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Table 1 Comparison of the experimental and theoretical parameters of the crystal lattice and total energy

a/(a. u.) ¢/(a. u.) a/c AE=E,—E,

Cycle AB,
a, ar Aa/ay /(%) co o Ac/eo /CUD) ay/cy ay/cy Relative error/(%) /(Ry)
2 BeB, 5.491 5.489 —0.04 5.413 5.367 —0.85 1.014 1.022 0. 820 0.0016
NaB, 5.702 5.734 0. 56 8.153 8.165 0.15 0.699 0.702 0.413 0.0003
3 MgB, 5.834 5.813 —0. 36 6.657 6.641 —0.24 0.876 0.875 —0.119 0.0001
AlB, 5.685 5.686 0.02 6.164 6.260 1.55 0.922 0.908 —1.516 0.0003
ScB, 5.945 5.933 —0. 20 6.646 6.672 0. 39 0.894 0.889 —0.590 0.0002
A TiB, 5.722 5.731 0.16 6.101 6.112 0. 20 0.938 0.937 —0.039 0.0001
VB, 5.665 5.664 —0.02 5.777 5.750 —0. 47 0.980 0.985 0.451 0.0001
CrB, 5.612 5.624 0.21 5.770 5.771 0.02 0.972 0.974 0.196 0.0013
ZrB, 5.981 6.005 0. 40 6.671 6.702 0. 46 0.896 0.896 —0.063 0.0009
5 NbB, 5.886 5.879 —0.12 6.169 6.328 2.58 0.954 0.929 —2.628 0. 0005
MoB, 5.762 5.765 0.05 6.010 6.196 3. 27 0.960 0.930 —3.112 0.0038
6 TaB, 5.835 5.866 0.53 6.125 6.279 2.51 0.952 0.934 —1.934 0.0039
SmB, 6,255 6.154 —1.61 7.595 7.461 —1.76 0.823 0.824 0.152 0.0091
GdB, 6.264 6.113 —2.41 7.438 7.259 —2.41 0.842 0.842 —0.004 0.0059
I TbB, 6.224 6.057 —2.68 7.343 7.362 0. 26 0.847 0.822 —2.934 0.0065
) DyB, 6.212 6.072 —2.25 7.266 7.315 0.67 0.854 0.830 —2.908 0.0047
sers HoB, 6.196 6.078 —1.90 7.202 7.277 1. 04 0.860 0.835 —2.915 0.0035
ErB, 6.183 6.085 —1.58 7.147 7,247 1.40 0.865 0.839 —2.943 0.0025
TmB, 6.162 6.096 —1.07 7.096 7.237 1.99 0.868 0.842 —2.998 0.0020
A NpB: 5.975 5.786 —3.16 7.506 7.497 —0.12 0.796 0.771 —3. 046 0.0111
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Table 2 Changes of Fermi energy after their volume compressed (eV)
V/V,
Cycle AB,
1. 00 0.95 0.90 0. 85 0. 80
2 BeB, 0.622 26 0.66041 0.70896 0.76383 0.81743
NaB, 0.25403 0.27885 0.31348 0.344 25 0. 38336
3 MgB, 0.51938 0.55355 0.59865 0.64048 0. 686 87
AlB, 0.74545 0.79190 0. 844 82 0.90353 0.96849
ScB, 0.63452 0.676 54 0.71463 0.75663 0. 80306
TiB, 0.79977 0.85102 0.90015 0.954 42 1.01506
! VB, 0. 87770 0.93105 0.99301 1.05913 1.13401
CrB, 0. 84803 0.90806 0. 968 20 1.03727 1.11458
ZrB, 0.81578 0.86192 0.906 81 0.956 31 1. 04125
5 NbB, 0.93441 0. 98939 1.05321 1.13691 1.21295
MoB, 1.042 30 1. 10545 1.17915 1. 25589 1. 34049
6 TaB, 1.012 30 1. 069 85 1.12345 1.22228 1.30269
SmB, 0.79021 0.84120 0.89961 0.96286 1.01970
GdB, 0.78114 0.83167 0.89191 0.94909 1.015 20
TbB, 0.76376 0. 80681 0.87327 0.93170 0. 994 86
La serirs DyB, 0.748 25 0.79094 0. 85336 0. 896 84 0.96104
HoB, 0.73011 0.773 36 0.83347 0. 87497 0.94769
ErB, 0.71601 0.756 26 0.81337 0.86271 0.927 39
TmDB, 0.695 64 0.73623 0.79343 0.84352 0.904 97
Ac serirs NpB; 1. 15530 1.22388 1. 30376 1. 386 40 147709
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Fig.1 Changes of Fermi energy after their volume compressed
