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Helium chemistry

(R1) e+ He — e+ He

(R2) e + He — e + He*

(R3) e+ He — 2e + He*

(R4) e + He* — 2e + He™

(R5) e+ Hel — 2e + Hej

(R6) 2He* — e + He + He™
(R7) e + He; — He" + He
(R8) He* + 2He — He + Hej
(R9) He™ + 2He — He + He;
(R10) e + He* — He*

(R11) 2e + He* — e + He*
(R12) e+ He" + He — He® + He
(R13) 2e + Hej — Hel +e¢
(R14) e+ Hej + He — He™ + 2He
(R15) e + Hej + He —Hej + He
(R16) 2e+He; — He* +He +e

Y



Air chemistry

Helium—air interactions

(R42)
(R43)
(R44)
(R45)
(R46)
(R47)

\al

e+N, — e+ N,

e+ Ny — e+ Ny (VIBvl)
e+ N, — e+ N, (VIB3vl)
e+ Ny — e+ Ny (VIB4vl)
e+ N, — e+ N, (VIB5vl)
e+ N, = e+ Ny(A)

e+ Ny — 2e+ N3

e+0,; — e+ 0, (VIB3vl)
e+0; — e+ 0, (VIB4vl)
e+0; = e+0s (Al
e+0, (Al) = e+0,
e+0; —e+0,(BI)
e+0,(Bl) —-e+0,
e+0; = e+ 0y (EXC)
e+ 0y (EXC) = e+ 0y
e+0, - 0+0"

e4+0, -e+20

e+0;, —-e+0+0(1D)
e+0; = 2e+03

2e+N; — e+ Ny
e+ N7 +N; — 2N,
O7+07 - 0+0,
e+20; - 05 +0O;

0; +07 — 20,

O0; +03+M — 20+ M

He* + N, — e+ Nj + He
He + N2 — e + N7 + 2He
He; + N, — N3 + 2He
Hei + O; + 2He + O,
He* +0; — He+ 035 +e
He3+0; — 2He + O35 + ¢
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' Ratio method

' Boltzmann Plot

¥ Saha - Boltzmann equation
¥ Doppler Broadening
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Abstract

Atmospheric pressure non-equilibrium cold plasmas have received much attention in
industry and medicine due to their high chemical reactivity and room temperature.
Among the various types of plasma machines, atmospheric cold plasma jets have
become very popular in medical and biological applications due to their unique
properties. Atmospheric plasma jets, in addition to having the general advantages of
cold atmospheric plasmas, are not limited to plasma production space for material
processing and can process any type of body, regardless of its size and dimensions.
The use of helium gas as the working gas of this system reduces the temperature in
this type of plasma and makes it more desirable for processing heat sensitive surfaces.
In order to use this plasma more and better, it is necessary to study the behaviors and
the effect of its related parameters. In this dissertation, the behaviors of atmospheric
plasma jets in the plasma laboratory of Shahroud University have been studied and
its behaviors have been recorded during changes in electrical parameters, and factors
such as discharge current, jet length and plasma power have been calculated. Also,
by performing optical spectroscopy, the active species in the plasma jet in the upper,
middle and downstream areas of the jet have been recorded and studied.

Keywords : Plasma jet, Electrical characterization, Plasma power, Optical characterization, Jet

length, Helium
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