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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.”

R. S. Craxton, A. Sharma, Y. Yang, R. F. Heeter, Y. P. Opachich, 
T. Cardenas, H. M. Johns, and T. S. Perry, “Simulations of 
Double Cone-in-Shell Implosions for an X-Ray Backlighting 
Source at the National Ignition Facility.”

J. R. Davies, D. H. Barnak, R. Betti, T. Cracium, and J. L. 
Peebles, “Current Transients in Laser-Driven Coils.”

D. H. Edgell, R. E. Bahr, J. Katz, and D. H. Froula, “Absorption 
and Scattered-Light Asymmetry in OMEGA Implosions.”

R. Epstein, C. Stoeckl, P. B. Radha, T. J. B. Collins, D. Cao, 
R. C. Shah, D. Cliche, and R. C. Mancini, “Self-Radiography 
of Imploded Shells on OMEGA Based on Additive-Free Multi-
Monochromatic Continuum Spectral Analysis.”

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, “Broadband Mitigation of Laser-Plasma Instabilities.”

P. Franke, J. P. Palastro, D. Turnbull, and D. H. Froula, 
“Frequency Conversion of Laser Pulses Reflected from 
Ionization Waves of Arbitrary Velocity.”

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. Strozzi, P. Michel, L. Divol, J. F. Myatt, W. Rozmus, 
J. W. Bates, A. Schmitt, J. Weaver, A. Colaïtis, L. Yin, and 
B. Albright, “Fourth-Generation Laser for Ultra-Broadband 
Experiments—Expanding the ICF Design Space Through 
Mitigation of Laser Plasma Instabilities.”

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

V. Yu. Glebov, C. J. Forrest, J. P. Knauer, O. M. Mannion, 
S.  P. Regan, M. H. Romanofsky, T. C. Sangster, and 
C. Stoeckl, “New Fast Neutron Time-of-Flight Detectors 
with Subnanosecond Instrument Response Function for DT 
Implosions on OMEGA.”

V. N. Goncharov, S. C. Miller, and P. B. Radha, “A Survey of 
Different Perturbation Amplification Mechanisms in the Early 
Stages of Inertial Confinement Fusion Implosions.”

V. Gopalaswamy, R. Betti, J. P. Knauer, A. Lees, D. Patel, 
A. R. Christopherson, K. M. Woo, O. M. Mannion, Z. L. 
Mohamed, 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, “Improved Predictive Models and Further Progress 
in the Cryogenic Optimization Campaign on OMEGA.”

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

A. M. Hansen, D. Turnbull, R. K. Follett, J. Katz, A. L. 
Milder, J. P. Palastro, K. L. Nguyen, D. Mastrosimone, D. H. 
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Froula, L. Yin, and B. Albright, “Cross-Beam Energy Transfer 
Experiments at High Ion-Acoustic Wave Amplitudes.”

E. C. Hansen, J. R. Davies, D. H. Barnak, R. Betti, E. M. 
Campbell, V. Yu. Glebov, J. P. Knauer, J. L. Peebles, A. B. 
Sefkow, and K. M. Woo, “Neutron Yield Enhancement and 
Suppression by Magnetization in Laser-Driven Cylindrical 
Implosions” (invited).

J.  Hinz, V. V. Karasiev, S. X. Hu, M. Zaghoo, and 
D.  Mejia-Rodriguez, “First Principles Investigation of 
the Insulator–Metal Transition in Liquid Hydrogen with a 
Recently Developed Deorbitalized meta-GGA Exchange-
Correlation Functional.”

S. X. Hu, R. C. Shah, J. Baltazar, D. Cao, S. P. Regan, 
V. N. Goncharov, P. B. Radha, J. L. Peebles, W. Theobald, 
R. Betti, E. M. Campbell, G. Duchateau, A. Casner, and 
V. T. Tikhonchuk, “Understanding Laser-Imprint Effects on 
Cryogenic DT Implosions on OMEGA.”

I. V. Igumenshchev, R. Betti, E. M. Campbell, D. Cao, C. J. Forrest, 
V. N. Goncharov, V. Gopalaswamy, J. P. Knauer, O. M. Mannion, 
D. Patel, S. P. Regan, R. C. Shah, and A. Shvydky, “Three-
Dimensional Hydrodynamic Modeling of OMEGA Direct-Drive 
Cryogenic Implosions with the Highest Fusion Yield.”

