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A lidar for measuring atmospheric temperature and pressure
using near-infrared absorption lines of O, (2)
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Abstract: In previous LSS, we reported a temperature/pressure lidar using 1.27 u m absorption lines of O,. In
spite of advantage of better quantum efficiency and less contamination from absorption lines of other species,
the temperature/pressure lidar using 760nm absorption lines of O, has been excluded from the subject of the
study, because the absorption cross sections of their lines are sensitive to temperature. In this paper, we find out
more optimal lines in the 760nm absorption band than 1.27 u m absorption lines of O, for the
temperature/pressure lidar. The procedure selecting the optimal wavelength in the 760nm band and the results of
error analysis of the temperature/pressure lidar using 760nm absorption lines of O, are reported.

1. FLOIZ

HIEIDOART AR LT, R 1.27um (1320 O,
OWIMFRZFIH LT Oy I KR, KUEZHIEL .
KRR REEZ AW THERE A ESEL2EDTX
BN T A # —(DIAL)Z R R L=, TOMRFD
W T, I —2>OWER EOHEME/2D 760nm
WD Oy DRI EFIA T DL, Z T NARAD B
RN D 5y F DWW D BN DTl R
1.27um HOWIERZF A L7=b DI e~ F] 72
MEZNHDOD, DIAL TH FIREZIET 2560
— iR FEE CHARIRICHE R B AR T 5L,
BRI T EDLZ LD DIAL (ZXHE Rk
ENITE SN ED D, K 760nm OFHZHEFR
L7,

Alal, KEFEEZHWCTHEREZ R ESE5TF
EARITHER LTRSS WIR O IR &40 LT
D HZET, R 760nm 18 OKIRIZHEUR TH
BN LI SR D R E D O, IR R T& 52
LGN Te, ARFFETIX, 760nm A+ 3T O 5 358 W Y
PO AFIEEFEBEOREIZAILI2T7A4X —DZAF
BH DT H ARESCTHEEL —F — D RIFHA AL
— P = AT NVIRIN0 5B G LT E R A R
B2 — 2 aAZXDRREEL, 760nm fFiED O, D
AR AR LIz m kS EE D 0, J2E . &I, AEHI
ETAX —DAa HMEER LT,

2. 760nm {+3iF D O, D ULER DT

Fig.1 {Z 760nm {111 O, D iEFEERT, £z,
Fig.2 |2 760nm - 41D Oy WU IZ DV T ORI 2=
AT=1K (TR BT i fE D2 § 27T, O, DI
JE 2 E T DI AR X R R S R A W SRR &
RIEZEITHZEDNEELON, Fig.1,2 X KIRIZHE
723 R 764nm LD Oy WK X HF 2/ NS F
BT EMBFES B LD R BRI E 23 L
W, 2T, KR 770nm AU O KIR B T
273 P 32538 2 0D R Z ORISR A O CRIE 5
DI EERRFI LT,

1.0 \

AL

o
©
I

o
o
I

o
~
[

Transmission

762 764 766 768 770
Wavelength[nm]

© o
o N

Fig.1 Transmission of O, in 760nm absorption band
(HITRAN).
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Fig.2 Calculated result of change rate of absorption
cross section for AT=1K in 760nm absorption band.
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Table.1 Specifications of the lidar system

Pulse energy 200mJ
Repetition 100Hz
Telescope Diameter 60cm
Range resolution 500m
Measurement time 30min
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Fig.3 Error profiles for the atmospheric temperature
measurement in 760nm absorption band caused by
random error.
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Fig.4 Error profiles for the atmospheric pressure
measurement in 760nm absorption band caused by
random error.
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Fig.7 Spectra of O, absorption line.
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Fig.5 Error profiles for the atmospheric temperature
measurement in 760nm absorption band caused by
tuning error.
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Fig.6 Error profiles for the atmospheric pressure
measurement in 760nm absorption band caused by

tuning error.
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Fig.8 Error profiles for the atmospheric pressure
measurement in 760nm absorption band caused by

tuning error.
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Fig.9 Error profiles for the atmospheric temperature
measurement in 760nm absorption band caused by
tuning error and spectral width at 6km altitude.
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Fig.10 Error profiles for the atmospheric pressure
measurement in 760nm absorption band caused by
tuning error and spectral width at 6km altitude.
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