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Abstract

The effective work function of tungsten reduces from 4.5 to 1.7eV as a result of the formation of cesium layers on the metal surface even
at the temperature lower than 1400K. With such a low work function, a large number of thermionic electrons are expected to emit from the
tungsten plate. This phenomenon may lead to the development of a thermionic energy converter (TEC) operated in a low emitter temperature
if total emitted electrons can reach to the collector. However, under such a condition a large negative space charge is built up in the
interelectrode space so that the output current of TEC is strictly limited to a low value.

In the present study, photoionization due to irradiation of xenon lamp is estimated to be able to produce 10° cm cesium plasma at cesium
temperature of 490K. It can relax the negative space charge at relatively lower emitter temperature than 1400K. A TEC with a cylindrical
ring collector was made for experimental investigation. The experimental results showed that irradiation increased the short circuit current
both for unignited and ignited mode operation and that it also enhanced the ignition of TEC at low emitter temperature of 1280K and cesium
temperature 490K. The short circuit current increased 20% by irradiation at emitter temperature up to 1600K.
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Fig. 1: Electron emission from cesium absorbed tungsten.
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Fig.2: Principal schematic diagram of cesium filled thermionic
energy converter.
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Fig. 3: Energy level of cesium atom.
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Fig.4: Spectrum of ozoneless xenon lamp

v 1 . lowest light frequency for the cesium photoexcitation
v 2 . lowest light frequency for the cesium photoionization
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Fig.5: Excited cesium atom density and its ionization frequency by
photon absorption.
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Fig.6: Space charge neutrality versus emitter temperature.
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Fig. 7: Thermionic energy converter for irradiation.
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