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No. 1A-2  KNbO3, Potassium niobate
         (M = 180.00)

 1a Ferroelectricity in KNbO3 was first discovered by Matthias in 1949. 49Mat

   b phase IV III II I

state F F F P a) 63Kat

crystal system rhombohedral orthorhombic tetragonal cubic b) 73Hew

space group R3m − C v3
5 b) Bmm2 − C v2

14 a) Pamm − C v4
1 b) Pm3m − Oh

1 c)
c) 51Woo

Θ  d) [oC] −10 225 418(5) d) 54Shi1

Ps || [001] in phase II (along [001] of phase I),
Ps || [001] in phase III (along [110] of phase I),
Ps || [111] in phase IV (along [111] of phase I).

Tmelt = 1050  oC.

ρ = 4.62 ⋅ 103 kgm−3.
Transparent. Light yellow.

49Mat

55Rei,
58Mil

72Pha
67Kat

 2a

   b

Crystal growth:
Flux method (flux: K2CO3).
Pulling method from the K2CO3−Nb2O5 mixture.

Top-seeded solution technique.

Sol-gel method.
Thin film: see

Phase diagram of the K2CO3−Nb2O5 system: see

Crystal form: square plate.
See also Fig. 1A-2-047 in 15a.

51Woo
58Mil,
72Fuk,
74Fuk1
71Hur,
86WuE
90Naz
95Gop,
94Der
55Rei

58Mil

 3a Unit cell parameters:

phase II: a = 3.997 Å , c = 4.063 Å  at 270 °C.

phase III: a = 3.973 Å , b = 5.695 Å ≈ 2 a, c = 5.721 Å ≈ 2 a  at 22 °C.

phase IV: a = b = c = 4.016 Å ,   α = β = γ = 89.817(9)°  at −43 °C.

73Hew

   b Z = 1 in phases I, II, IV; Z = 2 in phase III.

Crystal structure: Table 1A-2-001, Table 1A-2-002, Table 1A-2-003.

67Kat,
73Hew

 4 Temperature dependence of lattice parameters: Table 1A-2-004.

 5a Dielectric constant: Figs. 1A-2-001, 1A-2-002, 1A-2-003, 1A-2-004, 1A-2-005, 1A-2-
006.
Dielectric constant obtained from hyper-Raman spectra: Fig. 1A-2-007.
See also Table 1A-2-005, Table 1A-2-006.
κ = C / (T− Θp), T > ΘII−I, where C = 2.42 ⋅ 105 K, Θp = 360(5) °C.

dΘII−I /dp = −79 KGPa−1.
56Tri

87Sam
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   b Nonlinear dielectric properties: ξ = −1.7⋅109 VC−3m5,  ζ = 2.1⋅1010 VC−5m9. 91Cro

   c Spontaneous polarization and coercive field: Fig. 1A-2-008.
Measurement using Camlibel pulse method a) shows Ps = 0.41(2) Cm−2 at RT, which is
much larger than the value 0.31 Cm−2 obtained by dielectric hysteresis loop.b)

Thin film (320 nm thick): Pr = 4.5⋅10−2 Cm−2,  Ps = 4.5⋅10−2 Cm−2,

Ec = 5.5 ⋅ 106  Vm−1 at 25 oC at 1 kHz.

a) 77Gun
b) 56Tri

90Tut

   d Pyroelectric effect: Fig. 1A-2-009; see also 81Pro

 6a Transition heat, transition entropy: Table 1A-2-007.

 7a Piezoelectricity: Table 1A-2-005, Table 1A-2-006; Fig. 1A-2-010.

