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The Behavior of Plasma in a Magnetic Thrust Chamber
For Laser Fusion Rocket
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Abstract (#EEE)

In order to demonstrate a magnetic thrust chamber system for laser fusion rocket (LFR), understanding of the interaction between

plasma and magnetic field in a magnetic thrust chamber is indispensable. We have conducted numerical analysis using radiation

hydrodynamics code and hybrid code for describing the plasma behavior in a magnetic thrust chamber. For the validity of this code,

we measured ion beam current of laser ablation plasma in a magnetic thrust chamber system with charge collectors at 150 mm

downstream. The experimental result shows that ion beam trace has double peaks and numerical result also shows double peaks.
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Laser energy S5MJ
Fusion output 7500 MJ
D-T fuel mass 44 mg
Propellant mass 50g
Reaction frequency 30 Hz
Specific impulse 17000 s
Thrust 2.35 MN
Coil radius 13 m
Coil current 16.8 MA-turns
Maximum magnetic field strength 12T
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660 nm
A: 5 degree BPF

B: 10 degree

C: 15 degree

D: 25 degree

E: 95 degree

F: 165 degree

BPF = Band Path Filter

2 EREy T T

4. Ysalb—vavFik

AW THN - I 2L —2 g I RkEL 2 2Da—
Ricohnsd. FUICENREka— K Y72H0C, L
—Y—LEKZ—7 Y FOMAEMRICL 57T X< Akl
BAFRT S, @Ak — NTIE, CH #—% v ~MZo
WTCEHEEY LY EZRORT& LTI,
ZORRLE LTERSNEZT T A~ &2 T 7 X~ LiER
T 5. EEHER o — R THW A B RAE DL TIORT.
fiFEhzhn, OEgEoOX, QFEEHHERX, 3)f A= x
E¥—X, @WEFZILF—XTH5.

Loy 1
at pV-u )
u

P = —V(pi +pe +q) 2
dr;

PCm'E =-—pV-u—-V-VT) +a(l,—T;)+Q; 3)
dr,

PCye T —p V- u—V-(k,VT,) + a(T; — T,) + Q. “

TO%, YT T X~ OEgRE LU & oM E/ERIC
SNT, ZREGDINA T Y v Ra— K 9% {0 CEET
5.3DNAT7 YUy Ra—RTlE, A1 Av&hiT, 7%
TELTHRWY, 77 X~ LBSGOMEEAZFHEL TN,
AR TORBLE LT, AR L ETIRET, =0,

BEm, = 0% {RE L TW5. RS IS WTiE, Bl
Da—KRTY VL /A Raf VZHENDER»OEHE LT
LOMERE L. N7V vy Fa— FOEFETEAT
~ 7 AU 2 VEFRERAB LY, UTFo#EBHFEXNTHL. =
ZTOA A OEBHEX, (6)FETOEEHFRTHS.

dv;
mwgf=4mw+vgm 5)

v
med—te = —en,(E + v,xB) — Vp, (6)

This document is provided by JAXA.



AW IR = — R IX R IEED) TR 21T 9 72
W, 2D HEFER 2 — R2v5 3D A 7Y v Ra— RicF—
B ZPETBRICIE, 2D 225 3D ~DF — X RN MEE L 72 D
ZDI=, L—Y—#hIx LTl e T T A~ ThDH L
RE LT, 3D ~DILEEIT- 2. HESLMEEZFE 21, V3
alb—Yar7un—%K3IRT.

AR EBY, 3D ATV v Ka— RCIEEFRENO
THDLERELTNDN, AREHEOL—YF—T 7 L —
2T T AOBEBFIREIT100eV U EEEETHD. 22
T, 77 AT OB FF =N TER) = R L ¥ — T2
D FETE 2D k= — RTEHAEL, EHHzxL
F—NHWMH L RS2 E T 3D AT Y v Fa—RiZF
—HERW LT R 2R LIZBEDONRT A =22 AW
&, L= — L 20— 7 KZl(Tpeak) > & 50 ns FRE T
TEEN T L — Ny KRS 2R D 2 L DNATIFFE N B b
Mo TW5D, ZDiz®H, AEIE Tpeak 705 50 ns £tk D
T—HEIDNAT Yy Ra—FROogMMALLE LT Z 7.
F72,3DNA TV vy Ra— RCTldA A 2k & LT
STEY, ARV I 2 b—3 g 35 XA —& Tk
1 2®H7z DITHIeX102HOA F o NEEND.

2 VIalb—varunNFA—F

Beam type Gaussian
Number of beams 1
Energy 7517
Laser P(uFli;l\V;[ﬁ;h 9.4 ns
Spot diameter
(FWHM) 500 pm
Wave length 1064 nm
Inner diameter 13 mm
Outer diameter 25 mm
. Length 10 mm
Coil Number of turns 96
Magnetic field strength 1'1(;?3?; '
Shape 500um sphere
Target Material Polystyrene
Number of super-particles 1,000,000
Time step 50 ps
Simulation window r:3 mm
(2D radiation hydro code) z:5mm
Number of mesh 7100
(2D radiation hydro code) >
Simulation window .
(3D hybrid code) %y,2: 150 mm
Number of mesh )
(3D hybrid code) %,y,2:30
Coupling method axial symmetry
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