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CHALLENGES OF 250° C GUN WITH Li IN-SITU CLEANING METHODS HOT/COLD PERFORMANCE COMPARISON MEGASPLASH
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« We are able to form a spherical tokamak plasma via fast-CHI
onto a large area (dynamic hemisphere) of liquid Li without
significant problems; we get similar plasma lifetime, density and
temperature to previous ST experiments in the same geometry
(Spector devices).

RECIRCULATING LITHIUM SYSTEM Diagnostic challenges from Li splashes and vapor

TR 2 ] - The dynamic nature of free
¥ surfaces of liquid Li interacting
with hot plasma and pulsed
electromagnetic forces will
often result in diagnostic
windows become partially or
fully coated with lithium,
ranging from a few um to 1
cm in thickness. Since this
happens frequently the
straightforward approach of

surfaces because we know this will
happen in the FDP device during an
MTF compression shot.
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We have several ways to add a liquid 005
Li layer to the gun electrodes, with
various degrees of extent of
coverage and control of outcome. 000
These include:

Electric contact probe

Gun
Ports — Laser
Ax rangefinder

 Lithium in any form (thick, thin, hot, cold) has positive benefits for
plasma lifetime (compared to bare stainless steel walls).
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| | | | « Liquid Lithium increases edge brightness, especially when

Helium and Deuterium plasmas have similar lifetimes in the shots droplets enter the plasma.

after wetting the gun

Airlock for —

-
loading Li %i\

« Evaporatively deposit from hot
puddle T>400 C (remove AFC 1%
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V5 v2 — 0 ) XP :  Moderate splash of Li upward edge, but this does not have a noticeable effect on plasma
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o fill belng needed, however it can etCh the window Surfgce, and in rare accidentally) ‘ . A|though it poses Cha”enges for UHV vessel engineering when
%Y cases can cause a leak at the window’s seal. Alternative methods to ‘ running with the Marshall gun electrodes at elevated
be explored include in-situ cleaning with inert gas jets, fast-closin * Mega-splash using pulsed shait | ith Lithi | |

Vo P leaning v gas Jets, 1as g _ _ _ | temperatures and wetted with Lithium, we find the advantages in
shutters, and electromagnetic induction/repulsion. For thin vapor current into deep fill. Wets up into 00 05 0 s repeatability and increased maximum performance outweigh the

deposited layers, it may be simpler to track changes to transmission
with a reflectance measurement and then adjust optical calibrations.
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Complete set of flow routing options

un and center shaft but also fills : . . . icati i i i i -
J - : Best Deuterium shots have total yields as high as 106 neutrons in 2 ms. complications. This is a reassuring result for going forward with
all of the diagnostic ports. the lithium-coated FDP formation design.