 8a Elastic stiffness: Table 1A-2-005, Table 1A-2-006, Table 1A-2-008; Fig. 1A-2-011.
See also 72Pha

 9a

   b

Refractive indices: Fig. 1A-2-012, Fig. 1A-2-013; Table 1A-2-009.
See also
Refractive index dispersion on thin film: see
Refractive index of He+ ion-implanted KNbO3: see

Birefringence: Fig. 1A-2-014, Fig. 1A-2-015.
Reflectivity: Fig. 1A-2-016.
Dielectric constant in UV region: Fig. 1A-2-017.
Infrared reflectivity: Fig. 1A-2-018.
Optical absorption: Fig. 1A-2-019; see also

Electrooptic effect: Table 1A-2-010, Table 1A-2-011; Fig. 1A-2-020, Fig. 1A-2-021,
Fig. 1A-2-022.
Longitudinal half-wave voltage Vπ vs. λ  in the obliquely cut crystal; minimal Vπ  at
RT: 195(8) V for λ = 633 nm, 118(7) V for λ = 458 nm.

93Zgo
95Gop
93Flu,
90Zha

90Mat

89Ing

   e Nonlinear optical susceptibility : Fig. 1A-2-023.
d31  / d11

quartz = 35,   d32  / d11
quartz = −40,   d33  / d11

quartz = −61
at RT for λ = 1.06 µm.
Nonlinear optical properties : Fig. 1A-2-024, Fig. 1A-2-025.

74Uem

10a

   b

Raman scattering: Fig. 1A-2-026, Fig. 1A-2-027, Fig. 1A-2-028, Fig. 1A-2-029.
Optical mode frequencies: Fig. 1A-2-030, Fig. 1A-2-031.
Dielectric loss obtained from hyper-Raman scattering: see Fig. 1A-2-07 in 5a.
Raman scattering under hydrostatic pressure: Fig. 1A-2-032, Fig. 1A-2-033.

Brillouin scattering (elastic constant): see Table 1A-2-008 in 8a.

11 Electrical conductivity: Fig. 1A-2-034.
Thermoelectric force coefficient vs. T: see
Photoelectric character: see
Photorefractive properties:

X-ray photoelectron spectra: Fig. 1A-2-035, Fig. 1A-2-036; Table 1A-2-012; see also

78Han
77Rae
78Gun,
83Gun,
91Ree,
91Law
92Neu,
94Dou
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Band gap: Eg ≈ 3.3 eV; information on the electronic band structure: see 76Mic,
78Per,
90XuY,
93Res,
94Kin,
96Sin

13a

    b

NQR: Table 1A-2-013; Figs. 1A-2-037, 1A-2-038, 1A-2-039, 1A-2-040, 1A-2-041.

ESR: Table 1A-2-014.
See also 89Pos

14b Diffuse X-ray scattering related to elastic stiffness: see
Diffuse X-ray scattering in reciprocal space: see

Neutron inelastic scattering: Figs. 1A-2-042, 1A-2-043, 1A-2-044, 1A-2-045,
1A-2-046.

72Pha
68Com1,
68Com2,
70Com,
71Com

15a Domain structure: Fig. 1A-2-047, Fig. 1A-2-048.
Domain structure observed by interferometric method: see
Domain walls by high resolution electron microscopy: see

71Des
83Bur

16 Surface charge layers and electroluminescence: see
Photorefractive effect: Fig. 1A-2-049; Fig. 1A-2-050; see also
Photorefractive properties of undoped, Ta, Na, Rb, Fe doped KNbO3: see
Photorefractive electric field in Ta doped KNbO3: see

72Kat
83Gun
91Ree
91Law
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Table 1A-2-001.  KNbO3. Fractional coordinates and temperature parameters of  atoms in the unit cell
of phase II [73Hew].  βij  is defined by Eq. (c) in Introduction. Single crystal neutron refinement at
270 oC. For powder neutron profile refinement see [73Hew].

