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. Laser Energy (MJ)
X Gain Q = fusion output energy / driver energy
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. Neutron yield was enhanced
Cone guided target by 3 orders of magnitude.
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Heating Laser Power (PW)
Fast Heating of Cone-Guided CD Targets with GEKKO PW Laser at ILE R. Kodama, et al., Nature 418, 933 (2002)

¥

Fast Ignition Realization EXperiment (FIREX) project at ILE, Osaka Univ.

Phase | - to demonstrate fast heating up to the ignition temperature, 5[keV]
Phase Il - to achieve ignition-and-burn
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Radiation-Hydro code “PINOCO”
Implosion Dynamics \

Collective PIC code “FISCOF”
Relativistic

>

cone — core profiles

“Y
l’/-aJ Fokker-Planck — Hydro code “FIBMET
0'.30 Core heating
" £
,;/GJ’ o "
Data flow

——) CcONsidered
planed

Vector-parallel; SX8

Scalar parallel; PC cluster
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Simulation code

2D Fokker-Planck + Hydro; “FIBMET”

/‘[ Fast Electron Transport ]—\ | Electromagnetic Fields [
Relativistic Fokker-Planck transport . -_(?hm’s law for bflk electrcl)ns
f(r,z,p,u,@): Fast electron distribution function >| E-UpxB=nj,+—j,xB-—Vp,
(r2)-CIP — e e
(p) — Discontinuous Linear FEM Béb : E * Faradfy g L%N
(4, ¢ ) — 2D Discrete Ordinate Sn method Xy VxE = =

pT T 1 Energy deposition rate By, Ex Ey (1 2)

Radiation-Hydrodynamics with fusion L\ /’
ul

Bulk Plasma; p, T;, T,, u, v(r,z)
*1-fluid 2-temp. CIP code with thermal conduction
+ QEOS(Thomas-Fermi + Cowan’s EOS)

Radiation; g(r,z,hv)

* Multi group flux-limited diffusion
a-particle transport; ¢,(r.z,E,)
L Multi group flux-limited diffusion

Feik+Fokker-Planck¥2al—2avIZ&kda7inE

Simulation condition

Typical computational conditions
Real space; (r,z) — 50x100 ~ 80x210 mesh
Fast electron transport ; momentum => p — 25 group, (1 X ¢ ) — 144directions
Radiation transport ; energy = hv- 21 group
a-particle transport ; Neglected
Simulation time: 7 ~ 12ps (300,000 ~ 500,000steps)

SX8@ILE node (1 node ;4 or 8cpu), auto parallelization
Memory size: 7GB ~ 24GB, V ratio; >98%, P ratio; ~97%, CPU time; 500 ~ 5000hrs

Example of core heating simulation
Core profile: DT core

po = 200g/cm?3, Gaussian with ryy = 10um, Beam Density [g/cm?]
Ti = Te = 0.4keV uniform Injection n
Myyel = 2“9
Fast electron beam )
Injection; 50um away from the core center.

Super Gaussian with ryyyv = 15pum in r-direction
T, =1.0MeV (slop temperature)

E =4kJ
T = 10ps

P, =Ef/t.=04PW

l, =5.7x10%W/cm? at the central axis
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Results 1/5

The Fast electron beam: Ty, = 1.0 ,E;, = 5kJ, 1;, = 5ps
Spatial profiles of B-fields, heating rate, 7, and 7;
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