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The current point design for the LIFE laser[1] leverages decades of solid-state laser development 
in order to achieve the performance and attributes required for inertial fusion energy.  This 
document provides a brief comparison of the LIFE laser point design to other state-of-the-art 
solid-state lasers.

Table I compares the attributes of the current LIFE laser point design to other systems.  The 
state-of-the-art for single-shot performance at fusion-relevant beamline energies is exemplified 
by performance observed on the National Ignition Facility.[2,3]  The state-of-the-art for high 
average power is exemplified by the Northrup Grumman JHPSSL laser.[4]  

Several items in Table I deal with the laser efficiency; a more detailed discussion of efficiency 
can be found in Ref. [5].  The electrical-to-optical efficiency of the LIFE design exceeds that of 
Ref. [4] due to the availability of higher efficiency laser diode pumps (70% vs. ~50% used in 
[4]).  LIFE diode pumps are discussed in greater detail in Ref. [6].  The “beam steering” state of 
the art is represented by the deflection device that will be used in the LIFE laser, not a laser 
system.[10].

Table I:  Comparison of the LIFE Laser Point Design to State-of-the-Art Solid State Lasers

Item LIFE State of the Art Reference

Beamline Power (kW at 1) 130 105 Marmo et al. [4]

Beamline Power per Aperture 
(kW/cm2 at 1) 235 250 Boley et al. [7]

Energy per pulse, 
1 / 3 (kJ/ beamline) 8.1 / 5.7 22 / 10.6 Haynam et al.  [3]

Operating Fluence (J/cm2, 1/ 3) 15.6 / 5.7 16 / 12 Haynam et al.  [3]
Aperture size (cm square 1) 25 40 Haynam et al. [2]
Beam quality 
(x diffraction limited) 5 5, 1.7 Haynam et al. [2],

Marmo et al. [4]
Bandwidth (GHz) 180 1000 Regan et al. [12]
1 efficiency optical to optical 39% 50% Feugnet et al. [8]
Diode efficiency 
(pump source) 72% 73% Kanskar et al. [9]

1 efficiency electrical to optical 25% 20%, 19% Trumpf, [10] 
Marmo et al. [4]

Frequency conversion efficiency 75% 84% Haynam et al. [2]
Fast beam steering  (mrad / sec) 26 / 10 150 / 10 Nakamura et al.[11]
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Inspection of Table I shows that most LIFE laser attributes have already been experimentally 
demonstrated.  The two cases where the LIFE design is somewhat better than prior experimental 
work do not involve the development of new concepts:  beamline power is increased simply by 
increasing aperture (as demonstrated by the power/aperture comparison in Table I), and 
efficiency increases are achieved by employing state-of-the-art diode pumps.

In conclusion, the attributes anticipated for the LIFE laser are consistent with the demonstrated 
performance of existing solid-state lasers. 
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