Atom x y z ∆z β11 [Å
2] β22 [Å

2] β33 [Å
2]

K 0 0 ∆(K) 0.023(10) 1.66(39) 1.66 1.18(47)
Nb ½ ½ ½+∆(Nb) 0 0.79(16) 0.79 0.24(16)
OI ½ ½ ∆(OI) 0.040(3) 0.95(24) 0.95 1.26(47)
OII ½ 0 ½+∆(OII) 0.042(3) 0.87(24) 0.79(8) 1.26(45)
OIII 0 ½ ½+∆(OII) ∆(OIII ) ≡ ∆(OII) 0.79 0.87 1.26
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Table 1A-2-002.  KNbO3. Fractional coordinates and temperature parameters of atoms in the unit cell
of phase III [73Hew].  βij  is defined by Eq. (c) in Introduction. Powder neutron profile refinement at
22 oC. For single crystal X-ray refinement see [67Kat].

Atom  x  y z x  y z ∆z, ∆y β11 [Å
2] β22 [Å

2] β33 [Å
2]

K 0 0 ∆z(K) 0 ½ ½+∆z(K) ∆z 0.0138(71) 0.52(11) 0.63(24) 0.71(36)
Nb ½ 0 ½+∆z(Nb) ½ ½ ∆z(Nb) ∆z 0 0.38(5) 0.33(11) 0.15(28)
OI 0 0 ½+ ∆z(OI) 0 ½ ∆z(OI) ∆z 0.0364(10) 0.12(7) 0.63(20) 0.80(35)
OII ½ ¼+∆y(OII) ¼+∆z(OII) ½ ¾+∆y(OII) ¾+∆z(OII) ∆z 0.0342(9) 0.69(5) 0.47(12) 0.30(21)

∆y −0.0024(9) 0.69 0.47 0.30
OIII ½ ¾−∆y(OII) ¼+∆z(OII) ½ ¾−∆y(OII) ¾+∆z(OII) 0.14(12) *)

*) β23(OII) = − β23(OIII ).
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Table 1A-2-003.  KNbO3. Fractional coordinates and temperature parameters of atoms in the unit cell
of phase IV [73Hew].  βij  is defined by Eq. (c) in Introduction. Powder neutron profile refinement at
−37 oC.

Atom x y z Isotropic Anisotropic Isotropic Anisotropic

∆z, ∆x B(κ) [Å2] β i j  [Å
2]

K ∆z(K) ∆z(K) ∆z(K) ∆z 0.0112(25) 0.0130(81) 0.49(5) 0.51
– 0.16 *)

Nb ½+∆z(Nb) ½+∆z(Nb) ½+∆z(Nb) ∆z 0 0 0.15(5) 0.15
– 0.10 *)

OI ½+∆x(OI) ½+∆x(OI) ∆z(OI) ∆x 0.0295(5) 0.0301(9) 0.34(3) 0.46
∆z 0.0308(7) 0.0333(15) – 0.15(19) *)

OII ½+∆x(OI) ∆z(OI) ½+∆x(OI)
OIII ∆z(OI) ½+∆x(OI) ½+∆x(OI)

*) i ≠ j.
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Table 1A-2-004.  KNbO3. Lattice parameters and volume of unit cell [54Shi1].  a', b' : lattice param-
eters of pseudotetragonal cell.

T [oC] a' = c'  [Å] b'  [Å] b'/a' β V  [Å 3]

25 4.0375 3.9711 1.0167 90o15' 64.73
125 4.0374 3.9797 1.0145 90o15' 64.87
185 4.0363 3.9830 1.0134 90o13' 64.89
205 4.0369 3.9839 1.0133 90o14' 64.93

a = b c c/a
220 3.9972 4.0636 1.0166 64.92
230 3.9978 4.0640 1.0166 64.95
270 3.9992 1.0647 1.0164 65.01
320 4.0023 4.0639 1.0154 65.10
375 4.0048 4.0620 1.0143 65.15
410 4.0080 4.0567 1.0122 65.18
425 4.0214 . 65.03
450 4.0225 65.09
510 4.0252 65.22
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Table 1A-2-005.  KNbO3. Electromechanical constants [74Wie]. Orthorhombic phase.

