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Development of compact optical multi gas sensor
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Abstract: Compact optical gas sensors based on the Raman effect and ultraviolet absorption spectroscopy were developed.

These sensors are miniaturized and do not require alignment, because the mirrors and optics are fixed onto a precisely

machined micro optical bench made by a micro machine technology. The measured signals showed good linearity against the

gas concentrations. The detection limit using the Raman effect was 1% for hydrogen or 2000 ppm for methane, and the

detection limit using ultraviolet absorption spectroscopy was 5 ppm for ammonia and sulfur dioxide for an optical path length

of 20 mm.
1. F &

2.
2.

HIE, (%22, KREEHUA AT CDIELV VYISO T A 3083 HWSNTERY, ZomiEu N L% 500 EHIZ
YD, £, FERMICIES HICEHGE - BEREEDSEETH Y, TAOREN, V72 A M, <V TF B ARRHEOBLE T
ORFTEITx UBAED & 2 WP I C e 3 < T A Lo/ [N < i 2 MEASRD BT D, 2SO RN HARSE
TV~ VT T2 Y OIS A BRI E Uiz, S 2 T, RO RE Y & T OREEBRERT T4 A2 b
B 55, 22T, ~A 7 av =0 ZICRDBYELIcmiEE~ A 7 o P TFE NS Z LIC kY, HEZEMIBIT
DWET TA A NEREE L, v 7O IR B LT, £, FELE LT, T~ U 2hi & SN EE AV
T NI AR HEVENBYEL, B O~ VT T AREEFHIBSRE 2 ARRE L 7= D TEOFRERIZ OV THET 5,

EERREBR S REAIFE
1 STUBRERW-AREY

T~ R E AT N EAT 2 oY oBER K E Fig.l 1T, EFIC/NM DPSS L —¥ (K 532nm,
VAT RIVF 200ud, 2V ANE 3ns, PRF1kHz) #HWo, BT 71X, 74+ NIV TT7T7 4LV HT A
W BT SN~ A 7 v F_0F (20mm X 30mm) ([ZHT 7 A NE~w A 78 Ly XONFRMNEREE CHUE
INTWD, L—YRITHT 7 A N KV R AREKRICE NI Ty Bk &hd, Fy 7 Eoay
A—B LU AMBRE SN L —FRICE s THEL S T U BELEIFER LV XLV Z T 7 A NIZEBEASIN D,

Compact

. UV Light Source
Sensor Chip -

Sensor Chip

Compact ~"J* Optical Fiber for

Spectroscope -

— s B - —
y oo Opfical Fiber — [~-,_-Iu—-_,..-
f?:rl“\:or Laser Transmitter ) 12l
e //

-

Optical Filter == Optical Fiber
Optical Fiber for Signal Receiver ===
for Signal Receiver
Fig. 1. Schematic diagram of compact multi gas sensor Fig. 2. Schematic diagram of compact multi gas sensor
using Raman effect using UV absorption spectroscopy
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Fig. 3. Optical configuration of Raman type sensor chip ~ Fig. 4. Optical configuration of UV absorption type sensor chip
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Fig. 5. Raman scattering signals for CH4 Fig. 6. Dependence of Raman signal of Hz and CH4
on concentration
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Fig. 7. Absorption coefficient of NHs and SOz Fig. 8. Dependence of absorption coefficient of NHs and
SOz20n concentration
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