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60X Longitudinal compression achieved in NDCX-1A experiments

Single-gap linear induction accelerator
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LSP PIC simulations: Moving towards WDM conditions on NDCX-1A 3

« 400 keV K*, 80 mA, r=19cm, T=0.2 eV
* 0.6 us initial pulse length

+ 2.90 m focal length, 21.2% tilt (in red, on right)

* B =15 T for transverse focusing

* n, = 3611 cm™ bulk to 313 cm in focal region
* EM kinetic simulation, conserves energy well

1298

1248

1174

uuuuu

P4,

TASR.

RIS,

TG,

B,

100.0

Plasma density

Bulk plasma
np=3E11 cm™
Tp= 3eV

Focal plane plasma
— -3

n,= 3E13 cm \

Tp= 5eV

[v] &0 1c0 80 200 250

1
Z (em)

Bz (Gauss) —— 15T solenoid

100 ¢

Tiltcore Voltage (kV)

® & A N
© O 0o o
| I I R |

N B 3
o O O o o
1 1 1 1 1

100 £

100 200 300 400 500 600 700 800
Time (ns)

Induction module waveform (above):

Experimental: 320 keV K*, 20mA - 60X, 4.3ns (f=2.34m)
Simulation: 400 keV K*, 80mA 125X, 3.0ns (f=2.90m)
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Solenoid simulations: Plasma is able to penetrate into high B field region 4

gauen
APEIDELIOE = Vector Plo LB
z .I1._I|1_r_||T_I_1_r_I_T'I'I_1_I'|'|__ T i fiads bl iy Waliciagnd il e ks B ik nhiw ki i b
.I1. | Epi gl | | S it Wil Fon Ptk il j i i Sl IRty et | L i | - T 1.7 L] TR ik it Saglts § P i W e PRt B | T 1T . ____J" E r # ¢ 3 -
BV DEHOM - ; - tEET i b B
[ T S ]
Elieod & =
| 4 %.z20E+Hom A .
c ; L ]
o i ren..n - 3
B P IT T = ; T =
ﬁ b ; e b =]
L il
[ o2 HOE+O- = Lot . i
| m — f‘ ¢S R =
i T = 5 Bl e 9
P sRDErORE, 2 c ; s 3 il &l
3t o = :: fhatigr i il
' . g
[ 11.BS0E+OMM- © L : . : =
E & A .. l
- ) A E e kn
1. F7OEHOm ; E .:.: : : . 2t i
o S b 3
B, W oanhoat R ]
AH05, 1 DIrJI.IrJ.IJ.I.Il.rIJL'I:I.-"T'-—.I_F—J_'I.T.I.'J.'I'J.'I.'I'LIIJLII_
Dan o s 5 o _30 _z0 T o 10
1008, - - 2_{cmj Z {em)
] : BHC'D.ln
b= DEO0 ns | rurnber fsu—sm density (speciesd,ce Ij‘ gt Th=0.00G0
nurnbar/eu—cm Flasma density 14.00 4 T ; 7
14.00 4.__1rr11r11r.1rr1rr'|rr.1r11rr1rr:rr'|1r'|1r'|_ : T :
' . . i a
E : ] 13.50 B
13.50 E E ] B
£ ; 1 FHiizeo o
F13.20 B : 4
e - t—0025 MS 1 !
- E F 41248
btz . | .
E [ 5 5 : i B
] JLE ] EETR RSO TR TR P TR SRTE S PE PP b 1200
e 1200 E : : ] 1 |
o = 3 3]
- : Fq11.53
Fq11.80 B ]
: B : n : E 1120
I B B oo, 7 Pl : i
w ' p 1 b oo
£ vz,0 -E -4.5 cm/p§ 1 1. :
10,40 E : : : ] ' W TR S e (Rl e i 4 o i P s R T :
|:| 3 1 NN R NS R R0 G5 R G JOURY Gl 005 JRVRY G UM (A G AU NN O ] O B USLm y 1
_an _an _10 o 10 1o.00 =Jo —20 —10 8] 10

Z (cm)

Z [zm)



No compression difference between partially-filled and fully-filled solenoid
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Some difference: Target immersed in B = 15T vs. B = 0.03T 6
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HYDRA simulation: Slide #1 from J. Barnard

HYDRA simulations of 400 keV K+ incident on
Aluminum foam (10% solid density) (p=0.27 gicm?)

Black points on curves are A. Sefkow's LSP output; Red curves are inputs to HYDRA
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HYDRA simulation: Slide #2 from J. Barnard

HYDRA shows a maximum temperature of 1.1 eV at 6.2
ns (for a 10 u thick, 10% density Al foil)
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Two-stream instability: Can become an issue if the plasma is too cold 9
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