. Paris, W. Martin, and B. Augierre, “Nuclear Science at 
the University of Rochester’s Omega Laser Facility,” presented 
at Texas A & M University, College Station, TX, 13 June 2019.

The following presentations were made at the 21st Biennial 
Conference of the APS Topical Group on Shock Compression 
of Condensed Matter, Portland OR, 16–21 June 2019:

D. A. Chin, P. M. Nilson, J. J. Ruby, X. Gong, D. N. Polsin, 
T. R. Boehly, D. Mastrosimone, D. Guy, J. R. Rygg, G. W. 
Collins, I. Szumila, J. Buettner, D. Trail, M. Harmand, Y. Ping, 
F. Coppari, U. Feldman, and J. Seely, “An Extended X-Ray 
Absorption Fine Structure Spectroscopy Study of Iron Oxides.”

L. Crandall, G. Tabak, Z. K. Sprowal, D. N. Polsin, J. R. Rygg, 
G. W. Collins, D. E. Fratanduono, R. F. Smith, and J. H. Eggert, 
“Dynamic Precompression: Secondary Hugoniot of MgO.”
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M. Ghosh and S. X. Hu, “Diamond Formation from Hydro-
carbons in Planetary Conditions: An ab initio Study.”

M. K. Ginnane, D. N. Polsin, X. Gong, T. R. Boehly, J. R. 
Rygg, G. W. Collins, A. Lazicki, R. Kraus, J. H. Eggert, 
M. Marshall, D. E. Fratanduono, J. P. Davis, C. A. McCoy, and 
C. Seagle, “X-Ray Diffraction of Shock-Ramped and Shock-
Released Platinum.”

X. Gong, D. N. Polsin, R. Paul, R. Saha, J. R. Rygg, and G. W. 
Collins, “Structure and Optical Properties of Ramp Com-
pressed Silicon Up to 550 GPa.”

B. J. Henderson, T. R. Boehly, M. Zaghoo, J. R. Rygg, D. N. 
Polsin, X. Gong, L. Crandall, M. F. Huff, M. K. Ginnane, 
G. W. Collins, S. Ali, P. M. Celliers, R. Briggs, M. Gorman, 
M. Marshall, and J. H. Eggert, “A Broadband Reflectance 
Diagnostic for Matter at Extreme Conditions.”

M. Huff, J. R. Rygg, G. W. Collins, T. R. Boehly, M. Zaghoo, 
D. N. Polsin, B. J. Henderson, L. Crandall, D. E. Fratanduono, 
M. Millot, R. F. Smith, J. H. Eggert, P. M. Celliers, M. C. 
Gregor, and C. A. McCoy, “Sound Velocity in Shocked Iron 
and Beryllium to +1500 GPa.”

D. N. Polsin, X. Gong, M. F. Huff, L. E. Crandall, G. W. Collins, 
T. R. Boehly, J. R. Rygg, A. Lazicki, M. Millot, P. M. Celliers, 
J. H. Eggert, and M. I. McMahon, “High-Pressure Structural 
and Electronic Properties of Ramp-Compressed Sodium.”

J. J. Ruby, J. R. Rygg, C. J. Forrest, V. Yu. Glebov, D. A. Chin, 
G. W. Collins, B. Bachmann, J. A. Gaffney, Y. Ping, H. Sio, 
and N. V. Kabadi, “Measurement of Spherically Converging 
Shock Waves on OMEGA.”

J. R. Rygg, A. B. Zylstra, P. Grabowski, M. Millot, M. Gatu 
Johnson, B. Lahmann, R. D. Petrasso, F. H. Seguin, H. Sio, 
Y. H. Ding, and S. X. Hu, “Precision Measurements of Stop-
ping Power in Shock-Compressed Carbon.”

R. Saha, J. Topp-Mugglestone, G. Gregori, T. R. Boehly, G. W. 
Collins, S. P. Regan, T. G. White, and J. R. Rygg, “Atomic and 
Electronic Structure of Warm Dense Silicon.”

