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Power Flow Physics of a MITL (Specifically P3 at Mykonos)
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Second-Harmonic Orthogonally Polarized Dispersion Interferometer 
(SHOP-DI) diagnostic design for Mykonos
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P3 Hardware Geometric Effects on the Plasma Initiation Time

§ Several P3 geometries were 
utilized, varying the Cathode 
circumference and A-K gap 
spacing:
Ø Larger Cathode circumferences 

reduce the current density and 
thus reduce Ohmic heating.
v Leads to an expected variance 

in 400 °C thermal desorption 
initiation of 7 ns.

Ø Larger A-K gap spacings reduce 
both the E-field and current 
density, thus delaying field 
emitted particles and reducing 
ohmic heating.
v Leads to an expected variance 

in 400 °C thermal desorption 
initiation of 6 ns.

v Leads to a variance in the 240 
kV/cm field emission initiation 
of 7 ns.
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Standard (400 °C) Thermal Emission  vs. 
Enhanced E-Field (240 kV/cm) Explosive Emission
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Why is There an A-K Gap Dependent Delay Between Plasma 
Initiation and Plasma Detection?
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The P3 Vacuum Pressure Does Not Effect the Plasma Initiation

§ Are the later than expected plasma formations caused due to less surface contaminates via a longer pump 
down duration (i.e. a lower downline vacuum pressure)? 
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Conclusions
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SUPPLEMENTAR
Y SLIDES
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Conclusion
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• The areal density is considered “free electron effective” since it’s calculated assuming the 
plasma’s refractive index is solely affected by free electrons. 

o There may in fact be substantial bound electrons that are affecting (positively) the detected 
phase change, thus affecting (negatively) the calculated electron areal density below reality. 
So, this is really a minimum free electron areal density measurement. 



SUPPLEMENTARY PLOTS OF PARAMETER 
RELATIONSHIPS
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SECOND HARMONIC GENERATION EFFICIENCY IS FUNCTION 
OF TEMPERATURE, BEAM FOCUSING PARAMETERS, AND 
POLARIZATION
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Phase Control Windows
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CHICAGO & ALEGRA simulations
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SHOP Interferometer Install on the UNM HelCat Plasma Device 
Verified Functionality for Low Density Measurements
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§ Provided highly repeatable plasma densities shot-by-shot. 

§ Comparison was made against more sensitive 94 GHz mm-Wave Michelson interferometer. 
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