S. T. Ivancic, F. J. Marshall, W. Theobald, C. Sorce, D. Cao, 
I. V. Igumenshchev, S. P. Regan, R. C. Shah, J. P. Knauer, V. N. 
Goncharov, R. Betti, and T. C. Sangster, “Three Dimensional 
Gated Hot-Spot X-Ray Imaging on OMEGA.”

V. V. Ivanov, A. L. Astanovitskiy, N. L. Wong, K. J. Swanson, 
I. A. Begishev, J. Bromage, J. R. Davies, A. V. Maximov, 
C. Mileham, and C. Stoeckl, “Study of Laser Driven Magnetic 
Fields in the Coil Target.”

V. V. Karasiev, S. X. Hu, and L. Calderin, “Systematic Ab 
Initio Calculations of Optical Properties of Silicon for Inertial 
Confinement Fusion Applications.”

A. Kish, A. B. Sefkow, J. Giuliani, A. Velikovich, S. Zalesak, 
and A. Schmitt, “Toward Advanced Modeling of Transport in 
Magnetized Inertial Confinement Fusion Targets.”

J. P. Knauer, R. Betti, V. Gopalaswamy, D. Cao, I. V. 
Igumenshchev, A. Shvydky, D. Patel, A. Lees, 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, 
C. Stoeckl, M. Gatu Johnson, J. A. Frenje, and R. D. Petrasso, 
“The Effect of Laser Bandwidth on High-Performance 
Cryogenic Implosions.”

L. S. Leal, A. V. Maximov, A. B. Sefkow, R. Betti, and V. V. 
Ivanov, “Three-Dimensional Modeling of Laser–Plasma 
Confinement in a Strong Magnetic Field.”

A. Lees, R. Betti, J. P. Knauer, V. Gopalaswamy, D. Patel, A. R. 
Christopherson, K. M. Woo, O. M. Mannion, Z. L. Mohamed, 
F. J. Marshall, C. Stoekl, V. Yu. Glebov, S. P. Regan, R. C. Shah, 
D. H. Edgell, C. 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, “Toward 
Optimizing Cryogenic Inertial Confinement Fusion Implosions.”

O. M. Mannion, C. J. Forrest, D. Cao, V. Yu. Glebov, V. N. 
Goncharov, V. Gopalaswamy, J. P. Knauer, Z. L. Mohamed, 
S. P. Regan, T. C. Sangster, C. Stoeckl, A. J. Crilly, B. D. 
Appelbe, and J. P. Chittenden, “Experimental Analysis of nT 
Kinematic Edge Data on OMEGA.”

J. A. Marozas, P. W. McKenty, T. J. B. Collins, M. J. Rosenberg, 
P. B. Radha, S. P. Regan, S. Miller, E. M. Campbell, B. E. Blue, 
L. Divol, W. W. Hsing, G. E. Kemp, C. B. Yeamans, and H. D. 
Whitley, “NIF Polar-Drive High DT-Yield Exploder-Pusher 
Designs Modeled Using Pump-Depletion in DRACO.”

F. J. Marshall, S. T. Ivancic, C. Mileham, P. M. Nilson, J. J. Ruby, 
B. S. Schiener, M. J. Schmitt, and C. A. Wilde, “High-Resolution 
X-Ray Imaging with Fesnel Zone Plates on the University of 
Rochester’s OMEGA and OMEGA EP Laser Systems.”

A. V. Maximov, D. Turnbull, J. G. Shaw, R. K, Follett, and 
J. P. Palastro, “Effect of Multi-Beam Two-Plasmon Decay 
Instability on Cross-Beam Energy Transfer in Plasmas.”

P. W. McKenty, F. J. Marshall, D. R. Harding, R. S. Craxton, 
M. J. Rosenberg, J. A. Marozas, T. J. B. Collins, P. B. Radha, 
E. M. Campbell, B. E. Blue, C. B. Yeamans, W. W. Hsing, 
and M. Farrell, “Evaluation of Ablator-Shell Contouring to 
Enhance the Performance of NIF Polar-Drive High Yield 
Source Experiments.”

A. L. Milder, J. Katz, R. Boni, D. Nelson, J. P. Palastro, 
K. Daub, R. K. Follett, and D. H. Froula, “Measurements of 
Arbitrary Electron Distribution Functions Using Angularly 
Resolved Thomson Scattering.”
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S. C. Miller, P. B. Radha, V. N. Goncharov, T. J. B. Collins, J. A. 
Marozas, and A. Shvydky, “A Study of Internal Perturbation 
Evolution in Inertial Confinement Fusion Implosions.”