Z. K. Sprowal, D. N. Polsin, T. R. Boehly, D. G. Hicks, 
J. R. Rygg, G. W. Collins, and M. F. Huff, “Double Shock 
in Polystyrene.”

G. Tabak, M. A. Millot, S. Hamel, T. Ogawa, P. M. Celliers, 
D. E. Fratanduono, A. Lazicki, D. C. Swift, S. Brygoo, 
P. Loubeyre, T. R. Boehly, L. Crandall, B. J. Henderson, 
M. Zaghoo, S. Ali, R. Kodama, K. Miyanishi, N. Ozaki, 
T. Sano, R. Jeanloz, D. G. Hicks, G. W. Collins, J. H. Eggert, 
and J. R. Rygg, “Equation of State and Metallization of 
Methane Shock-Compressed to 400 GPa.”

The following presentations were made at the 12th Interna-
tional Laser Operations Workshop 2019, Aldermaston, UK, 
17–20 June 2019:

K. A. Bauer, M. Heimbueger, S. Sampat, L. J. Waxer, E. C. 
Cost, J. H. Kelly, V. Kobilansky, J. Kwiatkowski, S. F. B. Morse, 
D. Nelson, D. Weiner, G. Weselak, and J. Zou, “On-Shot, In-
Tank Measurements of the OMEGA Laser System Focal Spot.”

D. Canning, “Formalized Incident Investigation, Reporting, 
and Recurrence Mitigation.”

S. Householder, G. Brent, J. Coon, M. Labuzeta, M. Barczys, 
J. H. Kelly, B. Kruschwitz, T. Smith, and S. F. B. Morse, 
“Improvements to Omega Disk Amplifier Performance Through 
Analysis of High-Resolution Flash-Lamp Waveforms.”

J. Kwiatkowski, S. Sampat, K. A. Bauer, B. Ehrich, V. Guiliano, 
J. H. Kelly, T. Z. Kosc, R. G. Peck, and L. J. Waxer, “Character-
ization of Mid-Chain Transmission and Losses on OMEGA.”

M. Labuzeta, J. Armstrong, M. Bonino, D. Canning, 
A. Consentino, S. Householder, M. Krieger, G. Pien, and 
C. Sorce, “Qualification Process for Experimental Users at the 
Omega Laser Facility.”

L. J. Waxer, “Omega Facility Overview.”

B. Rice, J. Ulreich, and M. J. Shoup III, “Prediction of Deute-
rium–Tritium Ice Layer Uniformity in Direct-Drive Confine-
ment Fusion Target Capsules,” presented NAFEMS World 
Congress 2019, Quebec City, Canada, 17–20 June 2019.
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S.-W. Bahk, “Phase Retrieval Using Gaussian Basis Functions,” 
presented at Computational Optical Sensing and Imaging, 
Munich, Germany, 24–27 June 2019.

V. N. Goncharov, “High-Energy-Density Physics Research at 
the Laboratory for Laser Energetics,” presented at JOWOG 37, 
Aldermaston, UK, 8–11 July 2019.

A. S. Davies, J. Katz, S. Bucht, D. Haberberger, J. P. Palastro, 
J. L. Shaw, D. Turnbull, R. Boni, I. A. Begishev, S.-W. Bahk, 
J. Bromage, A. Sorce, J. Konzel, B. Cuffney, J. D. Zuegel, D. H. 
Froula, W. Rozmus, J. D. Sadler, R. Trines, R. Bingham, and 
P. A. Norreys, “Investigation of Electron Plasma Waves and 
Picosecond Thermodynamics in a Laser-Produced Plasma 
Using Thomson Scattering,” presented at the 46th European 
Physical Society Conference on Plasma Physics, Milan, Italy, 
8–12 July 2019.

D. H. Froula, “Lessons from Glenzer: Measuring Electron 
Distribution Functions with Thomson Scattering,” presented 
at the Workshop on High-Energy-Density Physics, Rostock, 
Germany, 12 July 2019.

