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Theoretical calculation of sheath and electron temperature
in He-Ne laser plasma column
Jin Weimu
(Department of Physics, Sichuan Teachers College)
Abstract: This paper deals with the properties of narrow He-Ne discharge plasma in which

the wall condition is considered. Taking into consideration the wall sheath at various currents,

the electron temperature, spatial density distribution and voltage-current characteristics are

caleculated. The calculation agrees with the experimental results.
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(V) Mg iy (% 10~*m) (X 1017m"3) (mA) &V /m)
6.5 118.4 2.81 7.54 2.45 7.29
6.8 118.4 817 5.94 1.56 8.09
6.98 118.4 3.34 5.36 1.26 8.52
7.0 118.4 3.35 5.34 1.24 8.57
7.2 118.4 3.52 4.90 1.00 9.04
7.4 118.4 3.67 4.55 0.81 9.53
7.7 118.4 3.86 4.19 0.62 10.27
8.0 118.4 4.02 3.95 0.49 11.03

TS |: Pp=3.383 Torr, Pyo/Pxe=T7, B=0.52 mm, 1=185mm; T {EH#:
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7.08eV,
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V) (% 10~4m) (%1017Tm=3) (% 1017m=3) (mA) (kV/m)
6.5 20.2 0.13 189 1903 — 7.29
6.8 22.66 0.69 7.04 32.4 24.2 8.09
6.98 24,61 0.97 3.70 14.4 11.5 852
7.0 24.84 1.01 3.42 13.2 10.3 8.57
of 27.22 1.38 1.88 6.43 4.58 9.04
7.4 29.88 | 1.26 3.64 2.37 9.53
7.1 34.30 2.16 0.82 1.93 1.09 10.27
8.0 39.35 2.60 0.59 1.15 0.54 11.03

T2 ik: Py =38.33Torr, Pho/Pne=T7, R=0.52mm, I=185mm; f{E T/EEFi: 5.5mA; ikl FinE: &
HETERRTREFREHMET.1eV, :
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exp(eV /kT_)
(eV) (% 1074m) (X101"m=3) (X 107"m=3) (mA) (kV/m)
6.5 16.8 0.30 36.0 252 — 7.29
6.8 19.12 0.85 4.69 21.9 19.5 8.09
6.98 201467 1.3 ©2.82 12.5 10.2 8.52
7.0 20.87 1.34. = 2.68 12.4 9.8 8.57
7.2 22.75 1.50 1.59 €.4 4.74 9.04
7.4 24.83 18k 1.12 3.89 2.52 9.53
747 28.27 2.24 0.76 2.15 1.29 10.27
8.0 32.19 2.47 0.65 1.75 1.02 11.03
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