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To Ignition and Beyond 
     The National Ignition Facility (NIF) at Lawrence Livermore 
National Laboratory is the world’s most energetic laser now 
capable of providing 2.2 MJ of laser light at 351 nm to the 
target chamber.  The primary goal of NIF is to demonstrate 
fusion ignition (and then as high-as-possible yield), an un-
precedented proof-of-principle.  On August 8, 2021, fusion 
ignition was demonstrated at NIF according to several igni-
tion metrics.  This was achieved using the indirectly driven 
laser fusion concept, where laser light is converted to x-rays 
upon striking the interior of a high-Z cavity, creating a radia-
tion oven for a capsule comprised of heavy hydrogen fuel 
(which when driven to appropriate conditions undergoes fu-
sion) surrounded by an ablator.  The experiment, N210808, 
burned about 2% of the fuel, using 1.9 MJ of laser energy and 
producing 1.37 MJ of fusion yield.  Repeat experiments 
showed variability to unintentional degradations such as cap-
sule quality and low mode asymmetries, and so, to enhance 
robustness, a larger capsule was fielded, using 7% more laser 
energy, i.e., 2.05 MJ.  This experiment (N221204), and its re-
peat (N230729), achieved 3.15 and 3.88 MJ of fusion yield, or 
a target gain of 1.5 -1.9, burning up to 5% of the fuel. 
     This presentation reviews background material and guid-
ing principles, as well as important lessons learned.  Addition-
ally, the challenges that lie ahead of the national inertial con-
finement fusion program will be outlined. 
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