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MOTIVATION

Problem: Solution:

« Langmuir probes effectiveness limited to the voltage range and frequency sweep  FPGA-based, digital Mirror Langmuir probe

* Plasma properties vary radially across the SOL * Inspired by the original transistor-based mirror probe at Alcator C-mod [1, 2]

* Filamentary transport dominant in the SOL, important for future devices v Dynamically adjusts the probe bias in response to plasma parameters [3—0]
X QOutside of swept voltage range, reducing accuracy v/ Capable of ultra-fast sweeping (~ MHZz)
X Fast fluctuations, i.e. filaments, are missed by slower swept probes v' Allows high time resolution of measurements in SOL

BACKGROUND WHAT IS A MIRROR PROBE?

Starting from the planar Langmuir probe model: Original Mirror probe on Alcator C-mod by LaBombard et al. [1]:
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* Vacuum test capacitive compensation

TESTlNG TH E ALGORITH M * Far SOL tests ensure correct scales and offsets

Python implementation of algorithm using GRILLIX simulation Sampling frequency: f; = 1000.0 kHz, 5% added noise * Increase frequency

data (courtesy of J. Pfennig-Bar, see also G. Grenfell poster on 100 1 — Mirror
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GRILLIX code validation)
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v/ Fast convergence

v Capable at high frequencies
 Voltage range approx. 50V to — 250V
e Currant range approx. 1 mA to 500 mA
X T, strong sensitivity to noise.
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