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What is X—pinch? Why?

T. Shelkovenko (Phys. Plasmas. 2001 )
)
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Remarkable X-Ray Source:
= fast (< 1 ns)

= small (1-10 pum)

= bright (> 100-200 mJ)




Driver: GA 35465 capacitor

CENERAL ATOMICS
ELECTRONIC SVSTEMS

PARAMETER

CAPACITANCE:
TOLERANCE:

RATED VOLTAGE:
TEST VOLTAGE:

RATED ENERGY:

RATED VOLTAGE REVERSAL:
MAX. VOLTAGE REVERSAL:

RATED PEAK CURRENT:
MAX. PEAK CURRENT:
MAX. OPERATING TEMP.
MIN. OPERATING TEMP.
DESIGN LIFE AT RATED:
DC LIFE:

RELIABILITY AT LIFE:
MAX. DISSIPATION FACTOR

APPROX. INDUCTANCE
MIN. INSULATION RESISTANCE

CASE STYLE:
BUSHING:
ELECTRODE:

DIMENSIONS:

APPROXIMATE WEIGHT:

NOTES:

NOTE 1:

NOTE 2:

CAPACITOR SPECIFICATION

PART NUMBERS: 35465
VALUE NIT QA METHOD
0.14 uF 100% 120 Hz, AT
=10 %
100 kv
110 min. kv 100% 60 sec HIPOT
F00 Joules
10 %
80 %
50 KA
75 (FAULT) kA
40 "t
-10 G
J4E+04 charge / discharge cycles
YA hours
90 %
0.40 % 100% 120 Hz, R.T.*
ia nH SAMPLE STANDING WAVE
1000 Mohm-uF SAMPLE DECAY Wr/R.T."/

PLASTIC CASE, DOUBLE ENDED
2 % .88 wide x 3" long Brass Rails
1 RAIL with 2 ea 10-32 UNF-2B Holes on each End.

22 x B0 x 1250 inches

56 x 203 x 318 mm
122 Ibs
5.6 kg

LEAK TEST: 100 % test and inspection

Castor Oil  IMPREGNANT (non-PCB)
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Load Inductance: X-Pinch
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Lrotar = L/Z
|
material | Density glcm® ﬁ%ﬂﬂfﬁ Lmm | dum | RQ | LnH R Q L nH L nH
double
one wire | one wire | two Tt wires | two 11 wires | diameter
wire
Gold 19.3 2.44 20 50 0.25 265 012 13.3 237
Aluminium 2.7 282 20 50 0.29 26.5 0.14 13.3 237
Tungsten 19.25 5.60 20 50 0.57 26.5 0.29 13.3 237
Molybdenum 10.28 £.34 20 50 0.54 265 0.27 13.3 237
Titanium 4 51 42.00 20 50 4 28 26.5 2.14 13.3 237




Load Inductance: Header, Lower and Upper Feeds
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Lupper feed =
LA wave, K ?1 \'\.t‘.‘\«\
L0 e,
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Dl i " Substance
e - ] _ Helium (relative to nitragen)=!
O wepn I | cwer Feed Air I3
i Aluminal!
I ! . Window ;Iass?
T e e
Y—--.-E-\.:I. \. ,p.\f\ t_” ..T:*OKH RS - e - [E. -—--\S P'JI]"Stj’Tel'IE:E:
Palyethylens!®!
L mm | R mm mm L i L ny Meoprene rubberl®!
ok oer e i ' | |Distilled water'®
header 10.00 125 15 4.2 4.2 High Vacuum (field emission limited)[®
lower feed 40.00 20 15 2.3 2.3 T
10.00 125 15 4.2 42 : = =
upper feed 6.5 6.5 LETCEE T
X pinch 2 11 wires 20 0.025 13.3 SR
double diameter 20 0.050 23.7 PTFE (Teflon, Insulating Film}==
Total 30.6 411 Mical!

Router) [NH]

mmner

Router) [NH]
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Dielectric Strength (MV/m) L]
015

3.0
134
98-1338
10-15
163
197 € 0O w/z m
18.9-217
165.7 - 26.7
G5 -T70
1120 - 40 (depends on electrode shape)
25-40at20°C
40 - 60
19.7
60-173
118



Driver with X-pinch load: electrical circuit

L3 15nH L6 15nH
Lload
SWC e = SW< e = 30nH
S1 — s2 —P Rload
0.27
L L ]
N
L1 —)10nH L2 ~)10nH L4 ~}10nH L5 —)10nH
100 kV 100 kV 100 kV 100 kV
C1 — C2 — C3 — C4 —
140nF 140nF 140nF 140nF

é %'7 Driver:

* Inductancel =10 nH

: * Capacitance C =560 nF
X-Pinch:
e Inductancel =30 nH * Max Voltage V =100 kV

e Resistance R = 0.27 O * Max Current | =200-300 kA

e Max stored energy E = 2.8 kJ




Voltage, kV

Driver with X-pinch load: simulation results
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