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Abstract: As a well-known cathode material, rare earth hexaboride ( RB,) has been studied experimentally and theoreti-
cally for decades. In RB,, metal atoms are embedded in a network of boron cages connected by B—B covalent bonds. This
unique boron cage, the special 4f orbital and boron-deficient properties of rare earth elements make RB exhibit many excel-
lent properties, such as low work function, high electrical conductivity, high emission current density, high hardness, high
Young’s modulus, high melting point, high chemical stability and strong resistance to heat radiation. RB, materials are widely
used in radar, aerospace, consumer electronics, instrumentation, nuclear power and other fields. Based on the structure and
properties of RBg, this review describes the progress of its experimental preparation methods and theoretical density
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functional (DFT) research, summarizes its application in various fields, and finally gives our prospects.
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Fig. 1~ The crystal structure of RBG[”] , where R represents rare

earth elements, and B indicates boron element
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Table 1 Physical properties of a series of rare earth hexaborides' "

RB, Lattice c;onstant Density Melting point Resistivity Work function Emission constant
/A /(g - em™) /C /(&) - em) /eV /(A-em™ - K?)

LaBg 4.145 4.72 2210 17.4 2.68 29

CeBg 4.137 4.80 2190 60.5 2.59 3.6

SmBg 4.134 5.08 2580 388 4.40 —

PrBg 4.129 4.53 — 31.7 3.46 300

NdB 4.126 4.94 2540 28.0 3.97 420

GdBy 4.130 5.27 2510 51.5 2.05 0.84

EuBg 4.184 4.95 2600 85 4.90 —

DyB¢ 4.098 — — — 3.53 25.1

YbBg 4.140 5.57 2370 36.5 3.13 2.5

YBg 4.100 3.76 2300 40.4 2.22 —

LuBg 4.110 — — — 3.00 0.36
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('solid lines) and minority spin (dotted lines) from GGA+U method (b) [40]
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