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Characteristics of Holographic Diffraction Grating Formation on AssSesSasGeio
Thin Film with the Polarization State of Recording Beam

A
(Jeong-11 Park - Hong-Bay Chung)

Abstract — We have been carried out the two-beam interference method to form the diffraction grating on chalcogenide
AsSesSxGere thin films for Holography Data Storage (HDS). In the present work, we have been formed holographic
diffraction gratings using He-Ne laser (632.8nm) under different polarization state combinations (intensity polarization
holography, phase polarization holography). It was obtained the diffraction grating efficiency by +1st order intensity and
investigated the formed grating structure using Atomic Force Microscopy (AFM). As the results, it is shown that the
diffraction efficiency of (P: P) polarized recording was maximum 2.4% and we found that its value was rather higher
than that of other-polarized recordings. From the results, it is confirmed that the efficient holographic grating formation
on amorphous chalcogenide AsgSesSsGero films depend on both the spatial variation of intensity and the polarization

state of the incident field pattern.

Key Words : Holography Data Storage(HDS), Two-Beam Interference, Chalcogenide, Polarization Holography.
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Fig. 1 Schematic diagram of holography setup and the
polarization state for a formation of diffraction grating
RCP: Right circularly polarized LCP: Left circularly
polarized
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beam on single thin film(1.0um)
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Fig. 3 Diffraction grating efficiency change by (S: )
polarization state of recording beam with exposure
time

o|-§-3te] EF oy ZHx
°] (P: P) B389 Y o
olt}. ¢F 300 secZH-

&
(=
Ir
o offt
oz
o rx
) 08‘4
=3

f

e
o
ox -
Ot
i

¥

]
i)

%‘7}‘)}"’4 2000 sec °o]F v HoR
4= 31t} 1st order®] Al71d o8 F+
oF 24 %ok (P: P) 934 A 7|2
9 ASoe v FUYAJNHE o) 83l JAI 2
A Az A BHYW 23 §F FAIA4L FAA dY
U @gn gzre] AAE B F dASHA EIdHE A
o2 Yelgo o3 4L vE FUAFLHE o] &

1,
j

ot

Mo e o

oo il pir T

th o
r[o o of to

)
i)
Ee)
ot
i
M

Zlsde Haaelo mE AswSesSkGen

Trans. KIEE. Vol. 55C, No.9, SEP, 2006

E20d4% 4443 B F A% U9 B4GoA
FAASEE oy BFFE W37l dohps Ae=
derdt [11-12]
025 T T T T T T
:\? 0.20 |- —
3
g F
5 oI5 B
% [
2
,g 010 |- m
a 005 - B
0.00 il i L NS W

o 1000 2000 23000 4000 5000 6000 7000

(s)
+45° :+45° polarization

7 4 (+45% +45°) HEAEfe] 7|8 ®of ot AlZto] ot
£ sdsgeust

Fig. 4 Diffraction grating efficiency change by (+45° +45°)
polarization state of recording beam with exposure
time
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Fig. 5 Diffraction grating efficiency change by (RCP: RCP)
polarization state of recording beam with exposure
time
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