18 2
2006 2

HIGH POWER LASER AND PARTICLE BEAMS

Vol. 18 No.2
Feb. 2006

1001-4322 2006 02-0341-04

7.-

" Chernenko A S*

Korolev V D?

Ustroev G 1> Ivanov M I?

1. 621900 2. Kurchatov Institute Moscow 123182 Russia
* §-300”
3
5%
X
TL659 A
1 mm 10 MJ 10w
10* ~10” W/s ! 20
X
“ Saturn” > 3.3 MV 7 MA 45ns “ 7" * 3 MV 20 MA 110 ns “ Angara-5-
1”* 1MV 4MA 70 ns “ S-300" > 700 kV 4 MA 70 ns
Marx Marx
wire arrays
Rogowski B-dot 5
. MITL
1 Rogowski E
B-dot 4
32 8
4 mﬂ;udr: anode
Fig.1 MITL on installation® S-300"
1 S_300" 1 “ S‘300”
“ S-300” 3
1
10" ~ 10" W/cm’ 10" W 10 MJ
10" W/cem®
67
X X
* 2005-03-23 2005-11-16
02-02-16840
1973— Z-pinch caihelx@ yahoo. com. cn



18

342
p-i—n diode _ _h_q_hl___i_]J . lilter
LS !_ F—i
SPPD2 N ] R -
5A 2x107" A em’/W | _
1 {
: i
8 ns 2 — o di
8 mm ! - : _;‘) _
105 cm -\ | Vol
80 cm / \\ ‘\\\.E:I» .;13\1_: i .\1[_’!\1._.?.;:- / m\;r
= e
3 3 1 wire arrays 7 il e
2 Fig.2  Measuring bremsstrahlung in MITL
3 2
16
pri- fi p-i-n filter poin gt Ailter
di;d:‘%y‘——l—:f diodeEf‘/__*__ diode 1\ ,—dﬁ_
E
g i}
s 2
@
X-ray
GQIII'EC\ 3
(a) point source model {b) disk source medel {c) spoke source model
Fig.3 Three models for calculating bremsstrahlung
3 3
3 8
3
B wlh r, -1 :
" 484 arctan ™ — arctan
arctan h arctan h
Wbrem ] h r,r S d
9
. W])rem 2
1 = —
3x10°E"Z
i E, VA 10
2
3 12 mm
4 ~5 nH 7 ~9 nH 60 mm
1.5 nH 1.2 mm 40 nH
1.2 ~3 MA Marx 200 kJ
4 a X 100 pm X
50 ~60 ns 2 140



343
~150 ns 2
200 pm X 4 b 1
140 ~ 160 ns 2
|
f
! (2) 100 pm Pb filter 3 ;:‘}l (b} 200 pm Pb flter
3 ! {
- i a il
-4 5 l_f'g \.I. R -z
ji 100 200 300 400 ms
i f \ A <
3 =
100 200 300 400 500 ns =
!
f"
- oL :-: 200
l = 400
Fig.4 Current voltage and X-ray signals with wire arrays load
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Influence of Z-pinch load on current loss
in magnetically insulated transmission line

CAI Hong-chun'  Chernenko A 8> Koroley V D*  Ustroev G I*  Ivanov M I?
1. Institute of Fluid Physics CAEP Mianyang 621900 China 2. Kurchaiov Institute Moscow 123182  Russia

Abstract  The current loss in magnetically insulated transmission line MITL on pulsed power installation’ S-300" is studied by
measuring bremsstrahlung between the electrodes current and voltage in the load. Three kinds of load were used in experiments and the
results show that the characteristics of current loss in MITL notablely depend on the types of load. When the load is wire arrays the cur-
rent loss occurs at the moment of wire arrays stagnation and the maximum amplitude is no more than 5% of total current in the load.
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