Temperature T 25 oC 215 oC

Density ρ 4.62 4.605 [·103 kg m−3]
Dielectric constants κS

11 37(2) 72(5)

κS
22 780(50) 610(40)

κS
33 24(2) –

κT
11 160(10) 1000(80)

κT
22 1000(80) 700(40)

κT
33 55(5) 125(10)

Stiffness constants cE
11 2.26(2) 2.20(3) [·1011 N m−2]

cE
22 2.70(2) 2.48(3)

cD
33 2.80(4) 2.60(4)

cE
44 0.743(5) 0.805(5)

cD
44 0.940(5) 0.925(10)

cE
55 0.250(2) 0.069(1)

cD
55 1.135(10) 0.955(10)

- cE
66

 = cD
66 0.955(10) –

cE
12 0.96(3) –

Piezoelectric constants e15 5.30(15) 7.5(4) [C m−2]
d15 21.5(5) 110(5) [·10−11 C N−1]
e24 11.7(4) 8.0(5) [C m-2]
d24 15.9(5) 10.0(5) [·10−11 C N−1]

Coupling constants k15 0.882(4) 0.965(4)
k24 0.46(1) 0.360(15)
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Table 1A-2-006.  KNbO3. Dielectric constant ijκ S , stiffness constant cE
λµ and piezoelectric constant eiλ

[93Zgo]. T = 22 °C.

κS
11

34(2) cE
44

0.743(8) [·1011 Nm−2]
κS

22 780(22) cE
55 0.25 [·1011 Nm−2]

κS
33 24(2) cE

66 0.955(10) [·1011 Nm−2]
cE

11 2.26(3) [·1011 Nm−2] e31 2.46(20) [Cm−2]

cE
12 0.96(5) [·1011 Nm−2] e32 −1.1(7) [Cm−2]

cE
13 0.68(7) [·1011 Nm−2] e33 4.4(3) [Cm−2]

cE
22 2.70(3) [·1011 Nm−2] e15 5.16(12) [Cm−2]

cE
23 1.01(3) [·1011 Nm−2] e25 11.7(44) [Cm−2]

cE
33 1.86(5) [·1011 Nm−2]
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Table 1A-2-007.  KNbO3. Transition heats and transition entropies [54Shi2].

Transition ∆Qm  [J mol−1] ∆Sm  [J K−1 mol−1]

IV → III 134 0.50
III → II 355 0.71
II → I 794 1.17
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Table 1A-2-008.  KNbO3. Elastic stiffness constant at RT measured by Brillouin scattering [81Cam].

c11 c22 c12 c66 Ref.

[·1011 N m−2]

2.26 2.70 0.96 0.95 74Wie
1.43 4.02 0.85 0.94 81Cam
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Table 1A-2-009.  KNbO3. n vs. λ at RT [74Uem].

λ [nm] na nb nc

488.0 2.3526 2.4190 2.2275
514.5 2.3329 2.3941 2.2116
532.1 2.3224 2.3807 2.2029
632.8 2.2799 2.3291 2.1685
1064.2 2.2200 2.2574 2.1196
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Table 1A-2-010.  KNbO3. Vπ, riλ, ρiλ [74Gun]. λ = 633 nm. Additional data sources: r T
42

 < 0 is from

[89Ing] and values of r S
33, r

S
13, r

S
23 and r S

51 are from [76Gun].

iλ VT
π VS

π r T
iλ r S

iλ ρT
iλ ρS

iλ
[kV] [kV] [·10-12 m V−1] [·10-12 m V−1] [m2 C−1] [m2 C−1]

33 − −   +64(5)   25(8) +13(2) −
13 − −   +28(2)   10(2) +5.8(90) −
23 − − ≈  +1.3(5)     2(1) +0.3(2) −
42 0.15(2) 0.21(3) −380(50) 270(40)   4.3(8)   4.0(8)
51 0.55(7) −   105(13)   23(3)   7.4(15) −
a = 33−(n2/n3)

