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Research progress on hohlraum energy deficit in inertial
confinement fusion
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(National Key Laboratory of Plasma Physics, Laser Fusion Research Center, CAEP, Mianyang 621900, China)

Abstract: In indirect-drive laser inertial confinement fusion (ICF), the precise calculation of X-ray drive
intensity at the capsule is crucial for accurately predicting the implosion performance of deuterium-tritium fuel
capsules. Achieving this requires detailed radiation-hydrodynamic simulations that accurately capture processes such
as laser-to-X-ray conversion and X-ray absorption losses at the hohlraum walls. However, since the inception of the
National Ignition Campaign at the National Ignition Facility (NIF), radiation-hydrodynamic simulations have
consistently overestimated the experimentally measured X-ray drive flux intensity at the capsule, reflecting the
widespread presence of hohlraum energy deficits. Although extensive experimental studies have been conducted at
NIF along with continuous optimization of its radiation-hydrodynamic simulation models, the challenging issue of
hohlraum energy deficit remains unresolved, constituting one of the critical barriers to achieving high-gain inertial
confinement fusion. This paper systematically reviews the critical research developments regarding hohlraum energy
deficit at NIF and introduces the methods adopted by NIF and China for characterizing the X-ray radiation flux
intensity at the capsule.
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Fig. 1 Agreement between measured radiation fluxes and simulations at subscale and ignition-scale energies in early NIC experiments
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Fig. 3 Radiation flux measurements in 0.7-scale vacuum hohlraums demonstrating improved modeling with the high-flux approach
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Fig. 5 Measurements and simulations of implosion dynamics in NIC full-energy tuning experiments'!
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Fig. 10 Derivation of laser power multipliers by matching simulated and measured shock timing and implosion trajectory at NIF*
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