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Diagnostic Goals FI1Z Diagnostic Development Z. Applications
** Versatile high resolution fiber imaging system 4 . . . N ( i ) Different lens fittings were used on Z to accommodate
. SIS Y Plastic Optical Fiber Source Side >

% Fast and easy installation % Input sources hardware and load viewing requirements. Innovative design

. . iy . *» MCL-2000-24 (Asahi Kasei Corporation) for mounting and 1nstallation was achieved for one

** Image multiple positions simultaneously * Arc lamp, Xenon . . L .
| | | * Core: polymethyl methacrylate (PMMA) . 9 us FWHM particularly space-limited situation. Despite preparatory EMP
A corppact and adaptable 1mag11.1g.system 1S pre.sented as 4 e Jacket: polyethylene (PE) * 800 mJ testing and calculated settings, the following setups on Z
technlque to capture self—em1.ss.1(.)n events 1n  extreme * 13,000 individual fibers, each core ~15 micron in diameter » LED with 1951 USAF were not successtul. Using the PI Max 4, image data from
environments. The concept was initiated as a tool for the Z » 2 mm diameter fused core, 2.4 mm diameter with jacket resolution target multiple shots was either saturated, overwhelmingly noisy, or

machine; subsequently the project was named Fiber Imaging

did not transfer to the Ilaptop. Different camera
on 7 (FIZ). The FIZ design utilizes a commercial plastic

accommodations are needed for further attempts on Z.

e Step-index multimode ¢ Focusing lenses

e Transmission rate  Small diameter, < 10 mm
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- i and above 600 nm Sensor Side B o g ens iy
Focusing Magnifying | @ : | *
* 0.5 NA :

»* Fast cameras , = ) e
e Gate minimum: 1.28 ns e = Innovative mounting scheme for MagLIF shot. A single lens was pressure fitted inside the
o magnet support structure. The imaging fiber was glued inside a tubular extension attached to a
commercial linear translation stage. Vertical alignment was supplied via a nut-bracketed

mounting plate on a support post. Pastel parts A-D were 3D printed.
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_, f Magnified close-up and detail of MCL-2000-24
_ P plastic optical fiber, 13,000 individual fibers

** Observe the formation of low-density plasmas that may

contribute to current loss and impact instabilities in Z targets N S, ~15 um diameter, fused into a 2 mm core. * 18 um pixel size Veo setup with magnifying lens (matched achromatic
_ TN y * 1.2 megapixel resolution doublet pair) imaging directly to the sensor.
FIZ has been fielded on both Z and Mykonos to study s >
magnetized liner inertial fusion (MagLIF) experiments, 4 Bench Testi
: : iy i jecti €Nnc cstin
x-pinches, and the electrothermal instability (ETI). small Lens Wide Angle Objective S <
MagLIF on Z = FOV test image with commercial lens configuration on the aperture ring.
In MagLIF, a g tI'OIlg ) m_.,,u.,_*‘-'.;..,l_ S o __ Image taken prior to installation on Z for MagLIF shot.
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. . . eqe o . Gate: 10 9 5 .
during the implosion. Instabilities such as magneto Rayleigh- N ¥ i i N » Laser cutting shows promise to cut and polish ~ 4 puise widih o ps
Tay10r (MRT) Challenge further advancement. Approximate peak Simultane()usly (IIlOI'G WOI'k iS needed) Pre-shot with LED backlight Self emission Overlap of pre-shot and emission
at-9400.ns « Custom inspection tool built to see the full face of the
Mykonos 2 mm fiber with 10x magnification ' o
: : . DG trigger k - - .
capable of I MA and 100 kV 1n ~100 ns. High-current modular _ - ~3.8% average noise increase from the 85kV to 90kV
cavities are 3 meters 1in diameter and are water insulated. Arc lamp images with a 6 mm diameter focusing lens; 11 mm focal length. Based on electrode image, FOV * Supplemental screening was applied to avoid data
Interchan ge able vacuum chambers allow was ~6 mm. DG triggered the lamp and PI Max 4 camera. Increasing the delay time shifted the exposure to transfer int errupti OnS
i . . . \_ capture the plasma at different stages of the arc. ) Approx. current:
I for a variety of experimental designs. Machine time:
- L 4 )
T Build different Potential Advancements p
fiber arrays to: =" ‘
* Maximize the
SCHSOI'. Nickel Molybdenum
* Vary time and
VIEWS
* Iluminate, filter oot
One example of a Mykonos and image 1n image path.
configuration showing five of the parallel . R ) ) R ' o I B (Right) Canon
backend high-current LTD cavities e ncrease FOV  Conceptual rendering of multi-view DlVerSlfy pulsed power devices and applications Optimize in-house production CMOS, open
. (left), the primary mounting cap for different chamber configuration on one sensor Troubleshooting MagLIF coils in vacuum Mechanical polishing exposure for 170 ps
designs (center), and a sample load with probes (right) ) N N g y laser pulse during nickel wire x-pinch. )
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during the implosion. Instabilities such as magneto Rayleigh-
Taylor (MRT) challenge further advancement.