3 23 0.93(5) 2.1(3)   +65(4)   30(4) 13(2) 15(3)
b = 33−(n1/n3)

3 13 2.1(1) 4.2(5)   +30(2)   15(2)   6.2(1)   7.3(15)
c = 13−(n2/n1)

3 23 2.1(1) 4.3(7)   +26(2)   12(2)   5.6(9)   5.9(14)

(n1/n3)
3 = 1.163,  (n2/n3)

3 = 1.239,  (n2/n1)
3 = 1.066.
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Table 1A-2-011.  KNbO3. Elastooptic constant pE
λµ and electrooptic constant r S

iλ [93Zgo].  T = 22 °C.

λ = 633 nm.

pE
11

−0.20(4) pE
33

0.82(4)

pE
12 0.11(3) pE

44 0.57(15)

pE
13 0.55(5) pE

55 0.45(10)

pE
21 −0.13(3) r S

13 21(2) [·10−12 mV−1]
pE

22 0.23(3) r S
23 7.1(7) [·10−12 mV−1]

pE
23 0.16(2) r S

33 35(2) [·10−12 mV−1]
pE

31 0.64(11) r S
42 360(30) [·10−12 mV−1]

pE
32 0.15(3) r S

51 27.8(30) [·10−12 mV−1]
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Table 1A-2-012.  KNbO3. X-ray photoelectron spectroscopic determination of core level binding
energies relative to the O 1s level taken at 531.0 eV [78Per].

Level Binding energy [eV] Level Binding energy [eV]

O 1s 531.00 Nb 4p1/2 38.0(1)
Nb 3d3/2 210.9(1) Nb 4p3/2 36.3(1)
Nb 3d5/2 208.1(1) K 3s 33.4(1)
K 2p1/2 295.6(1) O 2s 22.8(1)
K 2p3/2 297.8(1) K 3p1/2,  K 3p3/2 17.3(1)
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Table 1A-2-013.  KNbO3. NQR spectrum [54Cot]. The measured frequency ratios intersect the calcu-
lated ratios in a straight line at constant η = 0.806(2). η: asymmetry parameter.

Crystal structure f  [MHz] Measured ratio Calculated ratio Identificatione2qQ/h [MHz]

η = 0.806
Orthorhombic 3.648 (9/2, 7/2) 23.12(5)
(20oC) 1.204 1.204

3.030 (3/2, 1/2)
1.196 1.196

2.527 (7/2, 5/2)
1.214 1.213

2.085 (5/2, 3/2)

η = 0.0
Rhombohedral 2.674 (9/2, 7/2) 16.0(1)
(−196oC) 1.335 1.333

2.004 (7/2, 5/2)
1.503 1.500

1.335 (5/2, 3/2)
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Table 1A-2-014.  KNbO3:Fe3+. Spin Hamiltonian parameters. A: Fe3+ ion at a Nb5+ site surrounded by
6 oxygens at T = 300 K; B: charge compensated center at T = 300 K [76Sie, 75Sie].

A B

b20 ± 5338(2) MHz ± 22(2)GHz
b40 ±   170(2) MHz ±   4(1) GHz
b22 ±   879(8) MHz ±   4.0(1) GHz
b42 ±     69(27) MHz
b44 ±   730(28) MHz
g          2.0053
D ± 5338(2) MHz
E ±   293(3) MHz
a = 2/5 b44 ±   292(12) MHz
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Fig. 1A-2-001.  KNbO3. κ vs. T [54Shi2].
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Fig. 1A-2-002.  KNbO3. κa, κb, κc  vs. T [74Fuk2]. f = 1 kHz.
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Fig. 1A-2-003.  KNbO3 (ceramics). κ vs. T [90Naz].
f = 1 kHz. The sample was prepared with sol-gel method.
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Fig. 1A-2-004.  KNbO3. κ −1 vs. T [56Tri].
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Fig. 1A-2-005.  KNbO3 (ceramics). κ, tanδ vs. f  [78Tur].
T = 25 oC.
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Fig. 1A-2-006.  KNbO3 (ceramics). ΘII−I, ΘIII −II, ΘIV−III , κ ||
c,

