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High Spectral Resolution Lidar with a Potassium Faraday Filter for
Temperature Measurements
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Abstract:

A high-spectral-resolution lidar (HSRL) using potassium atomic absorption filters was proposed for temperature
profile measurements in low altitude. In this paper, we propose new filter system replacing absorption filters with
a Faraday filter to reduce the temperature measurement error in daytime.
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Fig.1 Block diagram of High Spectral Resolution Lidar

for temperature measurement
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Fig.2 Transmission spectrum of a Faraday filter.
(Cell temperature: 120°C, cell length: 7cm)

RIZ Table. 1IZ/R T &40 T, & 0~20km
D BARZ ] D KGR E R 22 D FHERE R A e kL &
e UC Fig. 3 1R d, 7pds. B O 5 iR E
FFEREZHNTWS, RIS, 7777
— 7 A NEEER LG AT AT, &E
6km T 2K, /&% 20km T O0.8K OFEEL 2D | EW
FHANZ B W T b KIGEDOREAZ T, HIEiRE
DRI FERL TE 72,

Dll

4. Bbhiz
V3al—valilin Ty I T =T 4 H
AT S Z LIk o CTRICER ORKIERIERE
ZDIREMNATRETH D Z &b oT, Sk ER
W7 77T —7 4 VH EBIER LR 2 R T 5
EEBIT, BETe 7 A NVHNET) TETDH
Do

STCO LAV —HELAT bV ZRd,

(4 P
4 .
5 (4 .
’,
. 4 o
£ ot
x 3 ¢
7]
T 5 P —— Faraday Night
£ e o @ Faraday Day
< 1 = == \Vapor Night
e+« Vapor Da
0 p \J
0.1 1 10
Temperature Error [K]
20 -~
18
16
E14
= *
v 12
s Faraday Night
'-_t-' 10 e o e Faraday Day
< g = == Vapor Night
«+esVapor Da
6 ) p \J
0.1 1 10
Temperature Error [K]
Fig.3 Temperature error as a function of altitude
Table 1. Lidar parameters for temperature
measurement error simulation
Altitude Okm~6km | 6km~20km
Pulse Energy 50mJ
Repetition Rate 10Hz
Telescope Diameter 20cm 50cm
Range Resolution 100m 200m
Accumulation Time 30min 60min
Optical Transmittance 20%
Detector Efficiency 10%
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