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Abstract

Based on first-principles calculation, it is discussed for the chemical potential regions of oxygen of
PbTiO3 system under the thermodynamics equilibrium conditions, the magnetism of (Pb1_,Sry)TiO3
and the effect of oxygen vacancy on the magnetism of (Pb1_xSryx)TiO3. Results displays that in-
creasing Sr, (Pb1xSry)TiO3 appears the weak ferromagnetism (and when x = 0.5, the maximum
magnetic moment is less than 0.04ug/unitcell). If there is a oxygen vacancy in (Pb1_xSrx)TiO3 sys-
tem, it takes on the ferromagnetism and magnetic moment is 0.4864, /vacancy, which is agree-

ment with the magnetic moment 0.488y, /vacancy of pure PbTiO3 system with oxygen vacancy.
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LM T RN B R e . BRRATE . RS AR I PR B i A B AN BL T2 B
RVE[1]-[3] 1R F 7=k Mt AR B 1 1) 22 A BB AR i FLAS & (maginetoelectricity coupling) . KA
A REAT AT il Bkt g, B A2 B R REAE F T S8 1 (R 150 2% (LU sy 1) Th R AL %
M ZAICNLTOE) [4]-[6]. R Bi HEASET E (L BiFeO, 55)JE/n T 2 IE[7], (HRAIXIHELA
AR ERN S, AT 7T SEPRR 5], N 73RS SEHT 2 8A0kE, IR Z 7N
BTG « FUAT AR SRR T, 18 FM R 50 B A Bt i 48, tin Fe, Co,
Ni &5, B U R R I Ak AR B — e Bk i [8]. Palkar and Malik &3, F Fe #AX PbTiO; 1
Ti, AJLMEM R EAG BB A 9], SAMIAIEBOR I 2 9 B IEH D1, o anfE S8 85 SR 2k s k(L
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Table 1. Calculated formation energy of PbTiOs, TiO, and PbO, as well as experimental value and other calculated results.

Unit of all results is eV
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Ref. [28] Ref. [29]
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PbO -9.28 -9.79 -10.36 -9.13
PbTiO; ~13.48 -13.34 -11.64
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Figure 1. Phase diagram of PbTiO;. Quadrilateral ABCD is stable chemical
potential area of PbTiO3, which point B is poor oxygen and points A and D

are rich oxygen
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Figure 2. Lattice parameters and magnetic moments of (Pb;_,Sr,)TiO5
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Figure 3. The structure of (Pb;_,Sr,)TiO5 (x = 0.125), in which yellow atom is doped Sr atom
and two black is potential oxygen vacancy
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Table 2. The formation energy of oxygen vacancies and magnetic moments for PbTiO; and (Pb;_,Sr,)TiO;
3% 2. £ PbTiO3 #1(Pb,,Sr)TiOs i #7#)h, FIE I EE E AR ENE LA -4 B (M/vacancy)

PbTiO; (Pby_Sr,)TiOs
Vo Vo Vo Vo
E (O-poor) 2463 eV 2.415eV 5.581 eV 5.62 eV
E (O-rich) 4503 eV 4.455 eV 7.621eV 7.66 eV
M 04884, [29] 0 [29] 04864, 0
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Figure 4. Density of electronic state of (Pb;_,Sry)TiO3; and that with
oxygen vacancy. (a), (b) and (c) are the density of electronic state of
(Pby_,Sry,)TiO3 when x = 0, 0.25, 0.5, respectively; (d) and (e) are that with
O(1) and O(2) vacancy, respectively. The circle area is the non-overlap
area for un-spin and down-spin density of states
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