M. S. Wei, H. G. Rinderknecht, J. D. Zuegel, J. Bromage, P. M. 
Nilson, S. X. Hu, D. H. Froula, F. Albert, B. M. Hegelich, 
M. Roth, and E. M. Campbell, “Frontiers in High-Energy-Den-
sity and Relativistic Plasma Physics Enabled by EP-OPAL: A 
Multibeam Ultrahigh-Intensity Laser User Facility,” presented 
at the First Community Workshop for High Energy, College 
Park, MD, 16–17 July 2019.

H. G. Rinderknecht, J. D. Zuegel, J. Bromage, M. S. Wei, P. M. 
Nilson, S. X. Hu, D. H. Froula, F. Albert, B. M. Hegelich, 
M. Roth, and E. M. Campbell, “Frontiers in High-Energy-
Density and Relativistic Plasma Physics Enabled by EP-OPAL: 
A Multibeam Ultrahigh-Intensity Laser User Facility,” pre-

sented at the Discovery Plasma Science Community Planning 
Workshop, Madison, WI, 23–25 July 2019.

The following presentations were made at High-Energy-Density 
Science Summer School, La Jolla, CA, 28 July–10 August 2019:

A. Kish and A. B. Sefkow, “Preliminary Work Toward an 
Investigation of Burn-Wave Propagation in Magnetized Cylin-
drical Targets.”

T. T. Simpson, D. H. Froula, J. Vieira, and J. P. Palastro, “Non-
linear Self-Focusing of Flying Focus Pulses.”

J. Wilson, V. N. Goncharov, C. Dorrer, A. Shvydky, and J. P. 
Palastro, “Broadband Smoothing of Laser Pulses for Imprint 
Reduction in Direct-Drive Inertial Confinement Fusion.”

M. S. Wei, “LaserNetUS–OMEGA EP Laser System and 
Experimental Capability,” presented at LaserNetUS, Virtual 
Meeting, 29 July 2019.

G. W. Collins, “Extreme Matters: Pressure to Explore Planets 
and Revolutionary Materials,” presented at the 27th Interna-
tional Conference on High Pressure Science and Technology 
(AIRAPT27), Rio de Janeiro, Brazil, 4–9 August 2019.

L. S. Leal, A. V. Maximov, R. Betti, A. B. Sefkow, and 
V. Ivanov, “HYDRA Modeling of Laser-Ablated Plasma in 
Megagauss Magnetic Fields,” presented at the Tenth Workshop 
on Fundamental Science with Pulsed Power and User Meeting, 
Albuquerque, NM, 11–14 August 2019.

R. B. Spielman and E. M. Campbell, “OMEGA-Z: A 15-TW 
Pulsed-Power Facility for High-Energy-Density Physics,” 
presented at the Z Fundamental Science Program Workshop, 
Albuquerque, NM, 11–14 August 2019.
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T. Filkins, J. Katz, and S. T. Ivancic, “Design of an Image-Relay 
Optical Time-Domain Reflectometer to Measure Fiber-Optic 
Time Delays at Inertial Confinement Fusion Relevant Wave-
lengths,” presented at SPIE Optical Engineering and Applica-
tions, San Diego, CA, 11–15 August 2019.

K. L. Marshall, D. J. Batesky, J. U. Wallace, L. Garrett, T. Z. Kosc, 
S. Papernov, B. N. Hoffman, and J. Shojaie, “UV-Transmissive 
Glassy Liquid Crystals Employing Chiral Synthons Based on 
Natural Products,” presented at SPIE Optics and Photonics, Liq-
uid Crystals XXIII, San Diego, CA, 11–15 August 2019 (invited).

The following presentations were made at the International 
Workshop on Optical Thomson Scattering, Rochester, NY, 
13–14 August 2019:

A. S. Davies, J. Katz, S. Bucht, D. Haberberger, J. P. Palastro, 
J. L. Shaw, D. Turnbull, R. Boni, I. A. Begishev, S.-W. Bahk, 
J. Bromage, A. Sorce, J. Konzel, R. Cuffney, J. D. Zuegel, D. H. 
Froula, and W. Rozmus, “Investigation of Electron Plasma 
Waves and Picosecond Thermodynamics in a Laser-Produced 
Plasma Using Thomson Scattering.”