Z. L. Mohamed, C. J. Forrest, J. P. Knauer, R. Simpson, and 
M. Gatu Johnson, “Observed Variations in Areal Densities as 
Measured by Detectors Along Multiple Lines of Sight.”

K. L. Nguyen, L. Lin, B. J. Albright, A. M. Hansen, D. H. 
Froula, D. Turnbull, and J. P. Palastro, “Simulation Study of 
Nonlinear Saturation of Cross-Beam Energy Transfer in TOP9 
Experiments at the Omega Laser Facility.”

P. M. Nilson, I. V. Igumenshchev, R. Betti, D. H. Froula, 
L. Gao, J. Matteucci, W. Fox, M. G. Haines, and D. D. 
Meyerhofer, “Magnetic Reconnection in the High-Energy-
Density Regime” (invited).

J. P. Palastro, J. L. Shaw, D. Ramsey, T. T. Simpson, P. Franke, 
S. T. Ivancic, K. Daub, and D. H. Froula, “Dephasingless Laser 
Wakefield Acceleration.”

D. Patel, R. Betti, K. M. Woo, V. Gopalaswamy, J. P. Knauer, R. C. 
Shah, and A. Bose, “Analysis and Reconstruction of Highest-
Performing OMEGA DT Layered Implosion Shot 90288.”

R. Paul, S. X. Hu, V. V. Karasiev, and S. A. Bonev, “Tem-
perature-Induced Changes in hP4-Sodium Electride: An Ab 
Initio Study.”

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

D. N. Polsin, G. W. Collins, L. Crandall, X. Gong, R. Saha, 
M. Huff, G. Tabak, Z. K. Sprowal, T. R. Boehly, M. Zaghoo, 
J. R. Rygg, P. M. Celliers, D. E. Fratanduono, Y. Ping, J. H. 
Eggert, D. H. Munro, A. Lazicki, and D. G. Hicks, “X-Ray 
Diffraction of Double-Shocked Diamond.”

P. B. Radha, M. J. Rosenberg, A. Shvydky, W. Theobald, 
D. Turnbull, F. J. Marshall, K. S. Anderson, R. Betti, E. M. 
Campbell, V. N. Goncharov, T. J. B. Collins, R. S. Craxton, 
J. A. Marozas, P. W. McKenty, S. P. Regan, T. C. Sangster, C. B. 
Yeamans, B. E. Blue, W. W. Hsing, and R. Scott, “Validating 
Direct-Drive Implosion Energetics Based on OMEGA and 
NIF Experiments.”

D. W. Ramsey, D. H. Froula, and J. P. Palastro, “Vacuum 
Acceleration in a Flying Focus.”

S. P. Regan, O. M. Mannion, C. J. Forrest, J. P. Knauer, 
R. Betti, E. M. Campbell, D. Cao, V. Yu. Glebov, V. N. 
Goncharov, S. T. Ivancic, F. J. Marshall, P. B. Radha, T. C. 
Sangster, R. C. Shah, C. Sorce, C. Stoeckl, and W. Theobald, 
“Hot-Spot Flow Velocity in Laser-Direct-Drive Inertial 
Confinement Fusion Implosions.”

H. G. Rinderknecht, C. J. Forrest, J. P. Knauer, W. Theobald, 
S. P. Regan, R. Simpson, M. Gatu Johnson, and J. A. Frenje, 
“Hot Spot and Fuel Imaging Using Nuclear Diagnostics on 
Direct-Drive Cryogenic Implosions at OMEGA.”

M. J. Rosenberg, A. A. Solodov, W. Seka, R. K. Follett, A. V. 
Maximov, C. Ren, S. Cao, S. P. Regan, P. B. Radha, T. J. B. 
Collins, D. H. Froula, J. P. Palastro, V. N. Goncharov, J. F. 
Myatt, P. A. Michel, M. Hohenberger, G. Swadling, J. S. Ross, 
R. Scott, and K. Glize, “Hot Electron Generation Mechanisms 
in Ignition-Scale Direct-Drive Coronal Plasmas on the NIF.”

J. J. Ruby, J. R. Rygg, D. A. Chin, C. J. Forrest, V. Yu. Glebov, 
C. Stoeckl, G. W. Collins, B. Bachmann, J. A. Gaffney, Y. Ping, 
N. V. Kabadi, and P. Adrian, “Analysis of Self-Emission from 
Spherical Shock Experiments.”

