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We are exploring advanced
radiographic diode desi

* |dea: Separate the IVA from the focusing geometry

e Simulations show that an inductive current divider
offers control over the electron beam exiting an IVA

— Bonus: A preferred axis-of-symmetry defines the
pinch location

— Bonus: All the IVA current participates in the pinch

— Bonus: No dustbin or knob reduces the IVA
footprint

— Bonus: It may be possible to fire multiple shots on
the same line-of-sight




The analysis is performed for the

Mercury IVA ey

Constant impedance taper
Anode

Current
divider

¢ 7, =490
+ Z,=8MV/200 kA = 40 Q

e No dustbin or knob and as much of the 200 kA current
as possible is used
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The idea is to extract the beam and ¢

focus it after it has been accelerated

Thin, low-mass
foil (1 mil Al)

Converter

10.5 cm:
acceleration

(prepulse 3

Small-diameter
wire or rod

(The anode indent offers
control over the beam angle
as it enters the current
divider*)

*T.W.L. Sanford, J. W. Poukey, T.P. Wright, J. Bailey, C.E. Heath, R. Mock. P.W. Spence, J. Fockler, and H. Kishi, Impedance of an annular cathode 4
indented-anode electron diode terminating a coaxial magnetically insulated transmission line, ). Appl. Phys. 63, 681 (1988).
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These are the voltage and current
waveforms used in Mercury simulations %
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The focusing section is an inductive

current divider

* Magnetic flux must remain zero
at all times inside the current divider
(flux is conserved)
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* The boundary currents I, and I, can
be changed by adjusting the
inductance in the return current path
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A beam envelope equation applicable to ==
' ' :u@';
a hollow cylindrical beam R
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LSP simulations indicate that the emittance ()i

decreases as the electrons are accelerated ¢ @P
across the final A-K ga 74
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LSP simulations indicate that the emittance WL
decreases as the electrons are accelerated § &
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The beam emittance can be estimated
from the transverse phasespace
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5[ t.. Blue = Diode electrons - r=4 ¢cm and r=6 cm
ﬁ'."  The transverse (unnormalized)
: ‘:ﬁ» j emittance of the beam can be
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The envelope analysis shows that it is
possible to focus the beam from an IVA

I,=150 kA, €=200 mm-mrad
f=1.0, width ~ 2.0 cm
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MITL voltage, currents, and particle trajectories for

a Mercury-like simulation with 2-mm diameter rod
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MITL voltage, currents, and particle trajectories for
a Mercury-like simulation with 2-mm diameter rod
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MITL voltage, currents, and particle trajectories for
a Mercury-like simulation with 2-mm diameter rod
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MITL voltage, currents, and particle trajectories for
a Mercury-like simulation with 2-mm diameter rod
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MITL voltage, currents, and particle trajectories for
a Mercury-like simulation with 2-mm diameter rod
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MITL voltage, currents, and particle trajectories for
a Mercury-like simulation with 2-mm diameter rod
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Conclusion

e Simulations show that changing the return-current
inductance can focus the electron beam exiting an
IVA

— Bonus: A preferred axis-of-symmetry defines the pinch
location (3D simulations planned)

— Bonus: All the IVA current participates in the pinch

— Bonus: No dustbin or knob reduces the IVA footprint

— Bonus: It may be possible to fire multiple shots on the
same line-of-sight

* More experimental and computational research is
required to see if this idea has merit

19



Laboratories
YSICs

Changing the inductance in the return
current offers control over the beam

2n B/u

LSP simulations
Electrons only
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Changing the inductance in the return
current offers control over the beam
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