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Optical transition properties of rare—earth—ions

in halide glass systems

Masahide Takahashi, Masanori Shojiya, Yoji Kawamoto
Graduate School of Science & Technology, Kobe University

Abstract
Phonon frequencies of halide glass systems are considerably lower than those of oxide glass systems,
This characteristic contributes largely to the emission efficiencies of optical transitions of rare-earth ions.
In this article, the multi-phonon relaxation rates, fluorescence properties and frequency up-conversion
characteristics of Er®* in halide glass systems are reviewed.
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Table 1. Maximum phonon energies in
various hosts

Maximum phenon

Host Reference

cacrgy (em')
Phosphate glass 10 {5
Silicate glass 1000 5]
Germanaie glass 850 {63
Tellurite giass 800 (6
YAG 700 [7}
ZrFy-system glass 460 {8}
ZnCly-sysiem plass 300 19
CdCly-sysiem glass 250 [10
ZnBra-system glass 174 [k}
CdBry-system glass 155 [12]
Znfy-system glass 124 13]
Cdi-system glass 119 [12]
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Table 2. Glass compositions

Glass system  Glass composition{mol%)
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Cdl; SOCATy - 10Bak; 40Cs1+3ErT,
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Bid. RHT 3RO AFMET Mo BT
HIENTED, B i DBEFMEZr, &7
&, ¥y i OLEBBHR]L 1 BUTOX
SicRENS,

1/ 7= Z A tWure + Wer

CIT TABEN I DSOLHEEEBR
FE, Werr 3B i 027+ / AEMEE,
Werld T RVF—BEIC X 2IEEHENHRET
Bb. WerldB—FHIE A4 0 F~TROEE.
FEEAA4 BEONERITHMT 5 &40
MhoTWwWd, £, ZAR. BIRAXRZ b
ot LT Judd-Ofe [ 1B ST 2 5E5ER
WERREBHTAI I L->TROONE, ¥
2T, HAEFHOEr BEEFHLZHMEL. Br
CEESAEOICBY S 2EBHERL T 2N
BLTRDBE, KEANSE T+ / VERLEE
EEHTHENTES,

]./Z‘ia““z:ﬁi

Wurg =

3o, BRICEBT AR OS5, BT OE
FFHdr. SEFHEFEE, B7 4+ / VEALEE.
REOBFHE, HABE (3 - 288K %
AT HWHB, Bri oS HEAT ik, EHRANE
BER7Ty Mo —Yag b—FioBira R
REBEOHEMTH 5. BILWREREST DL,
7ot 3 A CORFIRIITEBEE L4
KEWETHEZ L s, IoiEmy
AT, ERGEGENTRIEI00%DORTF
MBERLTVWE, COERE. 274/ 08
MARic/hEiie Y 7 2EFRRXPELTE
R 5T &M, RADROREN LG LICKE
CHELAHIEVWA S,

FEOFITIZ. Bri DS, B0 T+ )
VEHICOWTOARBEE L, LML &
THOBHIIE ., FAEFLE A4 i@
HEEOUREERONERET 5, HIEA A~
ORBHICHFRE . —RUTHRZ rOBEENS
AL HUWHEEFSI DR, 274/ V5B
FLERE O 3L F —BERGFEESERT 5080

NEW GLASS Vol.11l No.2 1986



Table 3. Fluorescence lifetime at Er®* concentration total radiative rate, multi-
phonon decay rate, quenching concentration and quantum efficiency of

emission for various hosts.

Fluorescence  Total radiative  Multi-phonon Quenching Quantum
Host lifetime e decay rate concentration  efficiency
{ps) (sh sh {atom-cm %) (%)
Silicae [13) - z108 e
Germanate [31} 8.9 6290 LO6X 1S - 5.6
Tellurite [31) 34.7 15500 1.34%10¢ 53.6
ZrFs 532 1370 5X10%  2.68X10% 73
ZnCl, ~800 1210 §~10%F ~6X10%°  ~100
CdCl, ~550 1740 ~107 ~6X10% ~100
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Table 4. Multi-phonon decay parameters for
various hosts.

Host Csh a (cm)

Borate [13] 2.9%1017 3.8%103
Phosphate [21] 5.4%1017 4.7%103
ZrFy-system 29X 63X103
CdCl-system 107~108 ~4 X107
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