* UNIVERSITY OF

NOTRE DAME

Experiments Confirm Solvated Electron
Penetration Depth Scaling In a
Plasma-Ligquid System

Daniel C. Martin, David M. Bartels, Paul Rumbach, David B. Go
University of Notre Dame

INTRODUCTION EXPERIMENTAL SETUP AND THEORY RESULTS AND CONCLUSIONS

Total Internal Reflection Spectroscopy * Plasma current is modulated between states (i,, and i,rf) at

(TIRAS) Is used to observe and frequency (w), and a lock-in amplifier is used to reduce noise.
measure solvated electrons at the

plasma-liquid interface (Fig. 1.1 TIRAS intensity is a function of the current density (j) in the
plasma and the modulation frequency.

theoretical absorption

®_TIRAS Plasma current density Is a function of the 1onic strength of the
] electrolyte solution.? lonic strength is varied to observe TIRAS
Intensity as a function of current density.
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wavelength (nm) | I Figure 3. Logarithmic plot of TIRAS intensity vs plasma current density. Error bars

amoliier needle | |~ counter: correspond to a 95% confidence interval.
Figure 1. TIRAS measured solvated electron absorption electrode || electrode

spectrum, compared with known theoretical spectrum. _ _ * Results are in agreement with the model (Fig. 3).
Error bars correspond to a 95% confidence interval.
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» Theoretical model predicts exponential " oo gy ' Thlslvaltldslteld TOdEI cantprte_dlctdupt%er '1'310”3 for:
scaling of TIRAS intensity with plasma o ' Solvaled electron penetration aeptn, nm.

current density.? Figure 2. Diagram of the TIRAS * Interfacial concentration ~0.1 mM.
experimental setup.
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