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Abstract: Considering the sensitivity of the refractive index to the tenperature in PPLN and the themal
expansion character of theL N bOs crystal, the grating period expression and the temperature dependen-
cy characterization of quasi-phasem atched second hamonic generation (Q PV -SHG) bulk devices fabri-
cated in Z-cutL N bOs crystal are theoretically analyzed The results show that themax conversion effi-
ciency of SHG can be obtaied by tuning the temperature in the PPLN to gpproach the center tempera
ture The relations betw een the temperature tuning bandw idth and the interactive length and the funda-
mental wavelength are al® given The theoretical results fit well to many author’'s experimental
achievanents
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Tab 1 The parametersof the refractive index of L iNbOs
i A B c D E F G
0 4 9130 0 1 173x 10° 1 65% 10" 2 2 12x 102 27x 105 - 2 78x 10° ®
e 4 5567 2 605% 10" 7 Q 97x 105 2 70x 10" 2 2 01x 102 5 4x 10° 5 - 2 24x 10" 8
2 L iNbOs A (A, T) dass
Tabh 2 Thermal Expansion Coefficient of L iNbOs
Cut direction  Coefficient/(10° ¢ 1)  Range/ Ak (M, T)=0
0a  Perpendicular 16 7 0 800 , A(Aw, T)
0c Parallel 2 0 600
A T)= N ] m- A2
ka()\Zw, T)' ka(/\w, T) [n2w()\2w, T)' nw()\w,T)]
22
(5)
dss, 27 (m= 1)
e ( e )
T ' 1
_ _2m
AK (Ao, T) = kaw(Aew, T) - 2keo(Ae, T)- m A T) , T
m=1,3,5 (4) A(Ao T1), T2
m  ko(Ao T) koo (dow T) Ad, T2)
. A, T2)= Ao, T [1+ o0 (T2- T1)] (6)
Ko(Ao T) = 2Mo(Aa T) /Ae A= Q 84 m
ka(AZw, T): 2Tm2w()\2w, T)/Azw ! T=27
Nw , N2w , Ao (m = 1)
W 2
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Fig 1 The dependence of the grating period A on the
fundamental wavelength in z-CutL iNbOs
bulk deviceat 27
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Fig 2 The dependence of the grating period A on the
bulk tenperature T at 27  when Ao= Q 84 im
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Fig 3 The dependence of the bandwidth of temperature
on the interaction lengthL at central

tenperature is27 ,100 and 200
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Fig 4 The dependence of the bandwidth of temperature
AT on the bulk temperature T at
interaction lengthL is2mm,5mm and 10mm
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Fig 5(@) The dependence of the normalized SHG
eff iciency on the bulk temperatureat Aw= 1 064 tm,
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Fig 5(b) The dependence of the normalized SHG

eff iciency on the bulk tenperatureat Av= 1 064 tm,
L=24mm, A= 6 5m
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Fig 5(d) The dependence of the normalized SHG
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Tabh 3 Camparison between theoretical analysisand exper menta of some authors
. . Akinori Robert
[2] 3]

References G D. M iller G D-Miller H aradar! G Batchko!®!
Fundanentalwavelength/pm 1 064 im 1 064 tm Q 9795 um Q 920 um
PPLN grating period/m 6 5um 6 5um 5 2 m 4 0m
Interactive length/mm 53 mm 2 4mm 6 5mm 50 mm
Central temperature (experiment) / 199 5 193 405 225 6
Central temperature (theoretical) / 217. 5 217 5 70 5 228 4
FMHW of temperature (experiment)/ Q33 73 — Q18
FM HW of temperature (theoretical) / Q32 7. 26 271 Q 18
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