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Nb:KTP Bulk Crystal and It's Blue Lasers

LIU Wen, SHEN Hong-yuan, SHI Hong-sheng, ZHANG Guo-fang, ZHANG ge
(Fugian Institute of Research on the Structure of Matter, The Chinese Academy of Sciences Fuzhou, Fujian 350002, China)

Abstract The Nb:KTP crystal was grown from the raw material containing different concentrations Nb,O; by top-seed flux
method in improved K; melt. The largest one weight 60 grams and the transparent area is 15 mmx17 mm x14 mm dimension.
Their transmission are more than 85% at the applied wave range. The cut-off wavelength has blue-shifted to 937 nm.The 468.5
nm and 473 nm as well as 480 nm blue lasers were obtained by different Nb doped KTP crystals. The principle refractive
indices of 7.5 mol.-% Nb:KTP were measured. The angle, temperature and spectral acceptance bandwidth were calculated for
the crystal and then compared those with KTP and KNbO, The results show that they are 2.6, 24 and 3.4 times those of KNbO,
crystal. Therefore, the applied condition will be relaxed and the frequency doubled performance will be improved.
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#® 1 R T 7.5 mol-% Nb:KTP Sk EeE
Tab.1 Principle refractive indices of 7.5 mol.-%
Nb:KTP crystal at room temperature

Wavelength No.1 prism No.2 prism
/nm N. N, N, N,
539.8 1.7791 1.7918 1.7791 1.9024
632.8 1.7640 1.7751 1.7640 1.8790
1079.5 1.7390 1.7479 1.7388 1.8409
13414 1.7326 1.7412 1.7326 1.8318

# 2 7.5 mol.-% Nb:KTP SEF S RGBERE
Tab.2 Thermal refractive index coefficientsof
7.5 mol.-% Nb:KTP crystal
A=539.75nm  dN./dT=1.45x10%/TC,dN,/dT=2.57x10%/C,, dN,/dT=4.86x10/T
A=632.8nm  dN,/dT=1.35x10%/TC,dN,/dT=2.22x10%/C, dN,/dT=4.03x 10/
A=1079.5nm  dN,/dT=1.01x10C,dN,/dT=1.75x10"/C, dN, /dT=3.09x 10/C
A=1341.4nm dN,/dT=1.06x10"/,dN,/dT=1.75x10"/C, dN, /dT=3.43x 10/

# 3 A4 E Nb:KTP &%+ 1064 nm 70 1079.5 nm
EEBEAMCRANUEER
Table 3 Measured results of the optimal PM angle at
1064 nm and 1079.5 nm lines fordifferent
mol.-% Nb:KTP crystals

Nb/mol.-% 2 5 % 215 .0 '
6, 900 883 841 814 792 783
1064nm ¢, 2281 0 0 0 0 0
6, 867 822 789 775 759 755
10795nm ¢, ©0 O 0 0 0 0

% 4 mol.-% Nb.KTP Gk RERMIITE ffEIERIKE
AR E
Table 4 Measured and calculated results of optimal PM
angle and cut -off wavelength for 7.5 mol-%

NbKTP crystal
1064nm SHG __ 1079.5nm SHG
Calculated
815° 0° 777° 0°  965nm
values
Sesomedl
casure® 81440 00 775° 0°  960nm
valuess
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A I 55 AR AL VC BE A T A B TR BE AR o
B, G5 R T+ 5, WFEA I, 15 %P B, Nb:KTP
s AR A8 B DG T2 0 KNDO, 19 24 fi5F0
3.4 1%, DRI £ S B0 AT 56 7 2ok s e B 9 %ok ) 2
BRI 4 IS YRy R B,

# 5 KTP,7.5 mol.-% Nb:KTP 1 KNbO, &7 3ElE 5748
IR &G T AE BEMEEREGEENITHESR
Table 5 Calculated results of angle,temperature and
spectral acceptance bandwidch for KTP, 7.5
mol-% Nb:KTP and KNbO, crystals at
noncritical PM condition

PM angle/deg 1 AbxI“fmard-cm®  ATxl AAxl

0 ¢ /mm 6 ¢ /C-cm/nm-em
90 0 10776 589 1589 20.0 0.29
KTP 90 90 994 589 1443 176.7 022
7.5/mol.-% 90 0 10511 55.1 1395 183 0.23
Nb:KTP 90 90 965.6 551 1259 6.60 0.17
KNbO, 860 48 0.27 0.05
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FAFT#8 6 Nb:KTP difk, SLIRAE T =FhEHR
fEAE BOERS , K8 T A T4 .
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A[EEEOERS S PIFCREE Nb #1) Nb:KTP dih{AZH
4,183 T 480 nm F1 4685 nm W AT EITEE 6).

% 6 7.5mol--% %1 13 mol--% Nb:KTP @& #E ki<
Table6 Cut-off wavelength of 7.5 mol--% and
13 mol:-% Nb:KTP crystal

mol--% 0 7.5 13
Measured 994 960 937
Cut-off
e values
wavelength
Calculated 994 965 —
Values
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Fig.1 LD pumped Nd:YAG+Nb:KTP blue laser
3) LD+Nb:KTP it f545#ot 4% . A1 960 nm #)
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