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Abstract

Potassium lithium tantalate niobate K; yLiyTa; (NbyO3 (KLTN) single crystal is
promising electro-optic (EO) material for voltage-controlled photorefractive (PR)
applications. KLTN crystal near the Curie temperature seems very promising to be a
material for electroholography applications because of its photorefractive sensitivity,
higher diffraction efficiency and faster photorefractive response time.

The most important premise to application of devices is correct and perfect material
performance expression. Most of carrier mobility research is indirect photorefractive
method that measure parameter related to mobility using complex experience, and not a
direct study method. So, main content of this thesis is that set up an experimental system
for carrier mobility measurement, and research the connection between mobility property
of KLTN and adulteration, experimental conditions.

In this thesis, we study carrier mobility of KLTN and doped KLTN crystal using
Time-of-Flight method. In our work, we will choose laser wavelength, pulse width, and
frequency based on sample’s absorption character, test mobility performance of a series
sample under different experimental condition. According to theory model, analysis data
and get a number of transport properties such as the sign of the majority carrier, and the
drift mobility (n).

Finally, the result illustrate that TOF method can be used to measure carrier
transport of photorefractive single crystal. The correct and credible outcome can be
obtained only if experimental condition had been strictly select. Changing the
experimental conditions, we can explorer other crystal’s carrier mobility by our
experimental system. This method has a wonderful suitability. From the result, KLTN
crystal has large carrier mobility, and adulteration and quantity of adulteration both can

exert an enormous influence on crystal transport property.

Keywords: Potassium Lithium Tantalate Niobate Crystal, Photocarrier Mobility, Time-
of-Flight Method
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5 YRR P S SEAT R, (RIS 52 1 AT WL B g ) R 1 1 R REAE L R R
AREVIRAERE Lo XU % P R R P s R AL

FEREATDLBERT . 4w P SE R A df b iy (b i b &Ry , iy
FEI R, I 6 3y R S s A A . R T R B
REFI, WA ArdF/=Am 1. Wy WA, AcfE I E AR g g
[ BAK AR HED JF DA BE B S o HE R i, A REM R AL o BRI KL 1
S SR B T UTARAESE i BT i, RS8O o B IR AL R AT TR
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Fig. 2-1 Transmission of 30nm Au clectrode
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Fig. 2-2 Handled experimental sample
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AT e EAFXT KLTN i P RE & 1K) P REREAT X0 LE 20 87, AW Bl 4T
SRR AR R SE Y, eI ARR . B 8 RRSHE B8 T3 2-1 e
2% 2-1 SERFE S IR EEALE B

Table 2-1 Experimental sample’s basical information

9T FE i 42 F5 fn R4 4y JESF(Ixwxh)
1# 4l KLTN K o95Lig 05Tag saNbg 3603 4.66mm=4 4mmx=0.321mm
Fe0.03wt% % 44 Feo o3wi:
2# . ' 6.8mm>5.4mm=0.461 mm
KLTN Ko.95Li0.0sTao 60Nbo 4003
Fe0.15wi%% 4% Fe(.15,4:
3# . 5.790mm>2.567mmx=0.304mm
KLTN Ko.05Lip.05Ta0.60Nbo 4003
Cu0.25mol% 5 24 Cug 25mol:
4# . - 6.266mm>4.075mmx=0.182mm
KLTN Ko 05Lig o5Tag s0Nbg 4103

2.3 1 An AR R 1 i

TOF 550 BERFE i AR WUR DG I B AL B % R AL WO, X FE A RE AR IE DG 1
REREMITEAN, DR I0RE Y 106 AR B 7 A Rl B [ 77 %, fRIEHL T
TR T, FE SRR OGS IR RO R, AT b Ot
AN A D T PR R BOR O BAS, A n AR A RE W A RO, AR
T I A A A B A, XL, ORGSR T IR I 5 X SR A R
MR K .

