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Figure 3. The sketch of the load section.
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Overview: Pulsed Power Generator (PPG-1), Beijing
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Overview: Compact Table-Top X-Pinch Device, Beijing
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Ran Zhang et al. “X-pinch applications in X-ray radiography ...” 2010 IEEE



Overview: Laboratory of Plasma Studies, Cornell University
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T. A. Shelkovenko et. al. “Radiographic and spectroscopic studies of X-pinch plasma ...” 2001 AIP
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ISIS Induction-Cell Driver: 5 Pulse Forming Lines
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Figure 1. Prototype power supply circuit.

P Corcoran et al. “Experimental Tests of the Power Supply and Prototype Cell for 1.5 MeV
SLIA Acceleratot Unit”, Particle Accelerator Conference, 1991 IEEE



ISIS Induction-Cell Driver: 5 Pulse Forming Lines
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*From private talk with Dr. V. Dimitrov



ISIS Induction-Cell Driver: LTspice schematics
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ISIS Induction-Cell Driver: LTspice simulation
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Wire resistance and inductance
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ISIS Induction-Cell Driver + X-Pinch

£
EXF{0 430k 0 300n 0 3000n)
wi T w5  PULSE(ZO0K-1800n 1p 1p 200)
s
i

PULSE(-1 20k 1000n 1p 1p 200)

rmodel S S Ron=0.01 Roff=100MEG =0 wh=0]

A Td=5E.4n f0=5

tran 0 25000 0 In

il P\.}'A\.,f Td=42.2n Z0=2.7
27 q_?_b

=

=] Td=56.4n 70=5

ik p\/\/ Td=42.3n Z0=2.7
2.7 g |—"=‘-—|_I_2 >

Rz

ik % Td=42.3n Z0=2.7

>

Td=56.4n 70=5

7 q_:_D
T3

R4

=P

Td=5E.4n £f0=5

- f\/\v Td=d2.3n Z0=2.7
2.7 iy l—:-—|_m s

RS

>

Td=5E .4n Z0=5

;\V/\J Td=42.3n Z0=27
27 q_f:\._D
TS

QF@W ?[95‘3 qfr@w-‘ <F®S“‘ T‘Q"‘ g

T10

L1
17n

§RE‘-
Rlo=d o0

{1

FULSE[ZOK -1 1180n 1p 1p 300)

S v

57

S




ISIS Induction-Cell Driver + X-Pinch: fire
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ISIS Induction-Cell Driver + X-Pinch: misfire
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ISIS Induction-Cell Driver + X-Pinch: danger

Danger:
The negative pulse at PFL switch will probably
destroy the Induction Cell Driver

Solution:
Minimize the possible dangerous negative wave
at PFL switch



ISIS Induction-Cell Driver + Transformer: 0.3 Q load
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ISIS ICD + Transformer: 0.3 Q load, fire
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ISIS ICD + Transformer: 0.3 Q load, misfire
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Modified ISIS Induction-Cell Driver: What We Need

1. Five high power resistors: 3.7 Q) each

2. Transformer/combiner:

T=6 ns
ZO:O.l Q

3. Vacuum Camber:

T=1 ns
ZO=3 Q

4. X-Pinch wires (Load): R

R = 0.3 Q and more
. = 17 nH and more
1 = 25 mm long



Modified ISIS Induction-Cell Driver: Transformer

T=6 ns
ZO=O.1 Q
Transformer Length:

30 cm/ns * 6 ns = 180 cm (in vacuum)
180 cm /9 = 20 cm (in water)

We can do 20 cm long water filled transformer

Z

¢

Transformer Impedance:
Z=LIC

Challenge to design, but can be done with XFdtd
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