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and Its Application to Micrograting
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The preparation of low loss As-S glass thin film waveguides and its application to the
micrograting fabricated by electron beam-induced refractive index change are presented. It is
observed the compositions of evaporated As-S films are poorer about 8 mol% in arsenic than
the bulk glasses. Low loss waveguides are obtained by evaporation of As-S bulk glass whose
content of sulfur are higher than the stoichiometric composition i.e. As:Ss. The films which
content of sulfur are less than AssSs indicate large propagation loss, on account of light
scattering by hetrogeneous components, AssSs, As, As20s produced in the films during evapora-
tion. The richer sulfur content of the film, the larger refractive index increments due to
electron beam irradiation are obtained. The micrograting fabricated by electron beam direct
writing exhibited high diffraction efficiency of about 80%, and the diffraction angle agreed

with the theoretical value, 15 deg.
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Fig. 1 Relationship between the composition
of bulk glass and evaporated thin films for As-S.

K EE O h DMK OBEFRE Fig. 1 iRd. M
ZIIZTEHBERICHD, S AEEOKREN AsS #
FRAERVBEFEBONICHEROSAHERORENS.
7R UEED As & S ofipkikhE, FERA S X DMK
HETHEhoThisdy, SEMERDIE S BEEY 7
ZDMEE D BT NOBALENVLTH 8% S &8F
RHVNE .

BB OHRE T 2RI RIIRATH LA
~NB.

BoN7 As-S BEIC T Y Xa (WFN) Ay T Y v
sEic Xk He-Ne L —#—Y (1=0.6328 um TEo %
—F) Z#Ep L, HEBEERI L. Fig. 1 {oRlL
FEBENOBEEIBNT, ALY =27 BELDUTHS
B &y —i, EEAE O R OCHEEKTH 5. BER
(1) GHHRR : As2S2.5) DX HIC As BFEROBVEDE
L, FNVRLTOH v 7)) v IHBRMEL, FlHEPI
NIOEDOHEDE  RIBRK I EDHTKREV. Thic
LTS AHERDOK X BSEIEE DL FEBENSR
{, XL E RN 5 ADLERREKTH 25 As2Ss
LU SABROBOEER(3) (4) (MK : AsSs,
AsS3.32) 1, WIFNSRIFEEHEE®ER L.

Fig. 2 3%+ +» v THEBOTBRE a 2RLECD
OTHb. HFEF+v7id, SAFROBOREIEFEKRSE
<, MBE(1)(2)(3)(4)REhZh 2.27,2.32,2.38,
2.42eV TdH 1.

FYREH w7 ) v IHEICK DER Ul RO



BHK As-S SHKBEFOLEITRT (HR - 5 - &m)

200+

thin £ila(1)

thin filw(2)
A thin £ilm(3)
:> L50F thin filn(4) |
4

Vehy (en*’”

Fig. 2 Optical absorbtion coefficient vs photon
energy of amorphous As-S thin films.
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Fig. 3 Optical micrographs of As-S thin films.
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Fig. 4 X-ray diffraction profiles of evaporated
As-S thin films and bulk glass (Cu Ka).
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Fig. 5 Raman spectra of evaporated As-S thin
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Fig. 7 Illustrative model of compositional change for As:Ss during

evaporation.
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