R. K. Follett, J. A. Delettrez, D. H. Edgell, R. J. Henchen, 
J. Katz, J. F. Myatt, and D. H. Froula, “Subtleties to Fitting 
Thomson-Scattering Spectra.”

A. M. Hansen, D. Turnbull, J. Katz, A. L. Milder, J. P. Palastro, 
D. Mastrosimone, and D. H. Froula, “Phase Plates in Thomson-
Scattering Experiments.”

J. Katz, “Lessons Learned from the Implementation and Opera-
tion of the OMEGA Thomson Scattering System.”

A. L. Milder, J. Katz, R. Boni, D. Nelson, J. P. Palastro, K. Daub, 
R. K. Follett, and D. H. Froula, “Measurements of Arbitrary Distri-
bution Functions Using Angularly Resolved Thomson Scattering.”

H. G. Rinderknecht, H. S. Park,  J. S. Ross, P. A. Amendt, 
D. P. Higginson, S. C. Wilks, R. K. Follett, D. Haberberger, 
J. Katz, D. H. Froula, N. M. Hoffman, G. Kagan, B. Keenan, 
A. Simakov, L. Chacon, and E. Vold, “Imaging Thomson 
Scattering: Measuring Plasma Conditions in a Strong Shock.”

H. G. Rinderknecht, D. H. Froula, S. X. Hu, P. M. Nilson, and 
J. D. Zuegel, “Frontiers in Physics Enabled by EP-OPAL: A 
Multibeam Ultra-Intense Laser User Facility,” presented at 
ExHILP 2019, Stanford, CA, 3–6 September 2019.

J. D. Zuegel, “The Brightest Light Initiative (BLI): A Path For-
ward for Ultra-Intense Ultrafast Lasers in the U.S.,” presented 
at Frontiers in Optics, Washington, DC, 15–19 September 2019.

The following presentations were made at the 41st Tritium 
Focus Group Meeting, Augusta, GA, 17–19 September 2019:

D. Bassler, “Making an Optimal Hafnium Oxide Film as a 
Hydrogen Diffusion Barrier.”

C. Fagan, M. Sharpe, W. T. Shmayda, and W. U. Schröder, 
“Distribution of Tritium in the Near Surface of 316 Stain-
less Steel.”

M. Sharpe and W. T. Shmayda, “Measurement of Palladium 
Hydride Isotherms Between 130 K and 393 K Using Pure H2, 
Pure D2, and HD Mixtures.”

The following presentations were made at the U.S.–Japan 
Workshop on Theory and Simulations of High Energy Density 
Physics with Extreme Fields, Osaka, Japan, 21–22 Septem-
ber 2019:

D. H. Froula, S.-W. Bahk, I. A. Begishev, R. Boni, J. Bromage, 
A. Davies, R. K. Follett, D. Haberberger, A. Howard, 
G. Jenkins, J. Katz, T. J. Kessler, L. Nguyen, J. P. Palastro, 
D. Ramsey, J. L. Shaw, D. Turnbull, N. Vafaei-Najafabadi, 
J. Vieira, and F. Quéré, “Flying Focus: Spatiotemporal Control 
of Intensity for Laser-Based Applications.”

H. G. Rinderknecht, M. S. Wei, J. P. Palastro, G. Bruhaug, 
A. Arefiev, T. Wang, T. Toncian, H. J. Quevedo, T. Ditmire, and 
J. Williams, “Megatesla Magnetic Fields and Efficient Gamma-
Ray Generation Using Microstructured Targets: Preparations 
for Experiments at TPW.”
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The following presentations were made at Laser Damage 2019, 
Boulder, CO, 22–25 September 2019:

B. N. Hoffman, A. A. Kozlov, J. B. Oliver, T. J. Kessler, A. L. 
Rigatti, S. G. Demos, A. Shestopalov, and N. Liu, “Damage 
Morphology and Damage-Initiation Mechanisms in Multilayer 
Dielectric Gratings at Different Pulse Durations.”

