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A campaign is underway on the National Ignition Facility (NIF) to assess the performance of 

rugby-shaped hohlraums compared with conventional cylinder hohlraums. A rugby 

hohlraum has nearly 30% less surface wall area than a similar-diameter cylinder hohlraum, 

which translates into ~20% more coupling efficiency [1]. Experiments performed on the 

Omega laser facility comparing rugby and cylindrical gas-filled hohlraums driven by 

high-contrast laser pulses have confirmed, this expected improvement [2]. Currently, 

experiments on the NIF point to a nearly 15% unexplained deficit in hohlraum-to-capsule 

coupling that leads to slightly lower peak fuel implosion speeds than required for achieving 

ignition [3]. Thus, an interest in rugby hohlraum performance as a means of overcoming this 

deficit, thereby increasing the margin for ignition, has arisen. The initial rugby experiments 

are using an oversized “700” (or 7.0 mm diameter) hohlraum compared with standard “575” 

cylinders to maximize the case-to-capsule ratio for optimal x-ray drive symmetry, minimize 

the risk of significant plasma-mediated laser backscatter, and to ensure robust inner cone 

propagation to the hohlraum waist without requiring significant levels of crossed-beam 

energy transfer between the overlapping low- and high-incidence angle laser cones near the 

(two) laser entrance holes [4]. Provided the rugby hohlraum performance meets several key 

metrics, the next phase in the campaign is to reduce the diameter of the rugby hohlraum to 

improve the coupling efficiency for ignition-tuning studies. Progress on the experimental 

campaign to date will be described.  

 

[1] P. Amendt, C. Cerjan, A. Hamza, D.E. Hinkel, J.L. Milovich, and H.F. Robey, Phys. Plasmas 14, 056312 

(2007); M. Vandenboomgaerde et al., Phys. Rev. Lett. 99, 065004 (2007); P. Amendt, C. Cerjan, D.E. Hinkel, 

J.L. Milovich, H.-S. Park, and H.F. Robey, Phys. Plasmas 15, 012702 (2008). 

[2] F. Philippe et al., Phys. Rev. Lett. 104, 035004 (2010); F. Philippe et al., in preparation for Phys. Rev. Lett. 

[3] O. S. Jones et al., Phys. Plasmas 19, 056315 (2012). 

[4] P. Michel et al., Phys. Plasmas 17, 0566305 (2010); S.H. Glenzer et al., Science 327, 1228 (2010). 

 

* Work performed under the auspices of LLNS, LLC under Contract DE-AC52-07NA27344. 

40th EPS Conference on Plasma Physics O4.205


