substance: boron compounds with lanthanides
property: properties of lanthanide dodecaborides

Structure

The crystalline structure can be described in two ways
a) Metal atoms and cubooctahedrap Bnits are arranged in a cubic face-centered lattice (Fig. 1a).

b) Bo4 cages surround thmetal atons which are arranged in a cubic lattice (Fig. 1b) [72S, 75S, 76C, 77M, 81S,
77S1, 7752].

TbB1,
entropy
S 130(13) J mollk 1 86B

magnetic susceptibilities, Curie-Weiss constants, effective magnetic moments and pararnagnetic Curie
points

Xm 7770 cn¥/mol T=300K CGS-emu 730

Cm 7.4 cn® K/mol

Peff 7.70up

DyBi2

lattice parameters

(in A)

a 7.5002(6 T=300K powder 91P
7.5000(4) beginning of the zone-melted rod
7.4999(3 end of the zone-melted rod

resistivity

p 25.56uQ cm T=300K 94pP
2.678uQ cm T=42K

Temperature dependence of the electrical resistivity in Fig. 2A [98G, 99G].
magnetic properties

Néel tanperature Tn*, obtained fran magneticmeasurenents; Ty**, obtained from resistivity measurements),
paramagnetic Curie temperatu®g, effective magnetic momepts (€xp) andoest (theor)

TN® 16.5K 98G,
TN 16.44 K 99G
o 26.3K

Peif (€XP) 10.6pp

Peff (theor) 10.63 pg

TN 16.44 K 94pP
Xm 38300 cni/mol T=300K magnetic susceptibility, CGS-emu 730
Cm 12.3 cn# K/mol Curie-Weiss constant

Peff 9.90up

e - 21K



entropy

S 138(13) J moitk 1 86B

HOB]_Z

lattice parameters

(in A)

a 7.4916(10) T=300K powder 91P
7.4923(3) beginning of the zone-melted rod
7.4923(2) end of the zone-melted rod

resistivity

P 13.18uQ cm T=300K 94P
1.417pQ cm T=4.2K

Temperature dependence of resistivity in Fig. 3 [94P].
Temperature dependence of the electrical resistivity in Fig. 4 [98G, 99G].
magnetic properties

Néel temperatureT(*, obtained from magnetic measuremenrg*, obtained from resistivity measurements),
paramagnetic Curie temperatu®g, effective magnetic momepts (exp) andoess (theor)

TN 75K 98G,
TN 7.36 K 99G
©p 24.3 K

Pett (EXP) 10.5ug

Peff (theor) 10.6Qug

TN 7.36 K 94P
Xm 44370 crd/mol T=300K magnetic susceptibility, CGS-emu 730
Cm 13.8 cn? K/mol Curie-Weiss constant

Peft 10.50up

©p -11K

Temperature dependence of the molar susceptibility in Fig. 5 [94P].

entropy

S 138(13) J moilk 1 86B
ErB 12

Structure investigation (boron-rich corner of the Er-Al-B system) in [94Y].

lattice parameters

(in A)

a 7.4839(2) T=300K powder 91P
7.4841(2) beginning of the zone-melted rod
7.4837(3) end of the zone-melted rod



resistivity

p 12.40pQ cm T=300K 94pP
0.711pQ cm T=42K

Temperature dependence of the electrical resistivity in Figs.3 [94P] and 6 [98G, 99G].
magnetic properties

Néel temperature %, obtained from magnetic measuremerfg**, obtained from resistivity measurements),
paramagnetic Curie temperat@®g, effective magnetic momentgp(exp) and gy (theor)

TN 6.7K 98G,

TN** 6.65 K 99G

6 146K

Peff (€XP) 9.5

Peff (theor) 9.59p

TN 6.65 K 94P

Xm 38550 crnd/mol T=300K magnetic susceptibility, CGS-emu 730

Cm 12.8 cn? K/mol Curie-Weiss constant

Peff 10.10pug

©p -32K

entropy

S 134(13) I motlk—1 86B

Tm812

lattice parameters

(in A)

a 7.4760(2) T=300K powder 91P
7.4758(5) beginning of the zone-melted rod
7.4752(2) end of the zone-melted rod

resistivity

p 14.04pQ cm T=300K 94pP
1.589uQ cm T=42K

Temperature dependence of resistivity in Fig. 3 [94P].
Anisotropy of the temperature dependence of the electrical conductivity in Fig. 7 [98G, 99G].