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Table 3 Changes of DOS on the Fermi surface after their volume compressed
V/V,
AB, 1. 00 0. 95 0. 90 0. 85 0.8
(DO 1o (DOS)y, (DO 1o (DOS)y (DOS) 1o (DOS), (DOS) 1o (DOS) (DOS) 1o (DOS)
BeB: 0.468 28 0.17490 0.46501 0. 18180 0.45266 0. 18406 0.42839 0.15206 0.4221 0.15794
NaB. 1.00833 0.43647 0.98340 0.43871 0.946 27 0.37562 0.92099 0.37829 0.88671 0.37841
MgB, 0.71112 0.28465 0.68916 0.28423 0.66867 0.24470 0. 646 83 0.244 96 0.62415 0.24545
AlB; 0.38073 0.08351 0.36651 0.083 34 0.35224 0.07098 0.34268 0.07260 0.32605 0.07320
ScB; 0.972 80 0.13315 0.944 14 0.11537 0.91608 0.11750 0. 890 88 0.12037 0.87299 0.12300
TiB, 0.404 54 0.04077 0.38578 0.03558 0.35241 0.034 14 0.32717 0.03400 0.31129 0.03570
VB: 1. 35807 0.089 64 1.26737 0.09098 1.16802 0.07692 1.07172 0.07773 0.97559 0.07873
CrBy 2.70228 0.21228 2.48765 0.18279 2.27739 0.18291 2.10211 0.16643 1.86113 0.18240
ZrB; 0.30238 0. 04064 0.28511 0.034 38 0.26146 0.03310 0.24991 0.03350 0.24380 0.03486
NbB; 1.07463 0.15223 1.02028 0.154 64 0.95154 0.15502 0.87249 0.13157 0.80845 0.13178
MoB, 1.53720 0.21993 1.44951 0.22257 1.34297 0.18903 1. 22885 0.184 26 1.12616 0.18192
TaB, 1. 00661 0.17386 0.94518 0.17262 0.88462 0.146 64 0.81729 0.14340 0.76050 0.14249
SmB; 22.76733 0.14604 29.10134 0.24142 17.80026 0.13574 10.92683 0.08242 9.45077 0.09562
GdB; 23.87158 0.20126 23.52342 0.23616 23.49990  0.23553 20.09206 0.20994 20.82136 0.24645
ThB, 17. 54855 0.21610 18.46241 0.23680 22.67596 0.23205 16.55077 0.26623 18.47997 0.27750
DyB: 26.15966 0.13913 21.99515 0.16281 23.28703 0.13884 28.50708 0.13234 22.86991 0.26128
HoB; 52.45200 0.40176 50.91114 0.55566 43.39953 0.44110 28.88384 0.26074 43.26275 0.46277
ErB, 26.66808 0.38664 25.77824 0.38370 22.20632 0.36660 25.38617 0.36756 19.88483 0.39948
TmB; 9.79479 0.30957 11.14122 0.33385 7.87202 0.25593 7.94574 0.27885 10.44828 0.34198
NpB: 9.527 34 0.104 31 8.92146 0.11529 9.09077 0.10577 6.46747 0.10588 8.85190 0.11575
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Fig. 2 Changes of total density of state on the Fermi surface after their volume compressed
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Fig. 3 Changes of B DOS on the Fermi surface after their volume compressed
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Effects of Electronic Structures on Volume Compressed Borides
CHAI Yong-Quan',JIN Chang-Qing”,L.IU Bang-Gui”

(1. Department of Physics ,Lang Fang Normal School ,Langfang 065000,China;
2. Institute o f Physics ,Chinese Academy of Sciences,Beijing 100080,China)

Abstract: An accurate first-principle density-functional method was used to calculate the twenty bo-

rides after their volume were compressed. The electronic structures were compared to each other and

their dependence on cell volumes was made clearly. These results may be helpful to modulate physical

properties of the borides under pressure.

Key words: boride;density of state;band structure;high pressure



