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The Characteristic Study of Amorphous Chalcogenide As-Ge-Se-S Thin Film
for Photonic Crystal Application
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Abstract

In this paper, we investigated the properties of chalcogenide glass thin films formed by
photo-inducing for use in 1-dimensional photonic crystals, We used Ag-doped amorphous As~Ge-Se-S
thin films which belongs in the chalcogenide materials having sensitive photoluminescence properties.
The purpose of this experiment is to form the holographic lattice for 1-dimensional photonic crystals.
The way in which photo-induce into the amorphous chalcogenide thin films is holographic lithography
method. We confirmed the formation of diffraction lattice by sensing the existence of diffraction beam
and measured the diffraction efficiency. The results suggest that there is an application possibility with
photonic crystals.
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Fig. 5. Diffraction efficiency at Ag/AsGeSeS
thin films(65° & 45°).

7} AoldsE 2add @l Ao Fu
# g2 oy} dAHE AL ¢ & 9 65°Y
o H2rt 45°0 whe Al el v =ZA

= A& Y F Ak oA YA gkt
Ztxe] #sle]l wel FAAz} 474 v gygs
49 Ha, 5489 =3 dF4e Fdd ug}
& X YAEGE Aoy dy g £ gk
aYn PAsHE JEE gy A Apoje 7
o vidgdde Ae & F U

a9 48 YolAHE 0°9 AEZ dAAHE
o, Ag/AsGeSeS WetolMel FHdag&S Jed
Aotk FHEER 4000 s FoA4 Adgg o}
Eliglar, olwe] HFdEg #XE 089 %E
e 2l o)

g 55 #old el Z7 65°9 45°E
Ag/AsGeSeS #rehe] Al HUS W FHE &
€ Jed Aotk 65°2 YA #& wel= 2300 s
HZ9A 023 %] Ad dagd Byon, 4H°
2 9 Al 1300 s oA A sdEe 023
%g el

4. 2 E

# widMe H489 AAE ;A T2
adE el os AdE HAAAY 2] ¢
A SekgEAteld Zxd wE OEFE §F
8 Wz, 14 HEUS Asg FAN9 HYAH
Ao A AEet HAEG F2Ab ARE dohidn



v AEo HojAdol YAtE W AEE £
ART Fdgol YeuE AL 4T F A%
o], gAbzte} 90°dlA] 65°, 45°% FA T4 He
& Hu AR Aol diE g 89 ¥ F
ARk ol & TAR HES #HolA Hae AL

W g Folx Ayt #48E As g9
AoH, Atz Wsls}h et 3

Axe] B¢ gFgg ¥
ANALE F5F T & A3
whrka} QA Apele] Zhe] 90°d
2089 %9 HEIEE JEIH LY, 65°% 45°Y
co8 QgAY AxE 2AFeEA 023 %%
01 %2 NAEL] ZAdE AL YA

R i -{) =2

4 %

3L

ol AL dapio] SR A B o *&3013 E:
3= F QAbie BEo] 48 & A Hed, ¢
At ZASEA HAESA YAE 9 ‘Qa"?
2= HojAe Are Eoke] d¥dA EMEEL
2 WatdA focusing & doll EA7F 7 9

Foz AgHot £¢, 90°¢ 9 4000 s, 65°
9} 45°d e 247 2300 s, 1300 sE 2ASHE A

o AYE B2A ANYL T % AT
el AdN YN Ao g A2 g
geg FEANE 94 ST oW ARE T

¥ HdE 2 1Y BE4¢ ¥4 ¥ 4 e
woig sdag

Hatel 2

This research was supported by the MKE
(Ministry of Knowledge Economy), Korea under
the ITRC (Information Technolgy Research Center)
Support program supervised by the ITA (Institute

583

AN AN 858]=F ), A2A A6E, 20083 69
of Information Technology Advancement) (IITA-

2008-C1090-0801-0018).

o 29l

[1} E. Yablonovitch, "Inhibited spontaneous emission
in solid-state physics and electronics”, Phys.
Rev. Lett,, Vol. 58, p. 2059, 1987.

[2] S. John, "Strong localization of photons in
certain disordered dielectric  superlattices”,
Phys. Rev. Lett, Vol 58, Issue 23, p. 2486,
1987.

[3] E. Yablonovitch, T. J. Gmitter, and K. M.
Leung, "Photonic band structure! The face-
centered-cubic case employing nonspherical
atoms’, Phys. Rev. Lett, Vol. 67, p. 2295,
1991.

(4] J-T. Lee, C.-H. Yeo, and H.-B. Chung,

"2-dimensional holographic grating formation

in chalcogenide thin films”, Trans. EEM, Vol

5, No. 1, p. 34, 2004.

C.-H. Yeo, K-N. Lee, K. Shin, J.-B. Kim,

and H.-B. Chung, "Electrical

holographic grating in amorphous chalcogenide
thin films", Jon. J. Appl. Phys., Vol. 44, No.

7B, p. 5769, 2005.

K. Tanaka, "Photoexpansion in As:S3 glass”,

Phys, Rev. B, Vol. 57, p. 5163, 1998

A. Ganjoo, K. Shimakawa, K. Kitano, and E.

A. Davis, "Transient

amorphous chalcogenides”, J. Non-Cryst. Solids,

Vol. 299-302, Part 2, p. 917, 2002.

erasing of

(7]

photodarkening in



