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2 x 2 x 35 mm3  effective aperture,  
not substrate thickness 


)SS�

λ = 1064nm 
10kHz, 35ns 

QPM Mg:SLT 
non coated 

λ ~ 1660 nm, R~96% 

λ ∼ 3104 nm, T>90% 
Measured Idler wavelength
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Input coupler: 
 AR @ pump 
 HR @ signal 
 ROC 10 cm 

Output coupler: 
 HR @ pump 
 R ~96 % @ signal 
 ROC 10 cm 
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Mg:SLT!ĥĦŀ�Ę�7	!

-  29.5 mm uniform length  
 if 6%acceptable 

  cf. 6%: 1.3kV/mm in CLN 
 21 -> 19.7kV/mm 

•  ÌŘäǌaħƺ`Ǣƃb«õ¦ 
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 l = 29.5 mm
for 0.1 kV/mm down
 (6% of Ec)

dTc/dCLi=!46.7!(C/mol%)!

•  ǿǺȈǼųb«õ¦ǶƥĮb«õ¦ 

-  ǿǺȈǼųoǾǸȆìǏ^3 Cµª 
-  nominal Tc of wafer: 688C 

0.5mol% MgO-doped SLT (Tc=688C)  
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•  ķðĠ: •  ķðÓ: 

by courtesy of OXIDE Corp. 
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 -Z face!
+Z face!

-  nonuniform domain ratio  
 along device length 

0.5mol% Mg : SLT  0.5mmt

Input!surface! Output!surface!

N.E.Yu et al., Appl.Phys.Lett. 84(2004) p.1662 

Üà�

5 mm 

-30*
-25*
-20*
-15*
-10*

-5*
0*
5*

10*
15*
20*
25*

691* 693* 695* 697* 699*
Curie temperature [*�*]*

po
si

tio
n 

[m
m

]*

�UsT0.4 ℃ 

•  ķðĠ:eƥĮbÌē 

	��
��.������������	 ����

•  ķðĠ:eÌŘäǌŠbÌē 

-  improved uniformity 
-  domain expansion along Z 
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-Z face!
+Z face!

1mol% Mg : SLT  1mmt!

Input!surface! Output!surface!

N.E.Yu et al., Appl.Phys.Lett. 85(2004) p.5134 

High*density*of*merged*domains*
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- Laser tomography

E= 0.5kV/mm E= 0.6kV/mm E= 0.9kV/mm

2m
m
! Domain!graGng!K!

-scattering in OPO cavity 
objecGve!lens!

Green!laser!beam!
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1 cm 

Signal 

Idler*

10 cm 

R=95%(T=5%) 

x20 ÆĳñÈp20ğĤ 

200 cm 

20¿ǜjƞpǒYb_Ɲº 

q�r£�£�ơĘK0.5 mrad 

cavity Pump laser 

2) ×ǇÃ_ÆĳñǍbv¥�¥���oħƺ  

1) ơą`q�r£�£�oħƺ -> ĳÙiŭĘúÚaĸĭ 
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Mg:SLT

compact 2 cm length

anti-reflection coating
  @1084, 542 nm

WR: 19.1W@532nm
(CW single pass)�

infrared*light*
1084*nm*

green*light*
542*nm*

2*cm@long*
wavelength**
converter*

H. H. Lim, T. Katagai, S. Kurimura et al., Opt. Exp. 19 (2011) p. 22588. 
S. V. Tovstonog, S. Kurimura et al., Opt. Exp. 16 (2008) p. 11294. 
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0 pulse 17000 pulses 

video image 
microscopic image 
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deviation

gain
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+Z 0.578 0.0523 0.942
-Z 0.464 0.0659 0.987
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-Z 

70 m
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Mg:SLN*Λ=*30µm(OPO),*1mmt*

M. Maruyama, H. Nakajima, S Kurimura, N. E. Yu, K. Kitamura,  
Appl. Phys. Lett. 89, 011101 (2006)�
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50-mm-long PPLN 
K.W. Aniolek et al., Opt. Lett. 25 (2000) 557 

Boyd-Kleinman parameter 
ξ = device length / confocal parameter 
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Internal pump power density [MW/cm!2!]!
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70-mm-long PPMgSLN(A)!
190 °C!
ξ! = 1.5!

70-mm-long PPMgSLN(B)!
55 °C!
ξ = 1.5!

50-mm-long PPLN!
110-180 °C!
ξ = 0.13!

Lower**
power*

M. Maruyama, H. Nakajima, S Kurimura, N. E. Yu, K. Kitamura,  
Appl. Phys. Lett. 89, 011101 (2006)�
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OPG*mul-@λ*source*(NIMS/Advantest)�

40 mm 

Signal 

Idler*

1) Wide tolerance in OPG alignment  -> robustness 

2) Multi-λ fiber source 

λ= 586 nm λ= 575 nm 

3) Acceleration testing (JIS C60068-2-6) 
ŕAmp!of!acceleraGonþ49m/s2(5G)!þþcf.!Onset!of!dizziness/!:!5G!

! ! ! ! ! ! ! !6�k>�¼RĳĦĸĻįŖĴĵŖ:!4.25G! !!
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λp = 401 nm�

Two-detector
system�

 (NIMS, Kyoto Univ.)

λ = 802 nm�

λ = 802 nm�
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• ìŋȃǹǼȇȌMg:SLTȆȋȉȀȄȋȆȋǽȂ

S. Takeuchi, S. Kurimura et al. (invited): Photonics West 2012, OPTO 8272-28.

Period: 
3.12 um 

Period: 
3.34 um 

6.7% chirped by nano electrodes� 166 THz bandwidth, 
λ = 660–1040 nm�

 (NIMS, Kyoto Univ.)
• OPG pumped by GaN LD
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Scien-fic*Reports*|*5:18042*|*DOI:*10.1038/srep18042�

Two/photon!Interference:*0.54*μm!resolu5on!
Record*resolu-on*0.75*μm!of!low/coherence!interference!for*OCT�

ÃAOCTġĚČĎ�
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Optical geometry -> Waveguide 

Scheme Δn Suppor-ng*mo
de 

Spa-al*overlap*of**
F*and*SH 

Ti indiffusion ~10-3 20 [1] TM/TE 

H+ exchange ~10-2 150 [2] TM 

Adhered ridge 
waveguide ~0.1-0.6 440 [3] TM/TE 

QPM  
Material 

Absorption
 edge  
(nm) 

Thermal con
ductivity (W/

mK) 

Nonlinear 
coefficient 

(pm/V) 

LiNbO3*(L
N) ~330 4.6 25 

LiTaO3**
(LT) ~265 8.4*(0.5%Mg) 16 

KTiOPO4*(
KTP) ~350 3.3(c),*2(a) 15 

ƌŧǜ:4×Ǉſ�N.A:BĈŧǋ��r��

Scheme Walk@off 

BPM ~0.01 

QPM ~0.5 

Phase-matching Material 

[1] Y. L. Lee, et. al., IEEE Photonics Technol. Lett. 15, 978 (2003).
[2] K. R. Parameswaran, et. al., Opt. Lett. 27, 179 (2002).
[3] S. Kurimura, et. al., CLEO, CTuB4 (2006), APL 89, 191123 
(2006). 

Efficient!�

QPM 

Waveguide
(Adhered) 

MgSLT 
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• Pumped*at*GaN*405*nm*laser*diode*
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Bulk, slab, ridge waveguide 

B. Cao, M. Hisamitsu, K. Tokuda, S. Kurimura, R. Okamoto, and S.Takeuchi 
Optics Express Vol. 29, pp. 21615-21628 (2021)�
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