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A six-cell induction voltage accelerator for electron

beam diode research

Inductive Voltage Adder (IVA) accelerators with a
magnetically insulated transmission line (MITL)
have been used at Sandia National Laboratories to
study accelerators and diodes for radiographic
applications. The Radiographic Integrated Test
Stand (RITS-6) is a flexible accelerator system
designed to provide a platform to specifically study
pulsed power issues of IVA accelerators for
radiographic applications and to study the physics
of radiographic diodes [1].

A three cell system, RITS-3, has been used to study
power flow and radiographic diodes for over three
years with voltages ranging from 4 to 6.4 MV. Both
high (43 Q) and low (24 Q) impedance magnetically
insulated transmission lines (MITL) have been
tested. An expansion to a six stage system, RITS-6,
was implemented in 2005.

RITS-6 is a flexible system that has been run in
both positive and negative output polarities with

load voltage ranging from 2-11 MV. Two MITL
stalks have been fielded for high (80 Q) and low
(40 Q) impedance configurations.

RITS-6 has been used to study beam physics and
optimization of the Self-Magnetic Pinch (SMP) and
Rod-Pinch diodes [2-4].

The diagnostic suite includes spectroscopy, visible
light streak cameras, and high speed framing
cameras for studying plasmas generated in the
diodes [5]. The radiographic properties of the
diodes are studied using image plates, gamma
cameras, x-ray pin hole cameras, collimators, step
wedges, and other test objects.

The pulse compression sequence includes:

=  One Marx generator with 36 capacitors and an
erected capacitance of 61.1 nF. The output
pulse risetime is about 1 s




Two Intermediate storage capacitors with an
output risetime of about 200 ns.
Two Laser triggered gas switches designed for
up to 3.25 MV each
Six pulse forming lines with an output pulse
width of about 70 ns and risetime of ~10 ns.
Each PFL include peaking and prepulse
suppression switches
Six Voltage adder cells with Metglas isolation
cores and Rexolite insulator rings
Delivers a 70-ns FWHM voltage pulse to an
electron beam load
Typical output:

= 40-QMITL=6-8 MV

= 80-QMITL=8-11 MV
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