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Abstract Experiments confirm that the femtosecond laser induced periodic nanogratings in a transparent material
represents the novel optical properties. The scattering characteristics of nanogratings and nano-grating array are
studied in detail by experiments and finite-difference time-domain (FDTD) respectively. Analysis result shows that
scattering characteristics of nanogratings are sensitive to the polarization of the incident laser. For arrays of
nanogratings, the scattering intensity in the laser polarization perpendicular to the nanograting is 20000 times larger
than that in the laser polarization parallel to the nanograting. Morerover, the scattering intensity is dependent on the
incident laser wavelength. The longer the wavelength is, the weaker the scattering intensity will be. The simulation
results demonstrate that type II waveguide and the light polarized guide mechanism of nanograting are based on
scattering characteristics of nanograting instead of birefringence effect theoretically.
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Fig. 1 (a) SEM image of cross-sectional of self-organizing nano-stripes in quartz glass tubular waveguide written

by femtosecond laser; (b) partial enlarged view of the right side of Fig. (a)

0432001-2



RS

RABOETE T 1 ALK S i A O R 1 T

R T 25 SR A AR B B4 K PR He-Ne
Wt (B 632, 8 nm) A B IR G5 A fo & B
L3 07 [0 P4 71 40 K S O B ' RE 5 AR FE S 2
FZ 3 BT 40K A B0 A6 8 2 21 = B ke

TE 5 T 6 20 49 K 6 A 04 1 4k 5 6 HIL L 4 BF 5%
T B R E S 4 R A S D T RS A O i Bk
7 AR FE IR 3 . 25 R B9 oK 6 5 5 A G 5w Bk 7
T 14 5 3R % 94 K S M 1) 1005 8 B S e AR
TRIRIT AT TSR0 9E . S50 7 A IR O S i
1 BE L CCD HR M BOUR DG s 55 . 92 50 25 R 3R 1)
Xt 3 B 40K 7 7 1 0 B B8 O e AR AT
T YK 1 B RS S O T BT 40 K S 1 s S A
Bl 2 fis. Bl 10 mW, KPR, 1 kHz 306
JkopfE 1 pm/s BE FTEH A, EFKERN L5 mm,
Pl 2 Ca) J2 I FH AR B 58 9 (PCIVD L5 1) 11 7 1k
U S0 T )3 S  FR  el TR IO 1 R 4 [
FANTE RST8] 2 (b) S K - B% % T A A
P T B B R R R R S AR A SR A/2 U
F TG T A B 7 ) 3 3 L O 9 R A& 2o i
A~ AT LVE S B 2o i B B /N T I 2(h) 1Y R
B 2D R T HUH SR BERE = A8 fk, 7R HH 3£
RE AT ) ARG IR D7 1) 3 K- O 1), HY 3R0R
CYNALY S AnN At boE - W

100 pm

i .

60 (d

~ 50

=

S

: 40 —HH
-*ﬁ —HV
& 30

2

= 20

—
(=]

0 I 4(;0 . 80‘0 . 1260 . 1600
2 /pm
P 2 FE R B 1 R 20 A TT 235 S A D 4R 14 8t
[BEIE: A
Fig. 2 Polarization dependent scattering intensity maps
of type II waveguides detected in the vertical direction
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Fig. 3 Polarization dependent scattering intensity maps

of type 11 waveguides detected in the vertical direction
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Fig. 5 Scattering field strength of cubes by FDTD. (a) Top view of cubes; (b) perspective view of cubes
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