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% BIL P D-T %58 Tk s H0n 10 5 7k
FE ~ 10" cm™3, R EF 200—700 eV, %5 5 114K A B
% 100—300 kG (1 G = 10~* T). FRX-L & i T
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18-0 fidi R ZS 220 (£100 kV/2 x 72 wF); 19-Crowbar & T 9%; 20- PRIk H BOSTHL A& T 9¢; 21- XM 78 H HLJE (£100 kV/60 mA); 22-
76 L HL IR (40 kV/150 mA); 23- /N Marx Bl % 2% (200 kV/10 ns); 24- PIE 15—20 kV fill &z 8%; 25- 78 HLHLIR (10 kV/0.6 A); 26- YIHETE
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T Gy THHL ey L\ C
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9 ek bV — A IR R R A

3 B TR E S I
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W 43 Be VE T, 3 ae o s i 72 A0 B S 1 1=
JE 4 fE S SR AR SR TR I e R OR N
KTy = 0.30B°BY /o, A4\ B, ik A
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. MNEETRNG IR, LhRRES SR
HeAE oy [13)
h=T/T = (V3/2)(1+1.75G13) ' +2.7G13, @)
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KTy = 0.30B¢ > B Jugno,

v = 5noG /3h, 3)

iﬁ‘:l:' Gc =Bc/B*- quﬁ]—‘%?!&?, EX Xs = rs/rCa
Horg NEBE TS RIEE, re N0 %Lk
BE| =42, AT AR 5 74 08 & SF 1H R B AR R R T
545 1131

x5 = L47(fpx2Gro/Ge)' 3, 4)

KA fo ~ Py, xo=rfre, Jo o NG TR A
Bgp TE x BHR, T ry = xore WSS TIA
Oy T AR B TR 1 R S AT R
Pn = P+B2/2u0 = B% /20, 3N P RS BT RIUE
71, B A5 TR VR G5 BRI SRS, Be WA T
A4 ST S S S R . 55 B T b 0 40 T
g5 - i 4 13

1 P 5
<[3>:m§/0 dA=1-22/2 )

X B4 FRC, 53 7 1] R 2]
o
ve= (3 )t 6). ©

K I oy S, (6) 2N H 85 B TR IR g
NE B H o SRR 45 2. #£ K 2 % FRC
S SR ARG A S B AR T RS AR Ne B
FAR FNTE 6 g2 KT [ WA R U £
No = Trleng 19 2/3, X BL ng #1463 i 131, 0
Ne =2No/3 Wl 45 ny :nm%/((ﬁ)xfzs). Hzs =15/l
NEBE TR K. 4546 (3) A1

26 = Iy/le = 3x2h/5(GS°x2(BY). 7
3.3 FEETFICTIHGEE XA RAETE]

FEFit 4 1 R v, (RS A 2 1 A A T o/ T A il
TN TR REE, W

B}
- - — 32 20
E= /PdV = 3/2/d(PV) = 3an152”0 (B). (8

FEIE BT APIRES 5, BERL T iz W R 55 B 11
P PRI AR R B T e k. 88 R R 2 SR B A
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Ly L — 2, Sy 1)

75 = 0.578 = 0.5R?/pic., )
X R = ry/V2 NEBF RS T REE, pe NE
T iE A7
34 FEFHRNEHHRRNEE

FURHLB SERIF TR, 2580 T 1 P IR
BTN Bro = r2BLo, Y44 B T-IL S 4P

S, SRR A AR s A 1)
D, = (xs/\/i)gf(p D1 o,

A e NG IE B ST R AL, SIS A I E G TR
0.25—0.4 2 Ja) 3], A HARRAE € ~ 0.25 {55, U
B TR PR N

Bp = ¢e[m(r/vV2)* L. (11)

FR A bR 2206 P A 20 8 <9 o -1 SEoG A
ZH, TS BIREASE B AR B SRR A, I
B+ Rk 3.

(10)

F 3 TR R R SRR ME
M S oNA o3 ST AR K B1H TURE TS T N AR B Ir FHH A KL T S L) (]
(T.+T;)/eV ny/em™3 ry/cm Is/cm E/KJ B,/kG N, T/ LS
~ 300 6.6 x 10'° 1.9 17 0.95 39 5 7.3x 10" ~20

4 BlRE RS AT ROR K& AT

FRC %5 85 T- AR B A, 7388 3o 448 44 445 i 5
F K S s A TSR 4 8] LR 4 1]
K, (LGSR )4, Holn FRC J# it 72 H G R 1)
il 5 B 8 A o 4 £ 25 £ R 4 3
TR s el . S o 5 T P SR K 4
FRC ¥E. AT, B i 4ol 75 o 4 J 30 AR5 A,
X SIBHIA/N, BN LB K4 AR R BT U 7F
R 5 FLTET AN, (L4 20 8553 B I 6 1 A 2 5 114
VA i, R T R 445 0 083 AR, 3K 2 Dy - 4 AL
S A A SR FE AU 40 5 45 5 7 0 45 14 B A

xof - [ 44 2 5 i 45 41 K FRCs 1% 0, %5 F& E
T ~ BYL® Jon~ B, FHB 5 R 4 o 1 o 45 1 1
P BT B S 4L, B g = 702 B (s /v/2) T A, T
AP R G A R . S TR R K
e 30 VAL P 5 SE B

