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Influence of Polarization State on Laser-Induced Domain Nucleation
in Doped Lithium Niobate
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(Key Laboratory of Space Laser Communication and Testing Technology, Shanghai Institute of Optics and

Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract The influence of polarization state on laser-induced domain nucleation in Mg-doped and Hf-doped LiNbO; is
investigated. The phase distributions during laser-induced domain nucleation are reconstructed by digital holographic
interferometry. The comparisons of nucleation field with different polarization states including linear polarization,
circular polarization and elliptical polarization are performed. The generated space-charge field along z direction is
thought to be important mechanism. Not only the essential information for the future optimization of laser-induced
domain engineering is provided, but also the new experimental evidences for the future mechanism investigation of

laser-induced domain nucleation are supplied.
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Selected sequence of reconstructed two-dimensional wave-field phase distributions during the laser-induced domain

nucleation in MgCLN by digital holographic interferometry

Kl 3(a) . (b4 H T MgCLN A1 HICLN 43 5l 7£
e A i K P D 4R TR D B R TR D I 4 A [ i
B3 E,(D/E,(I = 0), K%M
PIRP S 07 20 DAE SR B 4= TR £ 2) 7Ef ik 1Y
— R MR B RS T2 8 307 1 15 A9
Kol ¢ R L a/b=+/3. 256 W5 A4 B
o DR AR BT MO 7 B SO0 5 A 1 5 12
AL/ ARG IR AR IR T B s B AE . 2) A
)75 5 07 2R ARG 5 i R 7K P 8 O i 19 245
ST AN TR A [R] B 4 BEOG 9 185 O Ik B A% 3 KT
KV I A 5 o 33X Tl 22 0 B i R O 6 1) 348 0 228 i

1.0

L X ’ l ’ ‘uho;'izontlal polla.riz:;tion I(—z)-
& o vertical polarization (-z)
091 7 horizontal polarization (+2)]
= F (X Avertical polarization (+2)
0.8 F X A circular polarization (-z) ]
= i 5 v elliptical polarization (-2) ]
S 0.71 oL
R L @ %2 % % w u uw =% »
e [ o0 ¥x x x x x x x
L ° B o o
05 (a) o o O O
0 2 4 6 8 10

Irradiation intensity /(kW /cm?)

W B G TR . 3) — = TR AR A [ BEOR R R
28 A 4 11 A% 5 L T8 0 i R AV [0 O i I, AH B A 26
s He A% 3 V9 e o0 (AT T 120 s 4 RS [0 R B . 40 A
[) i BROG 3 T Gl 4R 175 06 + = 10 3R AR T2 10
W8 T — = T AN = TSR 0 A R
T 1. RS 20 UG TE ORISR P R
SR — = W R, B THRF2ETW
HBEERILT = J7 ] FR 48 (RO 15 B - AN RE AR IR 2 43
Br s BB G — 25 9 SE 36 R R L . 5) MgCLN i
PRAEAR O S 5 T B A% 3 1 1 RELAIR T HICLN
AR EATR R R A AR AL

1.0 —— — T
L ;Z o horizontal polarization (-2)]
o vertical polarization (-z)
091 e v horizontal polarization (+2)
~ [ ¥ X Y vertical polarization (+2) ]
Ti x ¥
< 08f %, o= @ I
= x
X L o B X X x -
S 0.7r 8 B Acircular polarization (-z) 7
[ﬂg L B yelliptical polarization (-z)]
0.6 CI
[ () °80 o o ]
0.5 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10

Irradiation intensity /(kW /cm?)

Bl 3 (a) MgCLN #1(b) HICLN ZE AN R Ik &Sl — Ik ik 3 E, (D /E, (I=0)

Fig. 3 Normalized nucleation field E,(I)/E,(I=0) is shown as the function of irradiation intensity with different

polarization states in (a) MgCLN and (b) HfCLN, respectively
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Fig. 4 Qualitative physical model of laser-induced domain nucleation
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