κ||, κ⊥  vs. p [78Tur]. κ||
c: κ  at ΘII−I at 16 kHz. κ ||, κ⊥: κ at

RT at 1 kHz measured parallel and perpendicular to
direction of hot-pressing. p: hot-pressing pressure.
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Fig. 1A-2-007.  KNbO3. κ " vs. ν [86Vog]. Parameter: T.
Obtained from the hyper-Raman spectra. Solid lines are the
single-oscillator fits.
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Fig. 1A-2-008.  KNbO3. Ps, Ec vs. T [56Tri].
Measurements were made by applying an electric field
parallel to the pseudocubic [100] direction.
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Fig. 1A-2-009.  KNbO3. p3 vs. T [77Gun]. p3: pyroelectric
coefficient along [001] axis (the pseudocubic <110>
direction). Relative errors were 20%. Single domain
crystals were used.
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Fig. 1A-2-010.  KNbO3 (ceramics). kp,  fR·2r vs. T [59Ege].
kp: planar electromechanical coupling factor. fR·2r :  radial
frequency constant.
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Fig. 1A-2-011.  KNbO3. cλµ vs. T [74Wie].
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Fig. 1A-2-012.  KNbO3. n  vs. T [70Wie]. nα, nβ, nγ :
principal refractive indices.
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Fig. 1A-2-013.  KNbO3. (n
2 − 1)−1  vs. λ −2  [70Wie]. Curve

1: (nα
2 − 1)−1, curve 2: (nβ

2 − 1)−1, curve 3: (nγ
2 − 1)−1.
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Fig. 1A-2-014.  KNbO3 . ∆n  vs. T  [70Wie]. ∆nγα = nγ − nα,
∆nβα = nβ − nα.
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Fig. 1A-2-015.  KNbO3 . ∆n 
 vs. T  [84Kle]. λ = 589.3 nm.
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Fig. 1A-2-016.  KNbO3 . R 
 vs. ν  at RT [76Boz1].

R : reflectivity, ν :  infrared radiation frequency.
Polarization of the radiation is along x in (a), y in (b) and z
in (c). Open circles represent accurate data points. Full
circles represent data with uncertain normalization errors.
Continuous curve is derived from reflectivity analysis.
Broken curve is derived from Raman data.
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Fig. 1A-2-017.  KNbO3 . κ ' , κ " 
 vs. hν  [84Mam]. T =

300 K. hν :  photon energy. κ ' and κ " were estimated from
the reflectivity data using Kramers-Kronig relation.
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Fig. 1A-2-018.  KNbO3 . R
  

 vs. ν  [84Fon]. R: infrared reflectivity. Polarization of the
radiation was chosen so that B2 modes in phase III (orthorhombic phase, T = 300 K),
E modes in phase II (tetragonal phase, T = 585 K) and F1u modes in phase I (cubic
phase, T = 730 and 1180 K) are observed, respectively.
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Fig. 1A-2-019.  KNbO3 (Fe doped). α 
 vs. hν [83Gun].

T = 300 K. α :optical absorption coefficient.
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Fig. 1A-2-020.  KNbO3 . Vπ , r51
T

 vs. T [74Gun]. Vπ : half-

wave voltage (λ = 633 nm).
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Fig. 1A-2-021.  KNbO3 . Vπ , ra
T

 vs. T [74Gun]. Vπ: half-

wave voltage, ra
T = r33

T
 −−−− (n2/n3)

3
r23

T (λ = 633 nm).
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Fig. 1A-2-022.  KNbO3 . Vπ , r42
T

 vs. T [74Gun]. Vπ : half-

wave voltage (λ = 633 nm).



