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Glass Waveguide Amplifier

Abstract

Yoshiyvuki ASAHARA

Materials Research Labovatory

Nd- and E-doped glass waveguide amplifier have recieved growing attention in recent vears. This

papaer reviews on thelr amplification characteristics around 1.05 and 1.55 um. Their application and

future prospects are also reviewed briefly
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Fig. 1 Experimental setup for glass waveguide
amplifier.
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Fig. 2 Amplification characterisitces of 194 om-
long Er-doped sitica-based waveguide'.
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Table 1 Amplification characteristics of glass waveguide.
Pump Signal Signal power/
Rare earth Substrate Diameter  wavelength  wavelength  Pumppower GAin/length  rel.
{pm) {nm} {(pm) rW/ (mW) (dB/em)
Nd{3.5wt%) SiHeate 2.7 (stab) Xe fiash 1.06 ~6/13 Hem 1.07/3 {53
(SPTY
Nd{Z.0wt%) Bariumcrawn  1.2{slab) 585{dye} 1.064 /800 1.8/1 {233
(SPT}

Nd{4.0wt%) LG-780(5PT) X1 590 {dye} 1.064 3/0.4 (12}
phosphate)

Nd {soda-time) a15 1.057 /85 3/2.4 (22)

(18)

Nd LHG 5{IE) 17%33 514.5(An) 1.054 10/150 3.5/1 {10}
{phosphate)

Nd siticate (IE) 53202 2V AG) 1.06 /140 15/8 (11

Er SILICA{FHD) a7 a80{T} 1.55 /640 13.7/19.4  (14)

Er silicate (SPT) 1.3%6 a75 (T 1.53 120 0/2.4021dBY (13

br Kigre QE~7 73T} /=50 19/0.47 {21)
{phosphate}

Er silica i 528 (AN 1.8 /~188 23R (18}

Er silica(5PT) 1.5%10 §80(Ti} 1.43 /=300 15/4.3 {17}

Er silica {FHI 8x7 a0 (LI 1.53 /9% 9.4/23 (15}

Yd-Er LHG-5 14=20 G75(Ti} 1.53 /=140 1.1{2.5dB)  {118)

{(FEYSPT : sputtering, 1B : ion-exchange, FHEB : flame hydrolisis deposition
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Fig. 3 Cross-section {2} and transverse refrac-
tive index profile (b)Y of composite rare-
earth-doped glass waveguide™.
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Fig. 4 Y-branch waveguide laser structure™,

Eldve e Ly, ORI EERT ATES
“““ -2 LT, Bt R R e -
- L T, A BRI h D% L i
BEOWTOEELH D, i, Fig 3I10%ET
3T, 2RAACERETERLAZED T~
W EY, HAEBAA 2 -7 LT A
P iR B S DL TR L -
BT 200 THE™, WEMRL 4.7 mm O3
HETI04B BRESNLTHEYN, SFHO LY
R L LT BN S,

31



4. HS5AHRBROBBEHEHOER

ik ORI OIEANCE, T A B
TR & RO A H L, Lo LT
LARMESBLELONEY, BGEBRETHOR
dB &R HE T, LA, Fig 4 1I0RT &
SEIEEEZ LA, L, YORMTHELS
3dB @iAROHEROBRA SRR L, kR
flik 2 M T 5 LT, TR ERMIC L
P 2T 5™ | MRS L v
FHREL LTHE2 D,

6. BbHYIZ

FhM A A %P7 LA T RN
b B & Aoyl o wW Tk, E 7,
B AT AR O R Table 1 i2F &
o, Stk BPER O AT A - RS
4 22 HHETHHRICHRI T b, DT
35T AR S L — I e 2
PERHES LA Z LR L,

SR
13 M.JL Weber: J. Non-cryst. Solids, 123
(1990} 208
2} Y. Asahara: J. Ceram. Soc. Japan, 99
(1891} 903
3} DN, Payne: 7th International Confer-
ence on Integrated Optics and Optical
Fiber Communication (100C)
July18-21 {1986} 20A3-1
4) L. Leekie, fli: Electron. Lett., 235 (1984
1078
5y H. Yajima, 5. Kawase and Y. Sekimoto
Appl. Phys. Lett. 21 (1972) 407
6} H. Acki, O. Maruyama and Y. Asahara:
IEEE Photonics Tech. Lett. 2, {1990) 459
7Y H. Aoki, . Maruyama and Y. Asahara:
Electron. Lett. 26, (1990) 1910
8) N.F. Sanford, K.J. Malone and D. R.
Larson: Opt. Lett. 15, (1850} 366

Kobe,

32

9

i0)

i)

12}

13}

143

18)

Y. Hibino, T. Kitagawa, M. Shimizu, F.
Hanawa and A. Sugita: IEEE Photonics
Tech. Lett. 1 {1989) 349

H. Aoki, E. Ishikawa, Y. Asahara:
Electron. Lett., 27 (1991} 2351

A.N. Miliou fl: Optical Society of
America, 1992 Anmnual Meting, Albu-
quergue, NM. Sept 26-25, 1992, Technical
Digest p 57 Tuj2

G. R. ]. Robertson and P. E, Jessop 1 Appl.
Opt. 30 {1991} 276

1. Shmulovich fii : Electron.
(1992) 1181

T. Kitgawa fib: Optical Amplifiers and

Lett., 28

their applications, Topical Meeting, San-
ta Fe, NM. June 2426, {1892), PD1

K. Hattori, 8 : Flectron. Lett., 29 (1993}
357

). Trouchet, A Bequin, P. Laborde, C.
Lerminiaux : QFC/IO0QCS3, San  Jose,
February 21~26, (1993) WGS, Technical
Digest series 4 (Optical
America, 1990) p 106

§. Shmulovich f&: OFC/IO0C'Y3, San
Jose, February 21~26, 1983, {Optical
Society of America, 19907 PD18

PR, WFEEE AN RREE 4
MBI GR T, AHBEHREER,
oot e B (1993)

M.J. Li f: Appl. Phys. Lett, 58 (1992}
2607

S. Honkanen fit : Eectron. Lett,, 28 (1992)
746

W. I, Wang it : Electron. Lett., 28 (1962}
1872

N. A. Sanford, fi: Opt. Lett. 16 (1991}
1168

B. Chen and C. L. Tang : Appl. Phys. Lett.
28 (1976) 435

Society  of

NEW GLASS Vol.9 No.1 1994