A. B. Sefkow, J. G. Shaw, J. Carroll-Nellenback, S. Pai, E. G. 
Blackman, D. Cao, J. R. Davies, R. K. Follett, A. Frank, J. L. 
Giuliani, M. Haddad, E. C. Hansen, S. B. Hansen, S. X. Hu, 
A. Kish, M. Lavell, R. L. McCrory, P. W. McKenty, P. M. 
Nilson, A. Shvydky, R. B. Spielman, A. Tu, A. Velberg, and 
A. L. Velikovich, “Introduction to TriForce: A Multi-Physics 
Code for Hybrid Fluid-Kinetic Simulations.”

R. C. Shah, I. V. Igumenshchev, C. J. Forrest, K. A. Bauer, E. M. 
Campbell, D. Cao, V. N. Goncharov, S. Sampat, and S. P. Regan, 
“Influence of In-Flight Shape on Stagnation Performance in 
Direct-Drive Laser Implosion Experiments.”

J. L. Shaw, M. A. Romo-Gonzales, M. M. McKie, J. P. Palastro, 
D. H. Froula, P. M. King, N. Lemos, G. J. Williams, H. Chen, 
and F. Albert, “Microcoulomb-Class Self-Modulated Laser 
Wakefield Accelerator on OMEGA EP” (invited).

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

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

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, J. P. Palastro, 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.”

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.”

W. Theobald, D. Cao, R. C. Shah, K. A. Bauer, R. Betti, 
M. J. Bonino, E. M. Campbell, A. R. Christopherson, 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. N. Goncharov, 
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. 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, 
T. C. Sangster, W. Seka, M. J. Shoup III, W. T. Shmayda, 
A. Shvydky, C. Sorce, C. Stoeckl, C. Thomas, J. Ulreich, M. D. 
Wittman, S. P. Regan, B. Rice, M. Gatu Johnson, J. A. Frenje, 
and R. D. Petrasso, “Enhanced Laser Energy Coupling with 
Small-Spot Distributed Phase Plates (SG5-650) in OMEGA 
Cryogenic Implosions.”

C. A. Thomas, K. L. Baker, D. T. Casey, M. Hohenberger, 
A. L. Kritcher, B. K. Spears, S. Khan, R. Nora, T. Woods, 
J. L. Milovich, R. L. Berger, D. Strozzi, D. D. Ho, D. Clark, 
B. Bachmann, R. Benedetti, R. Bionta, P. M. Celliers, 
D. Fittinghoff, G. Grim, R. Hatarik, N. Izumi, G. Kyrala, T. Ma, 
M. Millot, S. R. Nagel, P. K. Patel, C. B. Yeamans, M. Tabak, 
M. Gatu Johnson, P. L. Volegov, and E. M. Campbell, “Review 
of BigFoot Implosion Data at NIF.”

D. Turnbull, D. Cao, D. H. Edgell, R. K. Follett, D. H. Froula, 
V. N. Goncharov, A. V. Maximov, J. P. Palastro, W. Seka, 
C. Stoeckl, and H. Wen, “Anomalous Absorption by the 
Two-Plasmon-Decay Instability in Directly Driven Inertial 
Confinement Fusion Experiments.”

D. Turnbull, C. Dorrer, D. H. Edgell, R. K. Follett, D. H. 
Froula, A. M. Hansen, J. Katz, B. E. Kruschwitz, A. L. Milder, 
J. P. Palastro, A. Colaïtis, T. Chapman, L. Divol, C. S. Goyon, 
P. Michel, J. D. Moody, B. B. Pollock, J. S. Ross, and D. J. 
Strozzi, “Impact of Non-Maxwellian Electron Distribution 
Functions on Crossed-Beam Energy Transfer” (invited).

H. Wen, B. J. Winjum, F. S. Tsung, and W. B. Mori, “Mitigation 
of Stimulated Raman Scattering with Laser Bandwidth and an 
External Magnetic Field.”

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

K. M. Woo, R. Betti, O. M. Mannion, D. Patel, C. J. Forrest, 
J. P. Knauer, V. N. Goncharov, P. B. Radha, K. S. Anderson, 
R. Epstein, J. A. Delettrez, M. Charissis, A. Shvydky, I. V. 
Igumenshchev, V. Gopalaswamy, A. R. Christopherson, 
Z. L. Mohamed, D. Cao, H. Aluie, E. M. Campbell, R. Yan, 
P.-Y. Chang, A. Bose, D. Shvarts, and J. Sanz, “Inferring 
the Thermal Ion Temperature and Residual Kinetic Energy 
from Nuclear Measurements in Inertial Confinement 
Fusion” (invited).