K. R. P. Kafka, S. G. Demos, and B. N. Hoffman, “Short-Pulse 
Laser Irradiation of Microparticle Contamination on Reflec-
tive Optics.”

A. A. Kozlov, D. Canning, B. N. Hoffman, B. E. Kruschwitz, 
A. L. Rigatti, and L. J. Waxer, “Review of Decade-Long Moni-
toring Damage Resistance of Multilayer Dielectric Gratings 
Inside the Vacuum Compressor Chamber on OMEGA EP.”

L. Lamaignère, A. Ollé, M. Chorel, N. Roquin, A. A. Kozlov, 
B. N. Hoffman, J. B. Oliver, L. Gallais, and S. G. Demos, 
A. Melninkaitis, “Round-Robin Measurements of Optical 
Monolayer Laser-Induced–Damage Threshold in the Sub-
picosecond Range.”

J. B. Oliver, “Coatings for Large-Aperture Laser Systems.”

A. A. Shestopalov, N. Liu, B. N. Hoffman, A. A. Kozlov, and 
S. G. Demos, “Chemical Composition, Structure Morphology, 
Contaminant Cleaning and Laser-Induced–Damage Threshold 
in Coarse Fused-Silica Gratings.”

J. U. Wallace, K. L. Marshall, T. Z. Kosc, D. J. Batesky, B. N. 
Hoffman, S. Papernov, L. Garrett, J. Shojaie, and S. G. Demos, 
“Laser-Induced–Damage Behavior of Novel Glassy Liquid 
Crystal Materials at 1 ns and Multiple Wavelengths.”

A. Milder, J. Katz, R. Boni, D. Nelson, J. P. Palastro, A. M. 
Hansen, D. Turnbull, P. Franke, S. T. Ivancic, J. L. Shaw, 
K. Daub, R. K. Follett, D. H. Froula, H. Le, M. Sherlock, and 
W. Rozmus, “Novel Techniques and Uses of Collective Thom-
son Scattering,” presented at Laser Aided Plasma Diagnostics 
2019, Whitefish, MT, 22–26 September 2019.

The following presentations were made at 11th International 
Conference on Inertial Fusion Science and Applications, 
Osaka, Japan, 22–27 September 2019:

A. R. Christopherson, R. Betti, S. Miller, V. Gopalaswamy, 
D. Cao, and O. M. Mannion, “Theory of Ignition and Burn 
Propagation in Inertially Confined Plasmas.”

D. H. Froula, C. Dorrer, E. M. Hill, J. Bromage, T. J. Kessler, 
J. D. Zuegel, R. K. Follett, L. Nguyen, A. A. Solodov, J. P. 
Palastro, D. Turnbull, D. H. Edgell, J. G. Shaw, A. M. Hansen, 
A. L. Milder, J. Katz, R. Boni, V. N. Goncharov, M. Sherlock, 
H. Le, D. J. Strozzi, P. Michel, L. Divol, J. F. Myatt, W. Rozmus, 
J. Bates, A. Schmitt, J. Weaver, A. Colaïtis, L. Yin, and 
B. Albright, “A Path to an Expanded Inertial Confinement 
Fusion Design Space Through a Better Understanding and 
Mitigation of Laser–Plasma Instabilities.”

F. García Rubio, R. Betti, and H. Aluie, “The Effect of Self-
Generated Magnetic Fields on the Ablative Rayleigh–Taylor 
Instability Dynamics.”

V. N. Goncharov, “Progress Toward the Demonstration of Burn-
ing Plasma in the U.S. Inertial Confinement Fusion Program.”

V. Gopalaswamy, R. Betti, J. P. Knauer, A. Lees, D. Patel, 
A. R. Christopherson, K. M. Woo, O. M. Mannion, Z. L. 
Mohammed, F. J. Marshall, C. Stoeckl, V. Yu. Glebov, S. P. 
Regan, R. C. Shah, D. H. Edgell, D. Cao, V. N. Goncharov, I. V. 
Igumenshchev, P. B. Radha, T. J. B. Collins, T. C. Sangster, 
E. M. Campbell, M. Gatu Johnson, R. D. Petrasso, C. K. Li, 
and J. A. Frenje, “Statistically Guided Design of Direct-Drive 
Inertial Confinement Fusion Experiments.”

