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& d7olMe CHi=gl L= 331525 nm-1625 nm)ollM 3 skt 7Hest B4 3 FlolAE AR, o1& o)%
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FA|o] . optical fiber laset, fiber Fabry-Perot tunable filter.
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Telecommunication bands Wavelength range
O-HAE (Original) 1260-1360 nm
E-M = (Extended) 1360-1460 nm
S-¥i = (Short wavelength) 1460-1530 nm
C-¥l= (Conventional) 1530-1565 nm
_¥= (Long wavelength) 1565-1625 nm
U-HE. (Ultralong wavelength) 1625-1675 nm
¥ 2. EDF?] FQ/EA]

1. Dimensions/Geomeric Properties
Co-dopants Ge/Al
Core radius 0.96 um
Fiber outside diameter 125 um
Refractive index diff (An) 0.0365
Estimated erbium concentration 2.65 ¢®m™
MFD (Petermann 2) 1.55 pm 512 um
2. Optical Porperties
Cutoff wavelength 820 um
Loss at 1558.5 nm 6.0 dB/m
Peak absorption (near 1530 nm) 17.1 dB/m
Peak absorption (near 980 nm) 14.1 dB/m

Numerical aperture 0.328
Background loss 1.2 gm 11.18 dB/km
Est. background 1.55 um 4.75 dB/km
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L/C Coupler
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Collimator Acetylene cell Detector

Coupler
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Y 1. CLAE sloly go|xe} opiddEA}e] FTiEe AT
A8 A X =(EDF: erbium-doped fiber, WDM: wavelength
division multiplexer, ISO: isolator, L/C: L-¥=/C-Hi=
WDM, FFP-TF: Fiber Fabry-Perot Tunable Filter).
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Oy 2e B d7elA AMEg F 79 FFP-TFY PZTel
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SHPABCH,) BA) FFEFS A8 50:50 F 8 2 1 »
£ olgst] FHH dolAY HAL 17 1904HF OSAR g 2
BUEHST G dolA We ogd sk Aol A 3 3
A AR TEZ F4 AMEFDS BA3NTE AP AR g 2 ®
3 opEd 7k AL A AFSAT oMM 120 Torré s 1 "
PHe ZHeth ohARY A Lole Semelz A9 ABE "ol ]1* L
10 mmel™, Aol A== T} TS} irk, o gd & 021 0.8 ° K
% 94 :g-fﬁ}‘\j —‘E;_% E 30{'}\—19’}- 7‘_:}‘-01 53‘%),‘_1 ‘:“HEQ’] CJ?HE Og 15120 15:25 ' 15:30 15l35 15I40 15'45
¢l 1520-1550 nmol| F2 EX 3} 16 237] wjBol] opxE Wavelength [nm]
A 2R A FFYAS 29I A, B D A o9 5 gue 9 AoMe srbsiEA 238 sole) ohiY
Pump LD1% $&A17]2 FFP-TF2 ZE|(FSR: 8.612 THZ)E o] T4 AHED,
2Ee F4A5E 92 4 itk o W Pump LDIE]
A 9= 40 mWRAY FEH F dolAe] 28 1 mW
k. 2% s AR oA We ohiga sk Ao 3 b
sl AL F¢ AFEHo|t) FAF 4 Folxe FFp ¥H 05
o] &% QHH3LE sl TEC(thermo-electric cooler)?l 25E g '
25°C2 PEI FolAe] TR FIeE WA sk £ ool
PZTo] 0-400mVe] AME 200 mHzE FAMIARL, 52709) £
EFAES BT 5 ATk 53] 2YolA Lo e 8 04
22 EE-LED' WA glo]AS og3a de 2sEds) g
MR o 5dB o4 ¥ Y FeuE 2 Yee ¢ 2 o
3 3. O}l‘ﬂ%ﬂ](mCsz) E—Z]—QJ ;‘{lzg_ﬁ}‘% 0i0528.65 152I8,70 152'8‘75 152l8.80 15218‘85 152I8.90 1528.95
R Branch  Wavelength (nm) PBranch  Wavelength (nm) Wavelength [nm]
25 1521.5704 1 1533.8180 a9 6. oPEA(BPC,HY)S R8N dFsls 4 ~AHEHEAX
24 1521.9492 2 1534.3499 g3l 279 JZL 28 GHz, T8-S 80%).
23 1522.3320 3 1534.8872
22 1522.7226 4 1535.4298 2= 919t}
21 1523.1191 5 1535.9779 1% 6°ﬂ E!_o]% 3‘:_5_'__ _’:3?‘4_15_‘3,5‘% R8°ﬂ '8“‘%‘:6% _g_z’\_)‘\j_o_
20 1523.5213 6 1536.5316 g - d i
19 1523.9203 7 1537.0909 2 &5 4=t oF 80%°1ch. Lorentz 54 854 F5del
18 1524.3431 8 1537.6559 AZL oF 28 GHz Ax=E AU, =& HEZF) (500
17 1524.7626 9 1538.2267 MHz)Et} ¢ 560 AE 2 HAELS 7198 & 5 ). oL
}2 gigggg }(1) gggggzg A AZFo] F713t O_H?rE— A Yol %Z}el geo] ¥7) wE
14 1526.0558 - 1539.9735 o BAE Alolof] FEof et AEZZrl(collision broadening)
13 1526.4984 13 1540.5674 7b 7P 837 ddejnt
12 1526.9467 14 1541.1670
11 1527.4007 15 1541.7724 V. 4E U 9|
10 1527.8604 16 1542.3837
: osrom 15 isdaen B Q7iE 5 33071 ol 3719 FA1E s
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; e o SO HE Zeld olsude B FFE HYSE ) iRl
3 1531:2385 23 15 46:8266 FFP-TE(Fiber Fabry-Perot Tunable Filter)el] ¢|3] CHi= 2
2 1531.7436 24 1547.4849 L=l 24 °F 102 nm(1510.4-1612.6 nm)®] H oA g
1 1532.2541 25 1548.1491 2 A& e 5 Yt
0

1532.7701 26 1548.8193 A5 3 FoAEe BURsE B8R 25 F(mode
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Spectroscopy of acetylene (*C,H,) using a tunable erbium-doped fiber ring laser
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We fabricated erbium-doped fiber ring laser with a new structure that can operate in C- & L-band wavelength region. The wave-
length of the laser can be tuned continuously over 102 nm between 1510.4-1612.6 nm by insertion of the fiber Fabry-Perot tun-
able filter (FFP-TF) in the ring cavity. By use of the wavelength tunable characteristics of our fiber laser, we measured absorption
spectra of more than fifty transition lines of the acetylene ('*C,H,) molecule with high signal to noise ratio (SNR).
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