S. Zhang, H. Whitley, L. Benedict, L. Yang, K. Caspersen, 
J. Gaffney, M. Däne, J. Pask, P. Sterne, T. Ogitsu, A. Lazicki, 
M. Marshall, D. Swift, M. Martin, R. London, A. Kritcher, 
J. Nilsen, N. Kostinski, B. Maddox, B. Militzer, K. Driver, 
F. Soubiran, A. Sharma, P. Suryanarayana, D. D. Johnson, 
A. V. Smirnov, S. X. Hu, and W. Johnson, “Wide-Range EOS 
of C– and B– Materials from First Principles.”

M. S. Wei, “Status FY19 OLUG Findings and Recommenda-
tions,” presented at APS DPP OLUG Update; Fort Lauderdale, 
FL, 22 October 2019.

S. G. Demos, “Optical Materials Research at LLE,” presented 
at the CEA Seminar, Bordeaux, France, 23 October 2019.

S. G. Demos, “Relocation of the SPIE Laser Damage 
Conference to Rochester and Opportunities for Industrial 
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Partners,” presented at the Institute of Optics 2019 Fall Industrial 
Associates Symposium, Rochester, NY, 1 November 2019.

The following presentations were made at the 2nd American 
Physical Society Division of Plasma Physics Community 
Planning Process Workshop for High Energy Density Physics 
(HEDP), Palo Alto, CA, 11–14 November 2019:

J. P. Palastro, D. H. Froula, J. L. Shaw, T. M. Antonsen, 
J. Vieira, N. Vafaei-Najafabadi, W. Mori, P. Franke, D. Ramsey, 
T. T. Simpson, K. Daub, M. S. Wei, J. D. Zuegel, and E. M. 
Campbell, “Spatiotemporally Structured Light for Advanced 
Accelerators and Radiation Sources.”

J. D. Zuegel, J. Bromage, D. H. Froula, M. S. Wei, H. G. 
Rinderknecht, P. M. Nilson, S. X. Hu, 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.”

K. L. Marshall, T. Z. Kosc, B. N. Hoffman, S. Papernov, 
A. A. Kozlov, S. G. Demos, J. Shojaie, C. Dorrer, D. Batesky, 
J. Wallace, S. Jacobs, A. Schmid, K. Richardson, J. Starowitz, 
S. H. Chen, T. Brown, and N. Tabiryan, “Liquid Crystal 
Research at LLE: A 35-Year Journey from Information Displays 
to Laser Fusion and Beyond,” presented at the Rochester 
OSA/SPIE Student Chapter Lecture Series, Rochester, NY, 
12 November 2019.

M. S. Wei, “Overview of Fundamental Science Programs 
at the Omega Laser Facility,” presented at SUNY Geneseo 
Colloquium, Geneseo, NY, 21 November 2019.

The following presentations were made at the Materials Research 
Society Fall Meeting, Boston, MA, 1–6 December 2019:

J. M. Garcia Figueroa and D. R. Harding, “The Relationship 
Between the Processing Conditions for an Electron Cyclotron 
Resonance-(ECR) Microwave-(MW) CVD System and the 
Properties of Vapor Deposited Hydrocarbon Films.”

M. Wang and D. R. Harding, “Mechanical Properties of 
Micrometer-Size Cellular Foam-Like Auxetic Structures.”

The following presentations were made at the Conference on 
High Intensity Laser and Attosecond Science in Israel, Tel Aviv, 
Israel, 9–11 December 2019:

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, D. T. Michel, C. J. Forrest, R. C. Shah, P. B. Radha, 
V. N. Goncharov, 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, and R. D. Petrasso, 
“Overview of the Cryogenic Implosion Campaign on the 
OMEGA Laser.”

S. P. Regan, V. N. Goncharov, T. C. Sangster, R. Betti, E. M. 
Campbell, K. A. Bauer, M. J. Bonino, D. Cao, G. W. Collins, 
T. J. B. Collins, R. S. Craxton, D. H. Edgell, R. Epstein, C. J. 
Forrest, J. A. Frenje, D. H. Froula, M. Gatu Johnson, V. Yu. 
Glebov, V. Gopalaswamy, D. R. Harding, S. X. Hu, I. V. 
Igumenshchev, S. T. Ivancic, D. W. Jacobs-Perkins, R. T. 
Janezic, T. J. Kessler, J. P. Knauer, T. Z. Kosc, J. Kwiatkowski, 
O. M. Mannion, J. A. Marozas, F. J. Marshall, P. W. McKenty, 
Z. L. Mohamed, S. F. B. Morse, P. M. Nilson, J. P. Palastro, 
D. Patel, J. L. Peebles, R. D. Petrasso, P. B. Radha, H. G. 
Rinderknecht, M. J. Rosenberg, S. Sampat, W. Seka, R. C. 
Shah, J. R. Rygg, 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, and K. M. Woo, “Three-Dimensional 
Diagnostics for Inertial Confinement Fusion Research on 
OMEGA” (invited).