No. 1A-2  KNbO3, Potassium niobate

Landol t -Börnste in
New Series III/36A1

40

Fig. 1A-2-023.  KNbO3 . d33  vs. T [74Uem]. d33: relative
nonlinear optical susceptibility.



Back to Main Index 1A Simple perovskite-type oxides

Landol t -Börnste in
New Series III/36A1

41

Fig. 1A-2-024.  KNbO3 . λφ   vs. T [83Bau]. λφ: SHG phase-
matching wavelength for d32.
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Fig. 1A-2-025.  KNbO3, BaTiO3, PbTiO3. ln(I2ω  [arb.
units])  vs. 1/T [81Lib]. I2ω : optical second harmonic
intensity. λ = 1.064 µm.
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Fig. 1A-2-026.  KNbO3 . ν  vs. phonon propagation
direction at RT [76Boz1]. ν :  frequency of phonon modes
obtained by Raman scattering. Curves are only schematic.
Bold lines refer to the modes with strong infrared strength.
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Fig. 1A-2-027.  KNbO3 . Raman spectra for various
scattering geometries at RT [76Qui]. Anomalous broad

lines are seen in X ZZ X( )  and X(ZZ)Y. Peak frequencies

are indicated in the unit of cm−1. See also [76Boz1].
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Fig. 1A-2-028.  KNbO3. I  vs. ∆ν [76Per]. I: Raman scattering intensity, ∆ν :  Raman
frequency shift. Parameter: T. The lowest E(TO1) branch is the temperature dependent
ferroelectric mode while E(TO2), E(TO3) and E(TO4) are about 200, 280...290 and
530...550 cm−1, respectively.
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Fig. 1A-2-029.  KNbO3. Polariton dispersion curves at RT
[75Fuk]. ∆ν :  A1 polariton frequency, 1/λ: wave number of
the polariton. Circles and solid curves are experimental and
calculated curves, respectively. Horizontal broken lines
indicate TO modes. Parameter: scattering angle. See also
[76Cla].
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Fig. 1A-2-030.  KNbO3. ν0  vs. T [84Fon]. ν0: optical mode frequencies obtained from
various experiments. (a) below 300 cm−1. (b) above 300 cm−1. Transverse (TO) and
longitudinal (LO) modes and symmetries are indicated in the figure. Full circles: data
from infrared spectroscopy [84Fon], full triangles: data from Raman and infrared
spectroscopy [76Boz1, 76Boz2], full squares: data from Raman spectra [82Kug, 81Qui,
81Fon], plus signs: data from neutron scattering experiments [79Fon]. R, O, T and C
mean rhombohedral, orthorhombic, tetragonal and cubic phase, respectively.
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Fig. 1A-2-031.  KNbO3.ω 0
2 /γ vs. T [86Vog]. ω 0: mode

frequency. γ :  damping constant. Obtained from the fitting
of hyper-Raman spectrum to a damped harmonic oscillator
formula.



Back to Main Index 1A Simple perovskite-type oxides

Landol t -Börnste in
New Series III/36A1

49

Fig. 1A-2-032.  KNbO3. ν  vs. p [95She]. ν :  Raman shift. T = RT. (a) ν  < 9⋅1012 Hz, (b) ν  > 9⋅1012 Hz.
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,

