Do

@

Y] = o A 1 o I'4 I's a 9
UINFANA WULIAY : ﬂ']'iﬂﬂ‘bﬂﬁiJ‘U@]ﬂ']'iﬂﬂ‘ﬁquﬂlf’)\i’c’f']'i!fWﬂﬁii’)ﬁllﬂﬂﬂ'm‘b'uﬂﬂwcl@]
AzusaauTae s mE adns uFiia (FIRST-PRINCIPLES STUDY OF PRESSURE
DEPENDENT ELASTIC PROPERTIES IN SELECTED PEROVSKITE MATERIALS)

P 4 a a Ao 4 Y
@1%13ﬂﬂlﬁﬂ‘ﬂ1 s ANEANIITY AT.YND auﬂmmﬂ, 108 ¥iuN.

a a 4 Y] dy YA = A = 1 4
ludneniinusaiuil laimsAnuguantannuganguuesaislsznouoon laa
J Jd 14 a 1
puumes s iWalniurewiia 18un BeTio, MgTiO, CaTiO, SrTiO, BaTiO, PbTiO, PbZrO,
ax o ard a a a A aaa 1 ] d'
uas PbeO3 IﬂU'J‘ﬁﬂTu'Jﬂ!LL‘]J‘]JW\IiﬁWﬁuCHLWﬁ CGERRIGA] 'E)u'ﬁi’t’]) Iﬂﬂ‘W'U'J']ﬂ']ﬂ\Tﬂﬂ')'lll
A 1 Ao 9/2’.1 9 o o Aa = o @
ﬂﬂﬂquﬂﬂ’lu?mvlﬂuuﬁ@ﬂﬂﬁ’fN‘W@ﬂ’)ﬁﬂUNﬁﬂWﬂﬂTﬁﬂ?ujmuﬁgﬂ'lﬁﬂﬂﬁ@ilﬂﬂclu@@ﬁ qaImsy
v
Y o 1 wa ] <
PbTIO, 1z PbzrO, U ladAnvIHaveIAuALADn U aUTANIINEAGUIAZAIIWIE NT B

Y} ) ' = a v A A ' 3 a A
mEJSl,Glm’Jzﬂ’ﬂmmsluﬂf’N 093940 i]ﬂ?.iﬂ1ﬁma WL]J’J']ﬂ']ﬂQ‘Wﬂ'J']Nﬂﬂﬂquuagﬂgquﬁjlﬁﬂquﬂq

v
a

g v A | @ 1 @ 1 1 A =) 1
MivyuaaNuauno vz ugluuumsulsduasalugieainan Tasmasnanugargu
9 A 49! 1 < A ~ A 1 =\ = [
¢, Imniuedsair luvazimasianuiangu c, uag ¢, Insdsuntasiuaiy

o v v 2 Y oy = A A A '
auaoud1ies yenvniiudrde ladnyinaveslessuniniiaeninainnudangu lag
nunmasianudangu ¢, wlimgegaioviiaued looouninidwmis A uag B Hvuia
Y A [ 1 d' A ] g’/ Yo a A d' o [} 1 d‘
Indifganu masnanudangu C, vuldsuensnann lessuniniidmiia B uazainad
anudangu C, lasudninaninlosouninidiuniia A s1eaziBoauazinanavoInts

= U A 1 [ 1 a 9 a a a o’dy
L‘]JﬁfJ‘L!LﬁJﬁQﬂTﬂ’NiJﬂﬂﬁquﬂﬂqﬂﬂﬂuﬂﬁﬂllﬁaz%uﬂqﬂ@‘ﬂ’f)ﬂﬂi”lﬂsl,u?ﬂmuwu‘ﬁu

a ara J A A o o=
ﬁ"l"lﬂ')‘]ﬂ“l/\lﬁﬂﬁ AYUOBOUNANT

= = A A I
ﬂﬂ’lﬁﬁﬂﬂ’] 2556 a’]fliJ’f]‘]f’f]f]’ﬁ]’l'iEJﬂlﬁﬂ‘H’]




NARASAK PANDECH : FIRST-PRINCIPLES STUDY OF PRESSURE
DEPENDENT ELASTIC PROPERTIES IN SELECTED PEROVSKITE
MATERIALS. THESIS ADVISOR : PROF. SUKIT LIMPIJUMNONG,

Ph.D. 108 PP.

ELASTIC PROPERTIES/PEROVSKITE/FIRST PRINCIPLES

In this thesis, the elastic properties of selected perovskite oxides materials, i.e.,
BeTiO3, MgTiO3, CaTiOs, SrTiOs, BaTiOs, PbTiOs, PbZrOs; and PbHfOs3; were
studied using first principles (or ab initio) methods. Our calculated elastic properties
are in reasonable agreement with the available theoretical and experimental results.
For PbTiO3; and PbZrOgs, the pressure dependencies of their elastic properties and
sound velocities were studied in the pressure range of 0 — 40 GPa. All elastic
constants and sound velocities increase with the pressure in this range with an almost
perfect linear trend. Cj; elastic constant rapidly increases with the pressure while C;,
and Cy4 are found to be less sensitive to the pressure. The effects of cation species on
the elastic properties were also investigated. The maximum Cy; elastic constant is
found when the atomic size of the cations at the A-site and B-site are comparable. C;,
elastic constant is sensitive to B-site cations while Cy4 elastic constant is sensitive to

A-site cations. Details and reasons for such dependencies were discussed.
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