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Measurements of an Increased Neutron Yield  
with Reduced CBET
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Reducing the spot size is shown to reduce crossed-
beam energy transfer (CBET) and increase the 
absorption, implosion velocity, and neutron yield

E20334

• All measurements are consistent with the reduction 
of CBET when the laser spot size is reduced

• A 20% reduction in spot size leads to

– a 15% increase in absorption

– a 17% increase in implosion velocity

– a 15% reduction in bang time

– a 20% increase in the ion temperature

– a factor of 2.5 increase in neutron yield

• Nonuniformities are measured to be >8 nm for 
normalized radius below Rbeam/Rtarget ~ 0.8

The CBET modeling is in good agreement with all of the observables.

Summary



Direct-drive low-adiabat implosion experiments  
are well diagnosed at the Omega Facility
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CBET is required to match the measured  
target performance from standard OMEGA  
direct-drive implosions 

E19973c

• The model is implemented in LILAC (1-D hydrocode), which calculates 
the beam-to-beam resonant coupling of laser light through  
the ion-acoustic waves*

• The CBET model is similar to that used in indirect drive**

CBET significantly reduces the absorbed energy in standard 
OMEGA direct-drive implosion experiments.
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By reducing the diameter of the laser beams, CBET 
could be eliminated, but nonuniformities will increase

E20145a

Simulations suggest an optimum laser-beam radius 
when balancing CBET with nonuniformities.

  I. V. Igumenshchev, YI3.00001
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Reducing the diameter of the laser beams significantly 
reduces the scattered light

E20336

The CBET model is required to match the measured scattered light.
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The increased absorption drives the shell  
to a significantly higher implosion velocity

E20337
The reduction in CBET leads to an increase in hydro-efficiency.
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This increased hydro-efficiency is a result of increased 
coupling of the near-radial rays that penetrate to the 
critical surface

E20481
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The neutron yield doubles when the beam diameter  
is reduced by 10%
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Reducing the spot size is shown to reduce CBET  
and increase the absorption, implosion velocity,  
and neutron yield

E20334

The CBET modeling is in good agreement with all of the observables.

Summary/Conclusions

• All measurements are consistent with the reduction 
of CBET when the laser spot size is reduced

• A 20% reduction in spot size leads to

– a 15% increase in absorption

– a 17% increase in implosion velocity

– a 15% reduction in bang time

– a 20% increase in the ion temperature

– a factor of 2.5 increase in neutron yield

• Nonuniformities are measured to be >8 nm for 
normalized radius below Rbeam/Rtarget ~ 0.8


