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Table 1 Calculated structural parameters together with the experimental data of RAgSh, alloys

Compounds Method a (R) ¢ (R c/a V (A%
LaAgSh, Experiment"*] 4. 389 80 10. 842 0 2.469 8 208. 929
LDA 4.341 01 10. 456 8 2.408 8 197.052

GGA 4.442 39 10. 875 3 2.448 1 214. 622

CeAgSh, Experiment"*] 4.364 10 10. 668 5 2. 444 6 203.186
LDA 4.312 86 10.156 7 2.354 9 188. 922

GGA 4.415 48 11.346 5 2.569 7 221. 217

PrAgSb, Experiment*] 4,347 90 10. 668 5 2.453 7 201. 680
LDA 4.299 03 10.453 2 2.4315 193.192

GGA 4.338 70 11.003 4 2.536 1 207.131
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Continued table 1

Compounds Method a (R ¢ (R c/a vV (A%
NdAgSb, Experiment"*] 4.333 90 10.631 0 2.452 9 199. 679
LDA 4.323 52 10.513 6 2.4317 196. 529

GGA 1.491 78 11.008 1 2.450 7 222.100

SmAgSb, Experiment"®! 4. 312 60 10.548 0 2.445 8 196. 177
LDA 4.359 26 10.028 0 2.300 4 190. 564

GGA 1.509 72 10.417 1 2.309 9 211. 858

GdAgSb, Experiment-®! 4.295 00 10.511 4 2.447 3 193. 904
LDA 4,265 99 10.005 2 2.345 3 182. 081

GGA 1.342 78 10.542 1 2.427 5 198. 821

TbAgSh, Experiment-*! 4.277 40 10.477 0 2.449 3 191. 689
LDA 4.169 05 10.082 1 2.418 3 175. 237

GGA 1.338 24 9.6978 9 2.235 4 182.517

DyAgSb, Experiment* 4. 265 60 10.454 5 2.450 8 190. 223
LDA 4.190 53 9.8138 8 2.341 9 172. 337

GGA 4.304 92 10.364 8 2.407 6 192. 084

HoAgSb, Experiment"®! 4.267 00 10. 420 2 2.442 0 189. 724
LDA 4.177 68 10. 206 7 2.443 1 178.138

GGA 4.307 50 10.382 6 2.410 3 192. 645

ErAgSbh, Experiment-®! 4.252 80 10.428 8 2.452 2 188. 618
LDA 4.190 82 9.9292 9 2.369 3 174. 388

GGA 4.320 91 10.397 6 2.406 3 194.126

Hiae VB RRX LN E o2 J7 10 B9 BE AL R FR
Note:a ,c and V represent the length along the x .z direction and crystal volume,respectively
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Table 2 Cohesive energy of RAgSb, alloys
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Table 3 Elastic constants and Cauchy pressure of RAgSb, alloys
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Fig. 6 Themodynamic properties: Enthalpy H ,Gibbs energy G,entropy S and heat capacity C, of RAgSh, alloys
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First-principles Study of RAgSb, Inter-metallic Compounds

WU Xiaowei, YANG Tonghan,CHEN Peiqi,BI Yifei, WU Weining, HE Wei

(Guangxi Key Laboratory of Processing for Non-ferrous Metallic and Featured Materials, School of Resources, Environment and

Materials, Guangxi University, Nanning . Guangxi, 530004, China)

Abstract: The partial physical properties of RAgSb, (R=La—Sm, Gd—Er) alloys was studied from the per-
spective of theoretical calculations to provide a theoretical basis for explaining the unusual physical properties
of these compounds. First-principles calculation methods were used to study the structure, mechanical prop-
erties, phonons, and thermodynamic properties of RAgSbh, compounds. According to the fitting results of
Birch-Murnagha equation, it is found that except CeAgSb, and GdAgSbh, , RAgSh, shows that the energy of
anti-ferromagnetic state is lower than that of ferromagnetic state. The calculated values of the cohesive ener-
gy of these compounds are all negative, indicating that they have stable structures. The calculated results of
elastic modulus suggest that these compounds have stable mechanical properties. According to Poisson’s ratio
and B/G value, it can be verified that the GdAgSb, and TbhAgSb, alloys perform toughness,while the remai-
ning alloys are brittle. The phonon spectrum calculation results show that these alloys have stable thermody-
namic properties, and their heat capacity Cy increases with temperature and increases sharply at low temper-
atures and is proportional to T°, and slowly increases at higher temperatures and tends to Dulong-Petit lim-
it. The heat capacity at high temperature is close to 47.5 cal » cell ' « K ',

Key words: first-principles calculations, RAgSb, compounds, mechanical properties, phonon, thermodynamic

properties
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