S. X. Hu, R. Epstein, W. Theobald, V. N. Goncharov, S. P. 
Regan, P. W. McKenty, R. Betti, E. M. Campbell, H. Xu, 
H. Huang, and D. S. Montgomery, “Direct-Drive Double-Shell 
(D3S) Implosion: A Platform for Burning-Plasma Studies.”

P. B. Radha, M. J. Rosenberg, A. Shvydky, A. A. Solodov, 
R. Betti, E. M. Campbell, T. J. B. Collins, R. S. Craxton, V. N. 
Goncharov, J. A. Marozas, F. J. Marshall, S. P. Regan, T. C. 
Sangster, and D. Turnbull, “Direct-Drive Physics at the National 
Ignition Facility.”

S. P. Regan, V. N. Goncharov, T. C. Sangster, R. Betti, E. M. 
Campbell, K. A. Bauer, T. R. Boehly, M. J. Bonino, D. Cao, 
A. R. Christopherson, G. W. Collins, T. J. B. Collins, R. S. 
Craxton, D. H. Edgell, R. Epstein, C. J. Forrest, R. K. Follett, 
D. H. Froula, V. Yu. Glebov, V. Gopalaswamy, D. R. Harding, 
S. X. Hu, I. V. Igumenshchev, S. T. Ivancic, D. W. Jacobs-
Perkins, R. T. Janezic, J. H. Kelly, T. J. Kessler, J. P. Knauer, 
T. Z. Kosc, O. M. Mannion, J. A. Marozas, F. J. Marshall, P. W. 
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McKenty, Z. L. Mohamed, S. F. B. Morse, P. M. Nilson, J. P. 
Palastro, D. Patel, J. L. Peebles, P. B. Radha, H. G. Rinderknecht, 
M. J. Rosenberg, S. Sampat, W. Seka, R. C. Shah, J. R. Rygg, 
J. G. Shaw, W. T. Shmayda, M. J. Shoup III, A. Shvydky, A. A. 
Solodov, C. Sorce, C. Stoeckl, W. Theobald, D. Turnbull, 
J. Ulreich, M. D. Wittman, K. M. Woo, J. D. Zuegel, J. A. 
Frenje, M. Gatu Johnson, R. D. Petrasso, M. Karasik, S. P. 
Obenschain, A. J. Schmitt, T. J. Hilsabeck, K. Englehorn, J. D. 
Kilkenny, J. D. Hares, A. K. L. Dymoke-Bradshaw, P. Bell, 
A. Carpenter, D. K. Bradley, S. Nagel, G. Rochau, and L. Claus, 
“Multidimensional Effects on Hot-Spot Formation in OMEGA 
DT Cryogenic Implosions.”

H. Rinderknecht, C. J. Forrest, J. P. Knauer, W. Theobald, 
S. P. Regan, R. Simpson, and J. A. Frenje, “Knock-On Deu-
teron Imaging to Diagnose Hot-Spot Fuel and tR Symmetry 
in Directly Driven Inertial Confinement Fusion Implosions.”

M. Zaghoo, T. R. Boehly, J. R. Rygg, P. M. Celliers, S. X. 
Hu, and G. W. Collins, “Breakdown of Fermi Degeneracy in 
Shocked Deuterium.”

J. D. Zuegel, “Laboratory for Laser Energetics,” presented at 
the Visit of the Honorable Carl Heastie, Speaker of the NYS 
Assembly, Rochester, NY, 23 September 2019.

M. S. Wei, “Opportunities for U.S.–ELI Collaborations: Labo-
ratory for Laser Energetics Perspective,” presented at the U.S.–
ELI Joint Workshop, Washington, DC, 25 September 2019.

R. Betti, “Status and Prospects for Nuclear Fusion with Lasers,” 
presented at FisMat 2019, Catania, Italy, 30 September– 
4 October 2019 (invited).