Be ~xs 31902, (12)
ls -~ Bgﬁ/Sr;2 ~ rg/5x§(4+38)/5’ (13)
T Bact/s N xs_4(3+£)/5rc_8/57 (14)
1o BYS o 1 0035E) 125, (15)

EIRERRRAE xo 5 e KIEEL X T
i 5 B A E R RS x5 e B S
T AL, BRI, WA I A R T B x A
A, T re ANAR, A S, ]S B I 4 R re AR
1, T xg A AR I o, R E A A R A 25 Y

1A R 48 % 0 10, 55 B TR BE ] 06 2 O 3R
3 A BCTHE, B AR 2 6 4 S A R T AR g E
BIEN np ~ my x 1024 ~ 2.5 x 10" cm™3, 25 5 1
RIRE T; ~ (T Tp) x 1016 ~ 12 keV, 25 B 74K
Tl JE% 58 B A Bog ~ By x 10 ~ 50 T, 43 S 2k 212
rgf ~ 0.19 cm.

Xf T D-T 458 71k, R UK SRR = 3k
MEIERX N T >3x100 cm 3 keVes, HEE
TR R T ~ 10 keV, M 5 AR m7 K & A TR 40N
ntg >3 x 10" em3.s. £ FRC & MTF 1, H %
B TR B~ 1 118 B2 ~ 2uonkT, & F Al jig 45
Pic(cm) & 0.16 x 103 cm™"/2[n(ecm=3)]~1/2, 454 (9)
XT3 nte &~ 3 x 107 14R2 32, WA 55 K 2% AT
HiR

[R(cm)]*[n(em™3)]2 > 10® em ™23, (16)

7 AL R AR mUK AR TR B
Je S5 FARRAE R SRtk (6],
T ~7—10keV,
BR ~45—65 T -cm,

K B REE T RN R E, R NEE T
LS AN i N g R e R N R T S S
B AR BT SO R B ] A4 2 5 48 B 4 08 b 45

SRR SRR T LA A2, (16) N L) H B
8 2.4 x 10%7 ecm =22, (17) IUKH N BR 5B N
10 T-cm, 5 548 fUKERAE R — &4, $fl B2z
5. EARE FIAREUE, AT RER IS A fE

A7
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W 1 2P AR R 4 2 (B KT 25 i) 890 FRC
PR 7e UL

5 %

AL EENG T Pt -17 LR BRI EL S
Hostit. KA Pspice HLEHARAL X 70 I R BEJR AR 4
ORI REREAT 120 # K AUAL, #iE T S50 ke B i i
ML RGESHTLEN P, JH R 20 18 E
PRI, T ROt -1 SRR B A B T R
B EE T HIRESH Ebr sl REWIH
55 T A B R AR SR 1) 25 B TR BT AR RS S Bk
AMAE. RE XA 7R LR w4, i

K AR i SRR, RS FE A IR, R 7 V20 s
% B SRR R A 1 5 2 U, R
BT 5 UL b AR S TR TR A A BRI AR
Hh e E B S A S KSR, E <0 -1 S
U645 B AW e UG, T BT iR AL
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Abstract

“Ying-Guang 1” is a multi-bank pulsed power device for investigating the formation, confinement and instability of the high
temperature and high density field-reversed configuration (FRC) plasma injector for the magnetized target fusion (MTF). This paper
described the physical design of the “Ying-Guang 1” device which will be constructed in 2013 at the Institute of Fluid Physics, CAEP.
Theoretical results show that the peak reversed current and magnetic field of this device are 1.5 MA and 4 T respectively with the rise
time of 3 ws. Based on the semi-empirical formula developed by Tuszewski the magnetized plasma of equilibrium density 6.6 x 10'°
cm~ and temperature (T; + T.) ~ 300 eV could be achieved on the “Ying-Guang 1 device when the initially filled D, gas pressure
is about 50 mTorr, and the length of the FRC separatrix is 17 cm with a radius of 2 cm. The average ratio of the thermal pressure to
magnetic pressure f3 is about 0.95, and the magnetic field embedded in plasma is 0.5 T. From the adiabatic compression scaling laws
and the corresponding ignition conditions, the formated FRC plasma target of the “Ying-Guang 1” device approaches the necessity of
the MTF if the radius compression ratio of the solid metal liner were set to 10.
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