T. Z. Kosc, T. J. Kessler, H. Huang, and S. G. Demos, 
“Raman Polarizability Tensor in Potassium Dihydrogen 
Phosphate and Deuterated Potassium Dihydrogen Phosphate 
Crystals,” presented at Photonics West 2020, San Francisco, 
CA, 1–6 February 2020.

M. K. Ginnane, D. N. Polsin, X. Gong, L. Crandall, T. R. 
Boehly, J. R. Rygg, G. W. Collins, A. Lazicki, R. Kraus, 
J. H. Eggert, M. C. Marshall, D. E. Fratanduono, J.-P. Davis, 
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C. A. McCoy, C. Seagle, and S. Root, “X-Ray Diffraction 
of Platinum,” presented at NIF User Group, Livermore, CA,  
3–5 February 2020.

The following presentations were made at the 60th Sanibel 
Symposium, St. Simons Island GA, 16–21 February 2020:

M. Ghosh, S. Zhang, and S. X. Hu, “Nanodiamond Formation 
In Hydrocarbons Under Extreme Pressure-Temperature 
Conditions-Evidence from First Principles.”

V. V. Karasiev, J. Hinz, and S. X. Hu, “Characterization of the 
Liquid-Liquid Phase Transition in Dense Hydrogen: The Role of 
Accurate Exchange-Correlation and Nuclear Quantum Effects.”

D. H. Froula, “Plasma Physics at the University of Rochester 
Laboratory for Laser Energetics,” presented at the Office of 
Science, Rochester, NY, 24 February 2020.

J. L. Peebles, J. R. Davies, D. H. Barnak, T. Cracium, M. J. 
Bonino, and R. Betti, “Axial Proton Probing of Single and 
Double Plate Laser-Driven Coils,” presented at the 2020 
Stewardship Science Academic Programs Symposium, 
Washington, DC, 26–27 February 2020.

M. S. Wei, “OMEGA EP Experimental Capability: First-
Year LaserNetUS Experiments and Future Plans,” presented 
at the LaserNetUS SAB and PI Meeting, Washington, DC, 
3–4 March 2020.

The following presentations were made at the APS April 
Meeting, virtual, 18–21 April 2020:

C. J. Forrest, G. Hale, W. U. Schröder, J. P. Knauer, P. B. Radha, 
V. Yu. Glebov, O. M. Mannion, Z. L. Mohamed, S. P. Regan, 
T. C. Sangster, A. Schwemmlein, and C. Stoeckl, “Evidence for 
a 7Li State at Ex = 10.2 MeV from Inelastic Neutron Scattering 
at 14 MeV.”

A. K. Schwemmlein, W. U. Schröder, C. Stoeckl, C. J. Forrest, 
J. P. Knauer, and S. P. Regan, “Using the Multi-Terawatt Laser 
at the Laboratory for Laser Energetics to Generate a High-
Yield, 0.5-MeV Deuteron Beam.”

The following presentations were made at Technology of Fusion 
Energy (TOFE) 2020, virtual, 20–23 April 2020:

C. Fagan, M. Sharpe, W. T. Shmayda, and W. U. Schröder, 
“Tritium Concentration Profiles in Stainless-Steel 316 Samples.”

M. Sharpe, W. T. Shmayda, J. Wermer, and C. A. Bond, 
“Permeation Rate of Deuterium and Tritium Through Iron-
Chromium-Aluminum Alloys.”