Fig. 1A-2-033.  KNbO3. ν  vs. p [95Gou]. ν :  Raman shift. T = RT. (a) ν  < 3⋅1013 Hz, (b) ν  > 3⋅1013 Hz. The
vertical dashed lines indicate the proposed phase transition pressures. Large open circles at 0 GPa are data from
[76Boz1]. Full symbols: increasing pressure runs, open symbols: decreasing pressure runs. Small closed circless in
(a): not assigned. Small closed and open circles in (b): B2(LO3). See [95Gou].
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Fig. 1A-2-034.  KNbO3. σ vs. 1/T [62Gur].
σ : conductivity measured by two terminal methods with
silver electrodes; applied field strength E = 1 MVm−1 for
single crystal of 100 µm thickness.
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Fig. 1A-2-035.  KNbO3. X-ray photoelectron spectra for
electron binding energies E below the valence band edge
[78Per]. Incident X-ray: AlKα, resolution: 0.55 eV.
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Fig. 1A-2-036.  KNbO3. X-ray photoelectron spectra for
the valence band at RT [94Win]. Parameter: hν ; photon
energy of incident X-ray, monochromatized AlKα.
E: binding energy below the valence band edge.
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Fig. 1A-2-037.  KNbO3. e
2qQ/h of 93Nb vs. T in phase II

[61Hew].
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Fig. 1A-2-038.  KNbO3. e
2qQ/h of 93Nb vs. T in phase III

[61Hew].
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Fig. 1A-2-039.  KNbO3. e
2qQ/h of 93Nb vs. T in phase IV

[61Hew].
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Fig. 1A-2-040.  KNbO3. η  vs. T [61Hew]. η: asymmetry
parameter.
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Fig. 1A-2-041.  KNbO3. 1/T1 vs. T [72Bon]. T1: 
93Nb spin-

lattice relaxation time. ν = 20 MHz. A temperature
hysteresis was observed near ΘIV−III .
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Fig. 1A-2-042.  KNbO3. ν  vs. ζ [89Cur]. ν :  phonon
frequency, ζ :  reduced wave vector coordinate.  Diamonds:
Raman scattering data. T = RT.
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Fig. 1A-2-043.  KNbO3. ν  vs. ζ [71Nun]. ν :  phonon
frequency, ζ :  reduced wave vector coordinate. T = 460 oC.
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Fig. 1A-2-044.  KNbO3. Neutron intensity map [89Cur].
Constant-energy scans. ζ : reduced wave vector coordinate.
T = RT.
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Fig. 1A-2-045.  KNbO3. I  vs. ν [89Cur]. I: neutron
scattering intensity at (1−ζ, 3, 1−ζ). Parameter: ζ. T = RT.
Open triangles: data points replotted from Fig. 1A-2-044,
full circles: data points derived from constant-Q
measurements.
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Fig. 1A-2-046.  KNbO3. T/I vs. T [71Num]. I: neutron
scattering intensity of quasi-elastic peak integrated over ν
at (1, 0.9, 0) in reciprocal lattice space. Broken line:
temperature dependence extrapolated to q = 0.
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Fig. 1A-2-047.  KNbO3. Schematic diagram of the shape of
as-grown crystal and domain structure [88Che].
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Fig. 1A-2-048.  KNbO3. Schematic diagram of domain structure [88Che]. (a) teteragonal phase,  (b) orthorhombic
phase.
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Fig. 1A-2-049.  KNbO3, KNbO3:Fe (non reduced and reduced). η, ∆n  vs. I   [78Gun]. η: saturation diffraction
efficiency of the hologram for 1 mm thickness, ∆n: refractive index change, I: Ar laser intensity for λ = 488 nm.
Two beam mixing, beam angle 2θ  = 13°. Diffraction efficiency was measured by a 1 mW He-Ne laser.



Back to Main Index 1A Simple perovskite-type oxides

Landol t -Börnste in
New Series III/36A1

67

Fig. 1A-2-050.  KNbO3 . Dark decay of the refractive
index change ∆n 

 vs. t  [90Mat]. Holographic grating was
written with Ar-ion laser; λ = 514.5 nm, spacing of the
interference fringes was 2.5 µm. After the light was
switched off, the crystal was kept for a certain time interval
t in absolute dark. Then the diffraction efficiency was
measured with He-Ne laser, λ = 632.8 nm.
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