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Abstract
Because of the low phonon energy and high refractive index, suifide glasses are attractive host maten-

als for rarc-earth ions. In this review paper, the glass formation, properties and structure of the glasses
in GazSs-La2Ss based system are briefly described. Optical properties of Er®", Pr’®” and Dy®” in the

sulfide glasses are reviewed.
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Fig. 1. Glass formation in Ga.S;-Ln.S: sys-
tems: open c¢ircle; vitrified, open
triangle; partly vitrified (Ref. 7).
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Fig. 2. Dependence of refractive index on
the rare~earth ion in 50GaSi. . * 20GeS;
*» 20LaS;,» = 10LnS;, . glasses (Lo=rare-
earth).

A3 RN OT, La.8: 2MIdodick-
THIZDERINIEHERIDOL>BETF
ITHEH Lo, BB, Ga.8: 8T, BiTR
T3 00 Ga KEMINIALS PFEESTS
7z¥iz. (ZachariasenD# 5 AR EHNET
ShF) BUMTRAIZ2ESRw, Jhic
La.S: ZmA A&, SEMNS KD ED. H
AERE LGS T ¥ Ay P — 70K
IN3, &, WAILOTHB, EEE. Yammoto
LItk -T. XEEBESIRER., FET7HIL
oI AHER Y I b—Yavitkh, &
DEFIDORHBUSEID OGN TS, 'V

Crystal structure of Ga,S,

3. HILYHS ZXhOoFLIB4FOX

Y
Er® ¥ —TH{ESHS X055

WAL N 7 OB/ LB A ORI
WT. Judd-Ofe [tERIF S b Z DO/ FEMTII R,
NPT oW T DReisTeld SOERBLHTELY |
KEHTHR~B13 po FREELOMETD
, Dyt PR S INT O
BEIhTLEDATHS, ChicHlT. 8
b7 2. 7yt A3 Zic20WTLS g
HTOREESNE, F30VWE Ty 2T -
Ya yEEFLDELI R OHENTHR
TELETOREFHICODVUTIREEALHE
ST, © Y BT 5 Rdoir® o
SABHEHOS L, 0N F AR BT
BT EE. WM S ROE T + S T RNF
Rt BEITERICmA T, hoH 5 2F%E
EXTIOHEROFOESGOUBERNEN, &
TEA A4 ORLBHCBENICEDOL SRR
EBLREZSTOMEEET S LTHKEN, B35
S, Bré* B —7Ga.S5:-6eS:-La.5:.747 5 Ric
DT, BRAARY FAGHE. Judd-Ofelt
i, V2P DEFOHAFTMORMEETT
Wy BTl XS WREEVEREETH
Be "MV B4 iZBr® K—"Ga,8:-GeS:-La.S;

Pra«t B, 11-13)

Glass structure of Ga,S;-La,S,

Fig 8, Structural model of the Ga.S;-La.S. glass.
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Fig. 4, Absorption spectrum of 60GaS:..+ 10
GeSz b 25L333/z . 5E1"Sa/2 glass,
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Table 1. Luminescence characteristics of
excited levels of Er®' in 60GaS...
«10GeS.+30LaS.... glass

4’!3}2 ntil 112 JF‘)D. éSIHZ

Lifetime (35} 1920 892 20 34

Totl transition probabifity (s 521 1820 §1100 29400
Caleulated 1

spomtancous 591 713 8004 91g8M

emission probability (s
Quantum efficiency (%)
Nonradiative transition
probability (s

Encrgy pap® {cm'!) 6506 3667 2768
Energy gap between the level and the next lowest-lying level,
b¥The spontaneous emission probability is calculated on account of
the thermallization effect of the 2H 1, state.
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Fig. 5. Calculated gain coefficients of
Br** doped Ga.S;-based and phosphate
glasses,
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Fig. 6. Dependence of nomradiative transi-
tion probability on the energy gap to
the next iowesi level(AE): open circ-
le; Ga:83:-based glass, open sguare;
irFi-based glass, closed square; InF.-
based glass,
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Fig. 8. Flucrescence spectrum of Dy®" doped
Ge-Ga-8 glass pumped at 810am(Ref. 14).
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