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Z B BB R M alom™) R K 4 L(dB/km/ppm), SRRARL T HE
Ce, Pr, Nd, Sm_ Eu fu Dy % 7 £ 2R A R b g 4h, £ 2~Bum 5 R
FRAGRYE, vA& R HHY1.6~60dB/km/ppm, N 344 2.5 um
ERAFHART 1dB/km WHRBREFHALS, Nd RKELARKT 10ppb,
Pr, Sm, Eu fu Dy 3 & 5 % 1& T 100 ppb,
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. AEREFEENMAEREFREHN &P LA TEEERLFHEAMRERIS, TR
BRI R A ERR YT 5 R, AR R I R L R R R R LR RS,
EEDANEEM R, CIMBTOCLE. WIMEERL, BOERE DN RA SRR R IEHH
FHESET AR AR, R FEFRTEFHH L TR EREBRLBH P REE
B Ll R 5] 2 B W e 4 75
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2.1 FHEBRNFE

3R BRI 41 )R % 35A1F_20CaF,_ 15 YF, 10 MgF, 10 SrF, 1 10 BaF', (mol % ), 3] A,
FRSEERES AR, FSHRITESIABRNTFATEL BHAEIERSH M n—
B NHHF:, BA4XHSFEENASHIR, O\ 400°C @i i8R 2 /N, R )55+ X 1060°C
i No 3157 1 e, BEE 700°C, BIARGNEED, 2B K FEMIT R 20 %156 x4mm FXH
MIERIH .

2.2 iR AN

FiWi & Perkin-Elmer 580B 4336 3% B (1878 B4 514 0.20~2.5 um 7 0.2~25

AL 199048 10 7 12 43, 52085 1991 48 1 A 15 BURE|.
* EXRARBFESHHTE,
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%1 ENBITREBARE
Table I Rare earth additicens

TE BN (W) TE 5 ANHREE (wiTo)
Ce 0.5 Dy 2.0
Pr 0.5 Er 2.0
Nd 2.0 Tm 0.5
Sm 0.5 Gd 0.5
Eu 2.0 Yb 0.5

p) T EB A& FR L TR WS RIBFEHE0 3~ um FRIEEAWEROLHE, FHR
W T AR,

¢=(1nT;—1InT,)/1 @)}
HWHERLTEE 03~ um FREAANBRKEY, ALHBKRE « SRKXRN
WHHE, AP alem™) BREAEL, T AEERA LM ERELER, To R TRAELR, I(om)l

FORPEREE., BTsAR™,
L=0.43429 x 10°%(a/c) ' ()

HH &M LLRE L~6 pm FKFEE AR HFER L(dB/km/ppm), R (2 0.43429
RUHRY, « RRERE o B LB AEE.

3 HRMiITiE

3.1 RS o OR K HAEE

D mEMSEERFEHXR. RENBFELHR LT ERAEREFFIHEL
H 2R T HELT 1% B WO R RO R AR IS 1 ~6 TR, -

% Oo FEFH T O* il Co'* RENSHLE, ALY TR RFHNA L H
(¥, Ce® /0o G BMAME X, ERBREFH PR O REFEN. B Oe HFER
B, A RO B - BT BRI S, TR A RIR L o 4f~d L FERIESIE. Sm
X Eu ZEFH P A Sm* M Sm® K Eu™ f1 Eu® WHARRREETE, BEGELRLE

10~ T
' ' l“ “ Gmoemse wpsum Ce
- i l (Y e Pr -
TosF Wiy v TTTTTYR
& Wl A
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O.Zr \l \- 1/
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Fig. 1 Absorption spectra of Ce, Sm, Pr and Yb in the fluoroaluminate glass
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Fig. 2 Absorption spectra of Nd,Eu, Dy and Er in the fluoroaluminate glass
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Fig. 3 Absorpiion spectra of Tm and Gd in the fluorcaluminate glass
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Fig. 4 Calculated absorption loss spectra due
to lppm of rare earths
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AL Bm* & Eu&»‘{ﬁﬁﬁﬁ Pr Nd, Dy, Er_ Yb, Tm %ﬂ Gd %Eﬁfw@ﬁﬁﬁ%*
AU =EMREFLE. 40 - —

(2) & MF LT LR B, |
B 13 S, SRR 0.A~5 um B KM Y
TR R, BASTHARGLE TG, B4%lk
MRAERET B, HPBCe AL RERHE B
L, Tink s Bl A Rk, 3EEL7E 0.5~
B rem i+ 98 P 0t B RN R R R e, 3o 10
3517 Ce Pr Nd_ Sm_ Bu, Dy #1 Er f83, B T 1£
AR AT WL KA SR i R S, FET A AbIX (T 0 .
~b )t BRI o

3 HHMEtTEERRERE DI RATY K 7 6 Dy, Eu 754 R% 3 iR ik 6
WU iFE, SHmEILEE T EREREEHE P Fig. 6 Calculated absorption loss spce.r&
X (1~B pm) %’Iﬁﬁ{]ﬁ'ﬁl&lﬁ[ﬁ]ﬁl&ﬁﬁﬁﬂ@ 1~6 due to lppm of rare earths
Fin, RNERESBAKRERXR, MBRKRFERTBANKETLX, NE 4~6 fal4, £
Wt B ERERBTEF I ERRERFAEE S H7EL.5~60dB/km/ppm Z [H],