The following presentations were made at High Energy Density 
Science, virtual, 20–24 April 2020:

S. P. Regan, V. N. Goncharov, T. C. Sangster, R. Betti, 
E. M. Campbell, K. A. Bauer, M. J. Bonino, D. Cao, A. R. 
Christopherson, G. W. Collins, T. J. B. Collins, R.  S. 
Craxton, D. H. Edgell, R. Epstein, P. Fan, M.  Farrell, 
P. Fitzsimmons, C. J. Forrest, R. K. Follett, J. A. Frenje, D. H. 
Froula, M. Gatu Johnson, V. Yu. Glebov, V. Gopalaswamy, 
D. R. Harding, S. X. Hu, H. Huang, I. V. Igumenshchev, 
Y. Lu, R. Luo, D. W. Jacobs-Perkins, R. T. Janezic, 
M. Karasik, T. J. Kessler, J. P. Knauer, T. Z. Kosc, A. Lees, 
O. M. Mannion, J. A. Marozas, F. J. Marshall, P. W. 
McKenty, Z. L. Mohamed, S. F. B. Morse, P. M. Nilson, S. P. 
Obenschain, J. P. Palastro, D. Patel, J. L. Peebles, R. D. Petrasso, 
P. B. Radha, H. G. Rinderknecht, M. J. Rosenberg, S. Sampat, 
A. J. Schmitt, W. Seka, R. C. Shah, J. R. Rygg, J. G. Shaw, 
W. T. Shmayda, M. J. Shoup III, C. Shuldberg, A. Shvydky, 
A. A. Solodov, C. Sorce, C. Stoeckl, W. Sweet, W. Theobald, 
D. Turnbull, J. Ulreich, L. J. Waxer, M. D. Wittman, K. M. Woo, 
and J. D. Zuegel, “Laser-Direct-Drive Inertial Confinement 
Fusion Research on OMEGA: Current Status.”

J. J. Ruby, J. R. Rygg, D. A. Chin, C. J. Forrest, V. Yu. Glebov, 
C. Stoeckl, N. V. Kabadi, P. Adrian, B. Bachmann, Y. Ping, 
J. A. Gaffney, and G. W. Collins, “Spherical Shock Wave 
Experiments on the OMEGA Laser.”
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G. W. Collins, “Laboratory for Laser Energetics Contributions 
to the Stockpile Stewardship Mission,” presented at the HEDP 
Briefing to DOE, virtual, 29 April 2019.

The following presentations were made at CLEO 2020, virtual, 
10–15 May 2020:

I. A. Begishev, V. V. Ivanov, S. Patankar, P. S. Datte, S. T. Yang, 
J. D. Zuegel, and J. Bromage, “Nonlinear Crystals for Efficient 
High-Energy Fifth-Harmonic Generation of Near-IR Lasers.”

C. Dorrer, I. A. Begishev, S.-W. Bahk, and J. Bromage, 
“Broadband Parametric-Gain Optimization of Partially 
Deuterated KDP with Two-Wavelength Tuning Curves.”

C. Dorrer, E. M. Hill, and T. Borger, “Record-Bandwidth 
Spectrally Incoherent UV Laser Pulses.”

C. Dorrer, E. M. Hill, and J. D. Zuegel, “High-Efficiency Para-
metric Amplification of Broadband Spectrally Incoherent Pulses.”

D. H. Froula, S.-W. Bahk, I. A. Begishev, R. Boni, J. Bromage, 
A.  Davies, P. Franke, R. K. Follett, D. Haberberger, A. Howard, 
G. W. Jenkins, J. Katz, T. J. Kessler, J. P. Palastro, J. B. Oliver, 
D. Ramsey, T. Simpson, J. L. Shaw, D. Turnbull, N. Vafaei-
Najafabadi, and J. Vieira, “From Chromatic to Achromatic 
Flying Foci.”

V. Gruzdev and K. R. P. Kafka, “Ultrafast Multiphoton 
Absorption in Optical-Coating Materials at Near-Damage-
Threshold Fluence.”

E. P. Power, J. Bromage, and J. D. Zuegel, “Integrated-Flow 
Active Cooling for Thermal Management of Reflective Optics 
Under High-Average-Power Load.”

E. M. Campbell, “Direct-Drive Laser Fusion, Status, Plans, and 
the Future,” presented at the Cornell University Talk, virtual, 
11 May 2020.

D. H. Froula, J. P. Palastro, S.-W. Bahk, I. V. Begishev, R. Boni, 
J. Bromage, A. Davies, P. Franke, R. K. Follett, D. Haberberger, 
A. Howard, G. W. Jenkins, J. Katz, T. J. Kessler, J. B. 

Oliver, D. Ramsey, T. Simpson, J. L. Shaw, D. Turnbull, 
N. Vafaei-Najafabadi, and J. Vieira, “Progress in Flying 
Focus for Plasma-Based Applications: From Chromatic 
to Achromatic Flying Foci,” presented at UR Colloquia, 
virtual, 17 June 2020.

E. M. Campbell, “Laboratory for Laser Energetics (LLE) 
Contributions to the Stockpile Stewardship Mission,” presented 
at OES Executives Meeting, virtual, 23 June 2020.

