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The ignition condition is derived in terms of two 
parameters (GTiHn and total GtRHn) that can be 
directly measured in ICF implosions

TC7915

•	 This new form of the Lawson’s criterion is used to determine how close  
to ignition OMEGA’s cryogenic implosions are currently performing.

•	 Hydro-equivalent curves in the (tR, Ti) plane show how current OMEGA 
implosions perform when scaled up to the NIF.

•	 The conventional relation hot-spot tR ~ 0.3 g/cm2, Ti ~ 10 keV  
does not correctly reproduce the ignition conditions.
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The hot-spot ignition condition is given by the balance 
of alpha heating with the energy losses, including the 
expansion losses
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The expansion losses represent the internal energy lost 
by the hot spot and transferred to the surrounding dense 
shell as kinetic energy
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The ignition condition depends on shell areal density, 
implosion velocity, and hot-spot ion temperature
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Eliminating the velocity and energy leads to an ignition 
condition depending on shell areal density and hot-spot 
ion temperature
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The simple scaling relation compares favorably with 
a set of simulations of marginally ignited capsules
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•	 Simulations are carried out for 1 < aif < 5 and 
2 # 107 < Vi < 5.5 # 107 cm/s.



The Ti and total tR from simulations of marginally 
ignited capsules lay on a single curve; a measurable 
Lawson’s criterion depends on burn average Ti  
and total tR
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•	 1-D simulations
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Hydro-equivalent curves on the (tR, Ti) show how close 
current OMEGA cryogenic implosions are to ignition and 
how they perform when scaled up to the NIF
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•	 Using the scaling relations for tR and Ti, hydro-equivalent curves are plotted  
versus laser energy for fixed values of the implosion velocity and in-flight adiabat.
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The condition for alpha particle confinement
(hot-spot tR $ 0.3 g/cm2) is always satisfied
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At low Ti, ignition requires hot-spot tR well above 0.3 g/cm2
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The ignition condition is derived in terms of two 
parameters (GTiHn and total GtRHn) that can be 
directly measured in ICF implosions
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•	 This new form of the Lawson’s criterion is used to determine how close  
to ignition OMEGA’s cryogenic implosions are currently performing.

•	 Hydro-equivalent curves in the (tR, Ti) plane show how current OMEGA 
implosions perform when scaled up to the NIF.

•	 The conventional relation hot-spot tR ~ 0.3 g/cm2, Ti ~ 10 keV  
does not correctly reproduce the ignition conditions.
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