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What we may want to know 

..if a problem appeared… 

● Why?
usually understand why, learn the lessons 
and try to avoid Si, Cl, S, …

● Can we prevent?
CF4, O2, R-OH…
but it always has another side...

● Can we cure?
CF4, O2…
how it works?

Recovery in 80%CF4+20%CO2
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What we may want to know 
How scaling for longevity tests works?

● Reaction aA+bB→...    rate = k(T) [A]n[B]m, 
but n and m depend on the reaction 

● How gas mixture proportion, flow rate, 
irradiation intensity will influence the 
longevity?…

● Even more important: how well accelerated 
longevity tests predict the reality?

When we search for alternative gases, can we 
roughly predict their longevity properties?
 

Let’s consider CF4 :)
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CF4 and dry etching

Not really the same
But can we learn something from them?

In a very naive consideration...
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dry etching simulation
A combination of tools, approaches and models

●  (1) description of the reactor and temperatures

● (2) a process model and reaction rates
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dry etching simulation
●  (3) densities and fluxes

● Electron drift + diffusion
● Ion drift

● (4) predictions 
vs 
measurements
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Back to the detectors

● We don’t need precision, we need basic (or comparative) predictions

● (1) and (3) in a basic form is Garfield++

● (2) is missing

● Can be measured?
● Can be evaluated and/or simulated?

Marnik Metting van Rijn 

@ Workshop on eco-friendly gas mixtures

https://indico.cern.ch/event/1263322/
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Quantum chemical calculation

NIST DB

Nebojsa Begovic (University of Belgrade)
Gaussian calculation vs experimental data

Example : stable CF4 vs unstable ·CF4-
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Quantum chemical calculation

Nebojsa Begovic (University of Belgrade)

If we can transport the ions to the electrodes... 
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Summary

● It looks we do have several tools in hands

● It is a lot of work to investigate and describe possible processes in an avalanche

● It is not easy to combine all parts in a single tool

● But may be useful for prediction of the longevity properties of alternative gas mixtures
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BACKUP
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Marnik Metting van Rijn @ Workshop on eco-friendly gas mixtures

https://indico.cern.ch/event/1263322/
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