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Electron thermalization processes in molecular gases

Takeyoshi Sunagawa

Electron energy relaxation processes in mixture gas (molecule (H,, D,, N, CO, CH,, C,H¢, and C;Hg) —Xe) have been
observed by pulse radiolysis microwave cavity method. The signal amplitude showing a peak due to Ramsauer minimum has
been correlated with the amplitude involving the effective collision frequency calculated from the imaginary component of
the microwave conductivity. The electron energy-loss rate coefficients for molecule and Xe have been derived as a function
of the mean electron energy. The data have been converted to the thermalization times required for 1 eV electrons to reach

10% above thermal energy.
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Table 1 Thermalization Times 7, (at 1 Torr gas, from 1 eV to 1.1gy)
Compound N (secTorr)
Experiment Theory
Xe 2.3x107* 6.0x 10*? 64x10%° 19%10°9
1.9x103M
H, 69x107* 1.5x10°?  5.6x10°? 55x10°9 43x10°9
D, 1.1x10°* 5.7x10°%9 4.6%x10°9
CcO 5.7x 107%* 1.5x1079 1.7x10°°
N, 30x107* 7.6x10%®  4.0x10°Y 13x10°9 19x10°9
CH, 1.7x107* 20x107?  22x107? 1.1x10* ® 133.0x10%Y
C,Hq 1.1x107* 15x107?  14x107Y
Cs3Hg 8.7 x 107+ 12x107®

* Present work, a: Ref.1, b: Ref.2, c: Ref.7, d: Ref. 8§, e: Ref. 9, f: Ref.10, g: Ref.11, h: Ref.12, i: Ref.13
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