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Abstract The rlatonship between the net gain of wo k nds of glassw ih high dopant concentrations and pump ing pow et
thread lengths is m easured at room ten perature The resulis shov that under 100mW pump ing pow et the net gain of Erdoped
glass thread w ith 0. 19g/an’ concentration is 1. 96dB/an, its threshod pun ping pow er 8 36mW and optinum length is 4 San.
The net gain of Yb:E -codoped glass thread w ith 1. 1g/em® Y concentration and 0 12g/em’ E -concentration is 3 07dB/em, its
threshold punp ng power is 28mW and optmum length is 2 San. That § 10dB total net gan can be obtained within 10cm
length The netgamn ofY b Ercodoped ghss l‘hre’t take on the trend of saturation when pum ping pow er becan es stronger
[tm eans thatmore sensitive yttethim mproves he-nét gain characterstics of the E -doped fber an plifiers

Key words guided wave and fber optics fber anplifies high-concentraton dopant Erdoped/ Yb: Ercodoped silicate
glass thread pum ping pover
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Fig 2 Synthetic figure of LED spectum and signal spectum amplified by

silicate g hss thread
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Fig 3 Synthetic figure of absorption spectrum and an p lified s ign al spectrum

of silicate glass thread
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Fig 5 Netgan of Erdoped ghss threat vs pump power
80mW ,
80mW,

[4 5]

100mW



29 5

537
Q 19g/an’ , ,
7 83dB, L 96dB /am,
36mW R
7Tan R s
100mW R R 100mW 6 14dB
3. 07dB /an
, 6 , 8 , 10 0mW
Q 19g/a’
4. San 8
o— — 7
C.=0.19g/cm’—* 6
8C§=0.095gcmf\ S s
7 ; . ]
2 . 3 B 4 P.=100mW
g : 53 C,,=1.1g/cm’®
5 3 €,=0.048g/cm’ 2 C,=0.12g/cm’
"Jé 4 1 | 1
3 o Y515 25 35 43
TL ; } ‘ length/cm
P2 3leng‘1h/cm5 6 7 Fig 8 Netgain of Yb:Er co-doped ghss threat vs length
Fig 6 Net gain ofEr-doped glass threat vs length 2 Sa,
4 5an ,
3 2
980nm
2x10° " an’, 980mm 4
2.58%10 "an” 8 M, Yh' 21:‘1/2_’21:‘5/2
3+ /
EI} 4115/2 _'4113/2
, : 100mW
’ ’ @ L 96dB/an 3 07dB/
' [7 8] ’ an, 4 5an 2 S5an,
’ 10dB

9:1
7 2an
Q 12g/am’

L 1g/cm3

28mW,

( L=2cm
vail 1g/em? ,
C,=0.12g/em

net gian/dB

-4020 3040 5060 7080 90 100
pump power/mW

Fig7 Netgain of YBEExr codoped glass threat vs pum p power

36mW
980mm ),

(1

[2]

[3]

[4]

LAMNG R L, ZERVASM N. Etbum-doped fber anplifierw ih 54
dB gain and 3 1dB nose figure [ J]. EEEE Phoon Technol L ett
1992, 4(12): 1345~ 1347.
s s etal [
. , 2002 13(12): 1267~ 1271
s N et al
[J]. . , 2003 14(4): 380~ 382
PASQUALE F D, FEDER IGH IM. M odeling of niom and pair nduced

(F#% 5547 )



554

2005 10

normalized valuel

normalized valuel

0.3
¥ 0%

—_ ]0 c

2 08=30,R=1,R =1

L:J [

5 06

2

S 0.4

E 02
0

normal

normalized valuel

~

Fig 2 Nomalized 3-D OTF's fr various @ andR , R,

3
(D R 3-D OTF
( 2a  2h
w=1R,=1~10Ry= 1 3D OTF )
( 2c 2dw=30R.,=1~ 10 R4= 1
3-D OTF )
(2) 2a 2¢ ,w=LR,=1
Ri=1 Ri= 4 3D OTF ;
2c 2f ,w=3QR,=1 R,
Rq=4 3D OTF @
) 3-D
OTF
(3) w=1LR,=1 R.= 1Q
3-D OTF
[1] . . et al
[J]. , 1999 19(8): 1118~ 1122

[2] HELL SW, BOOTH M, W IIMS S Two-photon near and far field fir
orescence microscopy with continuouswave excitation [ J]. Opt Lett
1998 23(15): 1238~ 1240

[ 3] CUMPSTEM BH, ANANTHAVEL S P, BARLOW S et al Two-photon

polym erzaton mitiabors for three - d i ensinal optical datasorage and

[4]

[5]

[7]

[8]

[9]

[ 10]

[11]

[ 12]

[ 13]

[ 14]

[15]

microfibrication [ J]. Naturg 1999 398(4): 51~ 54.

SUN H B, MATSUO S M ISAWA H. Three din ensbnal photonic crys
tal strutures achieved w ith tw o photon-ab soxp tion photopolm erzation
of resin[ J]. A P L, 1999 74(6): 78~ 788.

s s et al
[]]. , 2002 22(10): 1219~ 1223

s s et al
[]]. ,200Q 17(3): 199~ 204.

s s et al
[]]. , 1997 17(3): 308~ 313,

s s et al

[J]. , 2002, A32(6): 538~ 547.
s s etal [J]

, 199, 18(5): 261~ 263
L] , 1997 21(5): 284~ 287

[J]. , 2000 49(6): 1076~ 1080
GU M. Principls of three dim ensibnal maging in confocalm kcrosco
pees [M]. Singapare W orld Scientific 1996 1~ 10.
DRAZIC V. Three-d m ens on al tran sfer fun ction analyss of a confocal
fln orescen ce microscope with a fmie-sized source and detector [ J].
IMod Opt 1993 40(5): 879~ 887.
DRAZC V. Three dm ensional transfer function of coherent confocal
m icroscopes with extended source and detector [ J]. J Mod Opt
1992 39(8): 1777~ 1790

N s et al

[J]. , 199, 47( 8): 1289~ 1294

(EEF 5377 )
upconverson mechanisns i high concentration erbim-doped silica
waveguides [J]. EEE J Lightwave T echnol 195 13 (9): 1858 ~
1864

[ 5] VanDen HOVEN G N, SNOEKS E, POIMAN A et al U pconversion
nErmphntedALO; waveguides [ J]. JA P, 1996, 79( 3): 1258~
1265

[ 6] SHOOSHTARIA, TOUAM T, NAJFIS Tetal YB* sensied Er'* -

[7]

[8]

doped waveguide amplifiers a theoretical approach [J]. Opt& Quant
Electron 1998 30(4): 249~ 264
MAURICE E, MONNOM G, DUSSARD ER B ezal Clhstering effects
on double energy transfer i heavily ytierbum- erh im- codoped silica
fibers [ J]. JO S A. 1996 B13(4): 693~ 698.
s R et al LD Eft Y+
[JI , 2002, 23(3): 238~ 242



