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Abstract: A technical proposal of using metal Ga instead of Cs was designed to solve the engineering prob-
lems of Field Emission Electric Propulsion (FEEP) caused by liquid metal propellant. On the basis of the com-
parison of physical property between Ga and Cs, the effects on the thrust, efficiency, specific impulse, emit-
ter tip warming, thermal evaporation, oxidation and pollution were listed to indicate the pros and cons of Ga. By
developing the principle prototype of Ga—FEEP, liquid metal Ga was successfully filled and wetted under air con-
dition. Quasi—linear field emission was observed in ignition experiments. The results indicate that Ga is a good
propellant substitution of FEEP.
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Fig. 1 Field emission electric propulsion

(V.: Emitter power supply, V.: Accelerator power supply;
V.: Neutralizer power supply)
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Table 2 Physical parameters of liquid metal

Cesium Indium Gallium
Mass number/amu 132.9 114.8 69.7
Density/(g-cm™) 1.9 7.31 591
Melting point/°C 28.4 156.6 29.8
1st ionisation energy/eV 3.89 5.78 5.99
Surface tension /Nm™' 7x107 5.6x10"  7.3x10"
Viscosity /(N+s-m™) 6.86x10*  1.89x107° 1.94x10°
Thermal cond. /(W+ecm™-C™")  0.1841 / 0.35~0.6

Elec. Resistivity/Qem 36.6x10°  33.1x10° 25.8x10°
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Fig. 2 Curves of Vapor pressure with temperature
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Fig. 3 Temperature increase with different distances and
current at slit tip
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I': Mass flux (kg/(m*+s))

k: Boltzmann’ s constant
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Fig. 4 Evaporation flux of cesium and gallium
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Fig. 6 FEEP thruster assemblies
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Fig. 7 Wetting liquid gallium on slit
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