D. R. Harding, S. M. Fess, M. J. Bonino, R. F. Earley, T. C. 
Sangster, E. M. Campbell, V. N. Goncharov, J. L. Peebles, 
M. D. Wittman, C. Stoeckl, Y.-F. Lu, P. Fan, and X. Huang, 
“Laser-Based Microfabrication and Metrology of Laser-Driven 
Inertial Fusion Targets,” presented at the 21st International 
Symposium on Laser Precision Microfabrication, virtual, 
23–26 June 2020.

G. W. Collins, “High Energy Density (HED) Quantum Matter,” 
presented at the Office of Science Meeting, virtual, 29 June 2020.

E. M. Campbell, “NIF: An Unexpected Journey and Lessons 
Learned to Secure ‘Projects of Scale,’” presented at the LLNL 
Seminar, virtual, 9 July 2020.

S.-W. Bahk, I. A. Begishev, R Roides, D. H. Froula, J. Bromage, 
and J. D. Zuegel, “Application of Near-Field and Far-Field 
Beam Shaping Techniques for High-Power Lasers,” presented 
at Advanced Photonics Congress, virtual, 13–16 July 2020.

The following presentations were made at the BETHE Kickoff 
Workshop, virtual, 11–12 August 2020:

V. N. Goncharov, I. V. Igumenshchev, R. K. Follett, and T. J. B. 
Collins, “Advanced IFE Target Designs with Next-Generation 
Laser Technologies.”



Publications and conference Presentations

FY20 Annual Report372

P. Tzeferacos, A. B. Sefkow, C. Ren, R. Betti, J. R. Davies, 
and H. Wen, “A Simulation Resource Team for Innovative 
Fusion Concepts.”

K. L. Marshall, B. E. Ugur, and J. Travis, “Computational 
Modeling and Design of Liquid Crystal Materials for Applications 
in the Terahertz Regime” presented at SPIE Optics and Photonics, 
Liquid Crystals XXIV, virtual, 24–28 August 2020 (invited).

T. T. Simpson, D. Ramsey, P. Franke, N. Vafaei-Najafabadi, 
D. H. Froula, and J. P. Palastro, “The Self-Flying Focus: 
Nonlinear Spatiotemporal Control of Laser Intensity,” 
presented at ELI Summer School, virtual, 26–28 August 2020.

The following presentations were made at 9th EPS-QEOD 
Europhoton Conference, virtual, 30 August–4 September 2020:

G. W. Jenkins, C. Feng, and J. Bromage, “Overcoming Gas-
Ionization Limits with Divided-Pulse Nonlinear Compression.”

B. Webb, S.-W. Bahk, I. A. Begishev, C. Dorrer, C. Feng, 
C. Jeon, M. Spilatro, R. Roides, J. D. Zuegel, and J. Bromage, 
“Full-Energy, Vacuum-Compatible, Single-Shot Pulse 
Characterization Method for Petawatt-Level Ultra-Broad 
Bandwidth Lasers Using Spatial Sampling.”

The following presentations were made at Laser Damage 2020, 
virtual, 13–16 September 2020:

E. M. Campbell, “A Vision of the Future for High-Power Lasers.”

V. Gruzdev and K. R. P. Kafka, “Multiphoton Absorption of 
Ultrashort Laser Pulses in Optical Materials of Multilayer 
Coatings at Near-Damage-Threshold Fluence.”

H. Huang, K. R. P. Kafka, and S. G. Demos, “Study of Electric-
Field Enhancement Caused by Debris on Laser Optics.”

K. R. P. Kafka, B. N. Hoffman, A. A. Kozlov, and S. G. 
Demos, “Investigation of Excitation Dynamics in HfO2 and 
SiO2 Monolayers Using Subpicosecond Pump-and-Probe 
Damage Testing.”

M. S. Wei, “Omega Basic Science User Program Update,” Omega 
Laser Facility Users Group, virtual, 23–25 September 2020.

M. Zaghoo, H. Pantell, G. Tabak, L. Crandall, M. Huff, J. R. 
Rygg, G. W. Collins, S. X. Hu, V. V. Karasiev, D. N. Polsin, 
M. C. Marshall, R. Dias, E. Blackman, H. Aluie, P. M. 
Celliers, J. H. Eggert, D. E. Fratanduono, and S. Bonev, 
“Constraints from Mineral Physics on Thermal and Magnetic 
States of Exoplanets,” presented at Carnegie Earth and Planets 
Laboratory, virtual, 24 September 2020.