ME1~6 FH, EFEFHTEBAN 0.5wh% Ce HIRMBMREILPEIH MR YdE, BRHY
i F4.60um g, Ha=0.524cm™, L=45.5dB/km/ppm; B H 0.5wt% Pr i) B 38 4
VAR, RRKHEALT 1.52um &b, H «=0.6Tcm™, L=58.19dB/km/ppm; BH
2w % Nd By BRI 4 IR Wcid, B e BLES: T 5.09 um 4, Ha=0.84cm™, L=18.24
dB/km/ppm; #% 0.5wh%Sm K BHA 8 MR, B ARMTF 1.23um &b, Ha=0.38
em™, L=33.35dB/km/ppm; $BF 2wt%Eu 3 HAE 5 MRILE, BRKRHAT 3.35 um
b, a=0.78cm™?, L=16.85dB/km/ppm; B4 2wi% Dy fUBERA 4 A~ ikiE, B R A7
F2.82um i, a=1.35cm™, L=29.26dB/km/ppm; B F2wtHEr B EH —1 %
Y, firF 1.58um kb, @=1.16em™, L=25.19dB/km/ppm; $% 0.5wt%Tm, 0.5 wt
%Gd F1 0.6 wt % Yb f] £ BE R 7 i 40 41 K 3 o R i,

3.2 BRRFEHEKLEHBBIRFE

REMREFEHEAAWRICAFENT 2.56 um Fiib, BAEZHDH L TR FREREE

#2 SHHELTEENLNTREKLRBREE

Table 2 Absorptivities of rare earths at different wavelengths

(L]
(=3
i

L (dB/km/ppm)
[ 3%
(=]

& 1.5 2.0 2.5 3.0 3.5 4.0
(um) (um) - (um) (um) (um) (umm)

Ce — - _ 22.76 18.59 21.36
Pr 47.95 14.68 0.96 5.39 5.65  12.04
Nd 0.66 - 10.86 0.87 S . 0.59.
8m 10.25 1.48 1.48 8.60 - 0.96 5.83
Eu 0.21 6.53 1.60 8.82 8.21 0.75
Dy 1.05 013 1.0 9.41 1.00 0.39

Er 19.04 — ' — T — -
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B, EPLNK A~ pm) INAARFE LA BRIKREERS TH2. NEZ2THEH, £R
FRREh PR B FE B 16 2. 55 wm AR, TN LEEE Pr, Sm, Nd, Eu
f1 Dy. FrslERRi i #E451& 0.96dB/km/ppm (Pr), 10-$6dB/km/PPm(Nd), 1.48
dB/km/ppm (Sm), 1.60dB/km/ppm (Eu), 1.05dB/km/ppm (Dy), e Nd 5|42 5% i
BREEK., B FEREFIERE, £2.65 um FRAHFREEEET 1dB/km, WX
BT E B PO L 2 4y 51 4% F 1.04ppm(Pr), 0.67ppm(Sm), 0.09ppm(Nd),
0.68ppm(Eu) #1 0.95ppm(Dy). R % RAIME LB D ERMR AL RAGHAES, B
FKAKM 1dB/km #HEEH TR LB BEE, FIAFRH Pr, Sm, Eu, Dy %# Li#%

B AT 100 ppb, Nd i-% B O KT 10 ppb,

4 5 it

@ FIER LI, £ F L5 KRR ZE, 7T DA AT OB R AR
S

| (D) XM RELFME P DI R RRBRBHFEOH L E L Oo, Pr, Nd, Sm,
Eu, Dy #1 Er, :

(3) FERF BT RBTGFEE K 2.55 um AWM B RH 3528 Pr, Nd, Bu
fi Dy, H e Nd Bk, - |

) HRBIET 1dB/km SHER WML S BHKL, 3SR Pr, Sm, Eu 7
Dy & &L AET 100 ppm, N4 94 B AHET 10 ppb,

£ X M

1 #%%, R et al. LL5MF5T, 1987; 6 (2): 137 ~140
2 Odishi Y et al. Physics Crem, Glasses, 1983; 24 (5): 135~140
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OPTICAL ABSORPTION OF RARE EARTH ELEMENTS
IN FLUOROALUMINATE GLASS

Y1 Guaxaong, Hu HErFANG, YE ANMIN
(Skanghai Institute of Optics and Fins Mechanics, Chincse Academy of Sciences, Shanghai 201800, China)

The transmission spacira of rare-earth dopad fluoroaluminate glass are measured,
Their absorption coefficient o (1/cm) and absorptivity L(dB/km/ppm) in the range
from 0.3 to 8um are caloulated. It is found thab the rare earth elements, such as Ce, -
Pr, Nd, Sm, Eu and Dy have sharp absorption bands in the 3 to bum region besides
“in the ultraviolet to near infrared region. Their peak absorptivity is in the range
from 1.5 to 60dB/km/ppm, It is suggested that the concentration of Nd should be
reduced to below 10ppb and Pr, Sm, Eu and Dy to below 100ppb in the glass in order
to obtain an ultra-low lossfluoroaluminate glass fiber with optical loss less than 1dB/
km at 2.5um. '

Key words: rare earth elements, fuoroaluminate glasses, absorption loss,