R B AR, B R R s AR W31 (Lambert) & A PO A, (7

A6 1,0y x 5 R G I JF B D Lem [ i AR, G5 8 FX) A2 AL IR AT R IR A -

I=1e"” (2-1)
KP T A x=1 R, o ZWEBRE, RN KENER, o MR
S ol g BT R T 9 2D B DR I e~ 36% I AT A ok ot R R R . X TR PE R
e, BRI KB R, BAM om” KK R, Bk AKX

i (2-2)
11,

S5 23 ) I N S R E 1+ G e R R SR O SR BE T R0 IR SR
[, WJUMRE S A afH.
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B 2-3 KLTN @4 FF 5 B IRBOE 3% a) 46 KLTN f & b) Fe0.03wt%:KLTN &4 ¢)
Fe0.15wt%:KLTN g {4 d) Cu0.25mol%:KLTN # &
Fig.2-3 Absorption spectrum of KLTN crystal a) pure KLTN crystal b) Fe0.03wt%:KLTN
crystal ¢) Fe0.15wt%:KLTN crystal d) Cu0.25mol%:KLTN crystal
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VL B 3 2 AR B H AR e P RE S Y Tl A 3RO 1 ST AR M R e A R S
{E

AT P A A H it 1 D R A A LA, R R BT B AR T . LCR
T AR SOHL, I I 5 AR ORIERE & L8 T i (R34 I A
LCR i A3 5 I ) A oy O R, TH AL T [ I SR B ot F P 2 0 A AR
JE B I A7 SRR R o DR AE R ARAL I 26 A F 2 R AL AT, 2 Ae 3] T L
ANFE di A LR O B 2R, W 2-4 PR .

s L a)
2 400 |
=
=
€
@
o 300 +
@
=
©
@
o 200}

100

1 1 | [ 1 1 |
-100 80 60 -40 20 0 20 40

T(C)

- 16 -



Relative Permittivity

Relative Permittivity

Wy KT Ml K 2 B A 24 18 0

3000

2500 -

2000

1500 |-

1000 |-

500 1 s 1 s 1 s 1 s 1 L 1 L 1

-100 -80 -60 -40 -20 0 20

5000

4000 -

3000 -

2000 |

1000 |-

-100 -80 -60 -40 -20 0



Ry AT ol R 5 B 2 27 18 3

1600 d)

1400

1200

1000 |

Relative Permittivity

800 -

600

-100 -80 -60 -40 -20 0 20 40

& 2-4 KLTN @R i i /i 3% a) 46 KLTN #44 b) Fe0.03wt%:KLTN 14 c)
Fe0.15wt%:KLTN 4% d) Cu0.25mol%:KLTN i {4
Fig.2-4 &-T1 curve of KLTN crystal a) pure KLTN crystal b) Fe0.03wt%:KLTN crystal ¢)
Fe0.13wt%:KLTN crystal d) Cu0.25mol%:KLTN crystal
HT B 2-4 Pros i)/ BB (K SE 4 45 1, JRATTsh w] LAAG 2 4 0 ) JL A KLTN
e PRRE i (0 B B DA A% B RSS2 AR B, XL A X AT A
SR BEMSEEENSE, 4R TE2-2 !

R 2-2 R AR RO B R R 3 L

Table 2-2 cure temperature and capacity of crystal sample

G5 FE i J& B (°C) L2 (nF)
14 4l KLTN 9 0.23
24 Fe0.03wt%¥% 7% KLTN 10 1.455
34 Fe0.15wt%# %% KLTN 32 1.225
44 Cu0.25mol%#% %% KLTN 15 1.916

H12 2-2 FIOME BT, 78 S8 P BRATNZR ] — 28 07 IR ARAE A i I SE 56
PRBEIR R S AR AT, A R B KT AR YR RE, IR LB 2 W
BIFES, X FSebe b St RO . b W AL TR B 7y SE 4 -
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