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Development of a Portable Lidar for Temperature Measurement of Volcanic Fumarole Gas
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Abstract :

Temperature measurement of volcanic fumarole gas is important to know the activity of volcanoes and to predict
eruptions. We are developing a portable bistatic lidar for remote sensing of temperature of volcanic fumarole gas.
A high-spectral-resolution lidar technique with a potassium atomic absorption filter is proposed for temperature
measurement. This lidar system consists of a frequency locked CW two diode laser as a transmitter and potassium
vapor cells as an atomic absorption filter. We decide optimal combination of absorption filter temperature by
simulation.

1. iFUHIT

KIUNDEHENDEEED 56, < 7~ R LT KEER TR T R EMREN D, KILAT AT,
Mk DO UE(H IR AE-CIE IR I b IRICEN D 72D, T OG- E - BES2MAZ L1, #FD
~ 7 OREZ D ETRODNTEIZNED, £, MATOEMIZONWTI ) LERIEEZITH 2 & T, i
FOWBETFHIZET D ENTESD, L2ANELL DA, MR ONL KU AZEERERLZD, £
DOIRE A2 EHERET 2 2 LI OfERMME D 72, EREFHIITFEORIEI RO LT 5,

B TIL, XE OB ESABHEZ B E Uiz, BV U LR WIN T 4 V2 —% - E AR
7 NIRRT A X — %R L, & 2kn £ TORIRBHNZEII L TWDENR, ZOTA X — AT Al
FeIE & LT A2 J5E 0 Nd:YAG-SHG Jibite Ti:Sapphire L—% —Z AW TWWa 7=, BAA~RKHH LT
OHEIINEETH D, I T, KMEFEHOESEEORERBHNEZBHNE L, B TOREKRTO
EHNARE CRIDIEWNRIRERR R — X TNV T A X — % Bl \ZBA%E Lz, ZEEI/NEO B U 7 AP
T AN =% HRICREBEOAREREER v 7 O @ EE R L —F—Z2 v, EZEL AT U R
BRAARLZT 4w VEETLHZEICED, R—F T NVREEFN T A X —%2E8T 5,

2. WV YLBRFRINT 4 NVE —DREIRE

SKIEOWPEFRELXE ALY SADREET A X — L FHEN 2 5EMNC Fox 3B E 7700m 0B U v
DRTFRI T 4 VB2 —F 0D, JRTFWIRT o v Z2—1%, @RBIET20 7 A 8/WZE LiAde—F—|Z
FOIBERE LRI T 4 V2 —THDHN, BEEEZDZ LKV RIFRIEEZE 252 L kD,
JRFRINL T 4 V& —IZ K0 I —HELER O 2RI S, KURIC RV BT 5 LA U —HBELAXT ML ods
Oy, REREORLD 2500 Y 7 AT 4 02— JIELZEDOFEENLAF 5 RE L) S &IE
EhEbH,

ARl B TH D KIUEKIREOFHZ1T 5 720, JAWKIREFHA TOHI U U LT 4 VX — D78k
EREOMAGDEE Y I 2L —2a L VRDTZ, WYV TLAT 4N F—DF/NLVET T5mmE LT,
7 4 B —DEARIRE T4 78 I —BELR D ORI AAMF B35 100°C & L, iR ElL, & — & — D ER
25 2000CE L, HRITET. 520N RKIEE [ICBTH LAY —8ELAXT hrk 2 50H Y
TAT 4 E—], 2 DKREREIK T HEBEFHEE O THELEBO 7 4 V¥ —FilE S, & S, %K
WhH, WICHEBREDL R=S/S, L{FH5#Ee =, (1/S)+1/S,) » 55 IEME#E

&, =&sR(T)AT, | AR(T,) R t=, &, IXFEHOREEETT + b HAN OHAE1/IN Th s,




LAY —HEUEED 7 + ¥ 108, 7 4% 7
— 2 ORI 100°C L FET 5, KRR 30°C, ] —307T
100°C, 600CEEZzT-EEDT 42— 1 DIREIC - = 100°C
X HKIRBAIE-RE e, DRFEMRE Fig. 1 1TRT, 600°C
KEIBEHN 6000CD L XTI 7 4V — 1 DIRENG
VME ERIEREBRET/ NS LS 2D REKBIRE
200COIRFIZ i b RIRPEFR AN S <D, L,
KEIRE DY 100°C ORI 180°C, 30°C DRIz I
161 COENT 4 )V H — 1 OREIREICIRD Z &N

LYo, — —

[=)]

Temperature @rror [K)

3. KA ABEHBOIDDTA L= AT I 110120 130 140 150 160 170 180 190 200
Fig.2 IZBHRE LT IA X =V AT DT vy 7K

R, IBERIL OV OYERT — =T TS Filter temperatures [K]
RGN L — 5 — () 1. 5WeT70nm) %

WU W ABAC LD EHENEERIE AT TV S, Fig.1 Temperature error as a function of filter
ZAFRIL AR 20em O/NULREEIZ T XY KN temperature to variations of air temperature.

U D LRSI T 4 V2 —, JeEFEEE, 7+ b

YR B =EANTW D, ERAFEZEEL TN

ABT 4y I RBETDHIEITED, W= =2 D ERAREL 2> T D, HER, XfERE
BICANNC L DERFIRET, FEEMKE W B TOFHUAFRETH 5,

4. BbYIZ

EBRETOME, Fx U T L—a B KDYVIRE, VAT AEEREOFTRINCH > Th& | BT
OWIREFH & ¥ % ) T L—t a3 U479 FETH D, ZO%, MEEILETH—4 TV AKL T~ T
A F— ARY MAH AT L ORRFBIZTT ) HETH 5.,

BEE ORAFZEIT B AR IR LS R S 2e B B4 (21340122) OB E & TITHhIL TV 5,

2Z3#k  [1]1H.Shimizu et al., Appl. Opt. Vol.22, No.9, p.1373, 1983

~,
ECLD —
] AN
Wavelength
Lock Cell
Power
Supply
==
Q
(&)
%‘] 3 |o=r
K
Cell Photon
Counter

S ]

.
Fig.2 Block diagram of portable high-spectral-resolution lidar for temperature
measurement of volcanic fumarole gas with two potassium absorption filters.




