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Characteristics of a Na Faraday filter for daytime lidar observations
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Abstract : Ultranarrow bandpass Na vapor dispersive Faraday filters at 589 nm are studied for the
daytime measurements of mesospheric Na layers. These filters makes use of the Faraday effect and
Fraunhofer line. We have tried to calculate the temperatures and magnetic fields keeping the high

transmission and the ultranarrow bandwidth.

1. LI

FSAT—IZE), T U AT YT A YT LAVTRBEREZAT) 720121, KBICX
BERN /A XERIBICH Y NT B0, FFBONY FIXZAT A VY —DFLEE L b,
RERFWOLNTEZZ YOV RHBE L7440V =3, EY 7 F2EZL A 72D TE %
BEFAEILETHY U, BBRIH I0%BELE Y, —FH, BFER 714 vy -1k, &
FORPEFBT L7200, FOFTFT TRV FBEIER T4 VY —12%o>TLES ., X
Atomic Resonance Filter 1Z. EVHDBEFERVE VT THLENDHY, LRV EV S
WEWAREZEEERESTE, BEFP /A XRERTAEVIEESH A 2, ZhICH
L T Chen et.al(1993"FHE L7z, BTFRK 74 VI — LA THAEDE L NaEF7 7
55— 7 4 V¥ —iX, Na D D, #(589nm)iI BV TR AEEE 85%. FEIE 1.8GHz £\
BHEHCTHBBREONY FNATANT =L oT0h, BAlZ, A4 F—IZLABBD
HFRED Na DFER, TNE A LARENED DI N EF 777771V —%
BRELTWA, 2ZTiE, FONaBEF 77 7 =74 V7 =B OEBRRL | RHFEZ N
YFIEZ R CTEXARELREOEEY, YI2l—Tavilihkowsdlic, E&
ATV I 2L —Ya v RO LALYRE L,

2. BEBEFT 1 Vy —OEEEE
Figl IR Na T 77 77— 71 V5 —DEEX%/RT,

. B Power Meter
Ring Dye Laser —
_>D_> p-Na Celllpe /|3 P1,P2:polarizers
S:diaphragm

S P1 P2

Fig.1 The principle diagram of ultranarrow bandpass Na vapor dispersive Fraday filter
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Fig.2 Theoretical optical depth for D, line in an axial
magnetic field of 1750G with a cell, 0.76cm long, at 189°C
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Fig.3 Theoretical Faraday rotation angle for D, line in an axial
magnetic field of 1750G with a cell, 0.76cm long, at 189 C

-15

Q.
A4

-5 5
Frequency[GHz]

15

Fig.4 Theoretical filter transmission for D, line in an axial
magnetic field of 1750G with a cell, 0.76¢cm long, at 189C
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Fig.5 Theoretical changes of the transmission and FWHM
in an magnetic field of 1750G with a cell, 0.76cm long
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Fig.6 Theoretical changes of the transmission and FWHM
in an temperature of 189°C with a cell, 0.76cm long
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Fig.8 Experimental filter transmission for D line in an axial Fig.9 Experimental filter transmission for D, line in an axial
magnetic field of 1950G with a cell ,1cm long, at 198°C maguetic field of 2000G with a cell ,1cm long, at 192.5C
Ditetor2
Ring Dye Laser Si . S2
P1 P2
i Di tetor1 P1,P2ipolarizers
F-P 51,52 Beam spritters
F-P:Fabry-Perot interferometer
Laser Intensity| Computer ,
B Signal
Frequency Marker

5.
(1)
(2)
(3)
“4)
(5)
(6)

Scan Control

Fig.10 Next time experimental setup for measuring the filter transmission
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