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Ideal gas in a gravitational field
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kinvirial theorem
M

G ~ 2E ~ T
R

⇒

As the star contracts its internal energy 
increases and it gets hotter. At the same time 
it radiates energy!
This is due to the fact that loss in potential 
energy is greater than the increase in internal 
energy and the differences is radiated away.
For example, for γγγγ= 5/3:  only half of the 
decrease in the potential energy is used in 
increasing its internal energy (i.e. 
temperature )
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LASER SYSTEM ~ football stadium
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x-t is space-time,
ρ ρ ρ ρ = density, u = flow velocity, 

P = pressure, E = internal energy 
3 hydrodynamic equations,
4 variables ( ρρρρ, u, P, E),
The fourth equation is EOS!
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2. WHY COMPRESSION?
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Fast Ignition

(isochoric: ρρρρ=const)

Spark Ignition

(isobaric: P=const)
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3. ENERGY GAIN
FAST IGNITION: 

Impact and Laser

CH

DT solid

DT gas

ps laser

ns laser

ns laser
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Gain in Impact Fast Ignition  
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4. Bremsstrahlung, degeneracy 
and the p 11B problem
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For the DT case we need a density ~ 5×104 g/cm3

for p11B the density has to as large as ~ 2×107 g/cm3
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D T n 17.6MeV+ → + α +
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Theoretical Maximum Gain for
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CONCLUSION 1

NO CLEAN FUSION!!
→

11
p + B 3α + 8.7MeV
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CONCLUSION 2:

{

If  DT fusion successful (economically) 

then we have to master  and ,

even for DD fusion or DHe3 fusion

p+T+4.1 MeV
D+D

n+He3+3.2 MeV

D He3 p 18.3 MeV

→

+ → + α +

neutronstritium
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Appendix
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2
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THE HOT SPOT
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THE HOT SPOT
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THE MAIN FUEL
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GAIN
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