magnetic properties
Néel temperatureT(*, obtained from magnetic measuremenrg*, obtained from resistivity measurements),
paramagnetic Curie temperatu®g, effective magnetic momepts (exp) andoest (theor)

TN 3.4K 98G,
TN** 3.28 K 99G
o8 144K

Peif (€XP) 7.0ug

Petf (theor) 7.5

TN 3.28 K 94P
Xm 25850 crd/mol T=300K magnetic susceptibility, CGS-emu 730
Cm 9.0 cn® K/mol Curie-Weiss constant

Peff 8.50up

entropy

S 138(13) J moilk 1 86B
YbB 1o

Valence state of ytterbium in the dodecaboride [79M2].

Temperature dependence of the thermal expansion and expansion coefficient in Fig. 8 [87W].
Temperature dependence of the magnetic susceptibility in Fig. 9 [87W].

FIR reflectivity spectrum at 7 and 300 K in Fig. 10 [87W].

For physical properties see also [88S].

entropy

S 121(13) I motlk—1 86B

magnetic susceptibilities, Curie-Weiss constants, effective magnetic moments and pararnagnetic Curie
points

Xm 6820 cn¥/mol T=300K CGS-emu 730

Cm 5.6 cn® K/mol

Peft 6.70up

& —-520K

LuB 1>

lattice parameters

(in A)

a 7.4644(2) T=300K powder 91P
7.4645(2) beginning of the zone-melted rod
7.4644(2) end of the zone-melted rod

resistivity

Jo} 11.51uQ cm T=300K 94P
0.160uQ cm T=42K

Temperature dependence of resistivity in Fig. 3 [94P].
Temperature dependence of the resistivity in Fig. 11 [988,, 99G].

Quantum oscillations and the Fermi surface of {,iB [95H].

critical temperature of superconductivity

Te 0.48 K 91F,
68M

entropy



S 113(13) I motlk—1 86B
magnetic susceptibilities

Xm 2896 cn¥/mol T=300K CGS-emu 730

On magnetic properties, see also [77B2, 79M1].

Er-Cr-B system

Study of phase equilibria and crystalline structure of the ternary compounds in the Er-Cr-B system [86C].
Er-Al-B system

Structure investigation (boron-rich corner of the Er-Al-B system) in [94Y].
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Fig. 1.

Lanthanide dodecaborides. a) Structure model; metal atoms and cubo-octahgdratsBarranged in a NaCl—

like cubic face-centered lattice. b) Structure model; metal atoms arranged in a cubic lattice, each metal atom
surrounded by a B cage [72S, 81S].




Fig. 2.

DyB1> Temperature dependence of the electrical resistivity and its deriv@jveEemperature range up to 300
K; (b) low temperature range up to 20 K [98G, 99G].
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Fig. 3.

Lanthanide dodecaborides. Electrical resistivity V§or HoByo, ErBip, TmByo, LuBq, [94P]. Error in Fig.:
Curves for ErB,andTmB;2should be interchanged.
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Fig. 4.

HoB;,. Temperature dependence of the electrical resistivity and its deri@jvieemperature range up to 300
K; (b) low temperature range up to 9 K [98G, 99G].
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Fig. 5.
HoB;,. Reciprocal magnetic susceptibility is[94P].
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Fig. 6.

ErB,o. Temperature dependence of the electrical resistivity and its deriv@jveemperature range up to 300
K; (b) low temperature range up to 8 K [98G, 99G].
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Fig. 7.

TmB;2. Anisotropy of the temperature dependence of the electrical resigayignd its derivativgb) [98G,
99G].
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Fig. 8.

YbB1,. Thermal expansion v3; insert: expansion coefficient vE[87W].
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Fig. 9.
YbB1,. Magnetic susceptibility, inverse susceptibility,(experimental and theoretical calculation) and Knight shift
vs. temperature [87W),in CGS-emu.
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Fig. 10.

LuB1,. Temperature dependence of the electrical resistivity and its derivative [95B, 98G, 99G].
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