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Approximate energy efficiency of diff. process steps of NIF:

Input energy of the laser Al O 2
(xenon lamps are powered by a capacitor bank) o 1Ml BQ g > %
SEDE
Laser Infrared output 3.6 C" Q g %
{amplified IR light of the laser) MJ - ..'E L O
Laser UV output 2 1 1.8
(about 50% is left after conversion to UV) MJ MJ
Laser energy absorbed by the hohlraum <15
(theoretical prediction: about 85% is left after the X-ray conversion in the M J
hohlraum)
Laser energy absorbed by the outer layers of the DT target pellet <220
(theoretical prediction: about 15% of the X-rays are absorbed by the outer K
layers of the target) _
' ' I
Actual energy absorbed by the DT target pellet ot
(based on report that mere energy for this shot was released than UV- K
energy that is absorbed in the DT-target).
E
AT b
~ Energy out 8008
SESE
Energy released by fusion reactions 14 kJ s 3 i :I:D
(fraction 3.3x1 09 of input energy of the laser)
o/, | s R
2014:= . o ! 2018:= fusion energy of 54 kJ.
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Fast Ignition with Heavy lons;
Laser and Light lons
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SRing: Spectron
Circumference: 2
Rigidity: 13~15T

Electron/Stochastic c«

detectors, Four operal

iLinac: Superconducting linac
Length:100 m
Energy: 17~22 MeV/u(U?3%* ~48+)

- 7,4 SECRAL an
,\ g 28-45GHz,13
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Advanced fuels and p-'1B

. Energy release Ignition n, T
Reaction Fuel Neutron (charged/total)  temperature (keV-s/m?)
D+T—o+n rare, radioactive Yes 3.5/17.6 MeV ~ ~20keV 103!
D+*He—0+p rare on earth  Yes in DD 18.7/18.7 MeV ~ ~100 keV 1073
D+D—-n+’He 0.82/3.3 MeV
D+D—p+T abundant Yes 40/40MeV  ~100 keV 10+
p+!'B—3a abundant No 8.7/8.7MeV  ~250 keV 5x10*

p-1B is an attractive fusion reaction

. Powerful: Large peak cross section

. Clean: aneutronic, negligible radioactivity
. Economical: fuels stable and abundant

. Efficient: energy in charged particles

Atzeni & Meyer-Ter-Vehn, ‘04;

Bosch & Hale, '92; Nevins & Swain ‘00
2/18
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p—"1B fusion power
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PRIMARY a-PARTICLES

15.96 E" -

SECONDARY

T
B+p & - PARTICLES

a+0+Q

Becker et. al. ‘87
12(



X F (™*6p, 1\0!Q"R.-y A TPY,

o(E) (b) c

— Nevins "00
14

Sikora "6
1.2
1.

03
0.6 /
0.4

02 X

|I-|lr||||||||||||||||||||||||||||||||||
Gb. 0.5 1. 15 2. 25 3. 35 = E (MeV)

A A

2019/5/28810:07

& ./ 0( 1 %



8% 39:&% 1,

" —
) < =
*
*GZK FTKXM JIXXKT22KIZUX 8KSGXQY
MRK
A ™ QK< T .OMN IU[TZ XGZK
A ™ QK< T 2U] IU[TZ XGZK LUX
10% ¢
#>
10° ¢
f
C
3 10° ¢
O Peak: 778.71 = 5596.22 keV
FWHM: 8.57 FW[1/5]M: 24.88
101 - Gross Area: 66616 -
E Net Area: 616 +235
Gross{Net Count Rate: 5124.31 { 47.38 cps
O I..c.'
10
5000

3000 4000
Energy (keV)

1000 2000

6000 7000

Y

N



Fuel mixing reduces bremsstrahlung

« The large bremsstrahlung radiation is mainly caused by the high effective charge

number Zey Moreau ‘77;

2 2 '
Pprem X NeNiZefr ~ Nj Zr%]ax! Pg &< nj Dawson ‘81;
_ . , . J.R. Roth ‘86;
- An effective way to reduce Z.is to adjust the fuel mixture x = n,, /n; Nevins ‘98-
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