Mykonos

Mykonos 1s a linear transformer driver (LTD) accelerator
capable of 1 MA and 100 kV 1 ~100 ns. High-current modular
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* ~3.8% average noise increase from the 85kV to 90kV

cavities are 3 meters 1in diameter and are water insulated. Arc lamp 1mages With a 6 mm diameter focusing lens; 11 mm focql length. Basqd on el.ectrode image, FOV . Supplemental screening was applied to avoid data Relation of wire to emission for nickel wire at 380 ns machine time.
Interchan ge able vacuum chambers allow was ~6 mm. DG triggered the lamp and PI Max 4 camera. Increasing the delay time shifted the exposure to transfer int errupti Ons .
F" . . . \_ capture the plasma at different stages of the arc. ) Machine time: )
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mounting plate on a support post. Pastel parts A-D were 3D printed.
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FIZ has been fielded on both Z and Mykonos to study \- /\ >
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. . iy . *» MCL-2000-24 (Asahi Kasei Corporation) for mounting and 1nstallation was achieved for one

** Image multiple positions simultaneously * Arc lamp, Xenon . . L .
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o magnet support structure. The imaging fiber was glued inside a tubular extension attached to a
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mounting plate on a support post. Pastel parts A-D were 3D printed.
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Interchan ge able vacuum chambers allow was ~6 mm. DG triggered the lamp and PI Max 4 camera. Increasing the delay time shifted the exposure to transfer int errupti Ons .
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** Versatile high resolution fiber imaging system 4 . . . N ( i ) Different lens fittings were used on Z to accommodate
. SIS Y Plastic Optical Fiber Source Side >

% Fast and easy installation % Input sources hardware and load viewing requirements. Innovative design

. . iy . *» MCL-2000-24 (Asahi Kasei Corporation) for mounting and 1nstallation was achieved for one

** Image multiple positions simultaneously * Arc lamp, Xenon . . L .
| | | * Core: polymethyl methacrylate (PMMA) . 9 us FWHM particularly space-limited situation. Despite preparatory EMP
A corppact and adaptable 1mag11.1g.system 1S pre.sented as 4 e Jacket: polyethylene (PE) * 800 mJ testing and calculated settings, the following setups on Z
technlque to capture self—em1.ss.1(.)n events 1n  extreme * 13,000 individual fibers, each core ~15 micron in diameter » LED with 1951 USAF were not successtul. Using the PI Max 4, image data from
environments. The concept was initiated as a tool for the Z » 2 mm diameter fused core, 2.4 mm diameter with jacket resolution target multiple shots was either saturated, overwhelmingly noisy, or

machine; subsequently the project was named Fiber Imaging
on 7 (FIZ). The FIZ design utilizes a commercial plastic

did not transfer to the Ilaptop. Different camera
accommodations are needed for further attempts on Z.

Step-index multimode ¢ Focusing lenses

e Transmission rate  Small diameter, < 10 mm

optical fiber (POF) coupled between two lens configurations. . 4.97 ns/m . 0 IR ¢
. . ' o Seesees: ° Ob]GCthe, 20x _ _ : N\ Y @W" e~
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»* Fast cameras = ) W ?;g e
e Gate minimum: 1.28 ns = Innovative mounting scheme for MagLIF shot. A single lens was pressure fitted inside the
o magnet support structure. The imaging fiber was glued inside a tubular extension attached to a
commercial linear translation stage. Vertical alignment was supplied via a nut-bracketed

mounting plate on a support post. Pastel parts A-D were 3D printed.
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