
Laser IFE Systems Modeling
Progress Report

Wayne Meier
LLNL

HAPL Meeting
Sept. 24-25, 2003

Madison, Wisconsin

Work performed under the auspices of the U. S. Department of Energy by University of California 
Lawrence Livermore National Laboratory under Contract W-7405-Eng-48



WRM - Madison HAPL Meeting 2

Activities since July 11 e-meeting 

Model structure is taking shape

Not yet – just got info on how 
blanket/coolant effects limits 

Started

Preliminary model complete

Yes, for constraints to date

Input received from UW and UCSD
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New results from UW confirm wall radius 
scaling previously presented

Results for 300 MJ yield target
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Systems code is being developed in Mathcad
- example pages shown
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Minimum chamber radius vs target yield
and chamber pressure for TWmax = 2400 C

for 10 and 20 mtorr
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Model for target heating during chamber 
transit has been added

• Based on Raffray’s Excel model for 
foam insulated target

• Heat rate (W/cm2) is function of 
injection velocity, temperature and 
pressure of Xe gas

• Allowable transit time is calculated 
as function of these same parameters. 
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Target heating could limit chamber pressure

Vinj = 400 m/s, TXe = 6000 K
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• For 154 MJ target, chamber is 
small enough that transit time at 
400 m/s in less than allowable 
heating time.

• For 400 MJ target, transit time 
at 400 m/s exceeds allowable 
heating time for PXe > 11 mtorr.

• Allowable time increases with 
decreasing Xe temperature, 
relieving this constraint (e.g.,  
PXe < 20 mtorr at TXe = 4000 K) 
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Many design aspects can be explored – e.g., 
required injection velocity for target survival
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Although higher Xe pressure 
gives a smaller chamber, 
shorter allowable heating time 
demands higher target injection 
velocity.
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Example of multiple constraints – W armor max 
temp and target heating in chamber
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Next steps

• Continue work on incorporating FW/blanket design info
– For thick W armor, steel temp based more on steady conditions 

(power flow) than pulse effects (yield)
– Add thermal stress constraint
– Need to calculate pulsed stress due to isochoric heating of Li in 

coolant channel and determine if it is a problem
– Add conversion efficiency scaling (dependence on radius, power, 

coolant parameters). Eventually optimization will pick radius to
minimize COE subject to constraints.

• Other target injection constraints (e.g., What fraction of inter-pulse 
time is useable, perhaps to allow settling of turbulence, cooling of 
gas?)

• Update gain curve based on Perkin’s work
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