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Test observations of a frequency-tuneable resonance scattering lidar system: Fe
atom layer
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Abstract

We are developing a new resonance scattering lidar system to be installed at Syowa Station
(69S, 39E) in Antarctica. For the new lidar system, we have employed a tunable alexandrite
laser covering the resonance scattering lines of two neutral species, which are atomic potassium
(K, 770 nm) and atomic iron (Fe, 386 nm), and two ion species, which are calcium ion (Cat,
393 nm) and aurorally excited nitrogen ion (N;, 390 nm, 391 nm). In this presentation, we
will report current status on test observations of iron atom layer at National Institute of Polar
Research at Tachikawa, Japan (36N, 139E). In order to obtain the iron resonance line at 386
nm, we operate the fundamental laser (i.e. the tuneable alexandrite laser) at 772 nm, which is
shifted by 2 nm from the potassium resonance line at 770 nm, and then obtain the pulsed 386
nm laser using nonlinear crystal based on the second harmonic generation (SHG) technique.
Currently a pulse energy of 48 mJ at 25 Hz (i.e. 1.2 W) at 386 nm is generated from the
fundamental laser output of 160 mJ at 25 Hz (i.e. 4 W). According to previous observations,
the pulse energy of 48 mJ is usually enough for detection of resonance scattering signals from
iron layers. Thus, in addition to further improvement in the SHG unit, we are starting test
observations of iron layer at Tachikawa.

1. 0000

0000000000000 000000D20102015006000000O00O0O0O0ODO0O0OOO
000000000000000000000O00O0O00O00O0,0000/0000000000
O000069SO039EO0DODOOD, 20110 200000000,000,000000000000
Oo00.00,0000000000000000D00C0O0O,000000000O0/0000D0
00000000000000000,000000000PANSYOOOD, 000000000
gobboooobobboooobobboooobboboooobbboooboobboo-0oo0
000000000000 00000000000000 (OO0 (2013), 0000000].

2. 0000000000000O00OO0
goooooobobooobobooooobobo,0goobobooobobooooboboooooo
goo0oooOobOoDOoOUOoOoU0OOobO0ObOdODbL. UbOoobOobUODbUoOUbUoboboobo 20
0000000 20000000KO0 770nm0 FeODO 38nmO00 2000000Cat000
39nm 0 0000000000000 N;DDD 390nm, 39InmO 00000000 0O0O0ODOO.
Tablel OODO0OO0ODOOO0OODOOO0OODOOOOODOOOOODOOOOOD. OOO
0O000000ooO00o00ooO0oo0 LbOoooOdOooOooooOooooooooooog
googoog.



Tablel The Alexandrite-laser system parameters and resonance scattering lines of target species.

Alexandrite-laser system parameters Resonance scattering lines
Light source Flash lamp pumped Alexandrite Species Wavelength
Wavelength 768-788nm, 384-394nm (SHG)

Power 4W, 2W (SHG) K 770.11nm

Pulse energy 200mJ, 100mJ (SHG) Fe 386.10nm
Repetition rate 25Hz Cat 393.48nm

Pulse width 50—200ns N;’ 390.30nm, 391.08nm
Line width <100MHz

Wavelength accuracy <10MHz
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Figurel Overview of the lidar system.



