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Development of a resonance-scattering lidar system for detecting a variety of atomic and ionic
species distributed in the mesosphere and lower-thermosphere
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Interaction between the neutral atmosphere and the plasma atmosphere can be studied by measuring the altitude,
density, and temperature of metal atoms and metal ions in the mesosphere and lower thermosphere with resonance
scattering lidar. Injection-locked nanosecond pulsed Ti:sapphire laser system as the lidar source consists of seed
lasers with high frequency purity and a power oscillator with high power. Emissions of second harmonic generation
of Ti:Sapphire cover the absorption lines of Ca and Ca’. Resonance scattering signal of Ca and Ca* was captured by
observation with this lidar system. We will show the developed injection-locked nanosecond pulsed Ti:sapphire laser
system and the observation of Ca and Ca*.

Key Words: Lidar, Mesosphere, Ti:sapphire laser, Injection locked

IZC®HIC

HFHERRE T I A~ KRRXOMEFERZERNICHMBRET 2720121, HEKEFHOERTH 5 22
80km~120km ® F [ & « FE#E (Mesosphere and Lower Thermosphere : MLT) fHIRIC T HE T
— A NBO TCEBETHDH, LT HIRICTREHKROSERFEFEARE L WD, ERETEICHFET
L, RO LT ART (Ca) & IMIOINLT T AAA Y (Ca*) X —F v b & Lz
TAFX—ICLoT, E@EED Ca b Ca OBEORENFETH 5, MLT IR O & B 1T XK s
T+ EAEBEVIEL TWVWDD, Ca b CADRESCHEELZHET HZ & T, MLT HEHIkORE
REEZFHMIT Db TED YV, 22T, HBEEALTA L —DORFELLTHDEL—F =V 2T LD
B OBHR E, BT A X —Z2H W7z Ca & Ca'OBLRIFERICOWTHET S,

EARBF/ BRFEOFIFLATL—YF—

Fig. LICBHB LB HEL T A X — AT LORREHB 5 O Z2 7, EARMO FiEEZHWZF
IR AL =Y =D EZEAL LTS, ZOL—F—FRiX, &WEKREME (7—U ZEH#H
R DA buig - RTS8+ MHz) & @t (O 10 m] / pulse) ZFEKFICHEBTEHZ &N
BHcThd, £, V=V —EHLLTWLIF XUV 774 THERBITLRIMNIIENT A 58K (700
~1000nm) ZF>, L7 - T, 845.5836nm & 787.9540nm D> — KL —HF —% H\, RIS
FOVEREEBETDZ LT, —OOBHAERICLS Ca & CaOHBIEE (Ca ¢ 422.7918nm, Ca’ :
393.4770nm) DOFFEREZ FJHEICT 5, BE., ZEERKEIEL - —0FEBUIEL-> T, —20dk
RBTHEIN TN AHEMBIRSEI2ERZED TS, LT HEOEBE 2% —47 v MiTLz4



WEHEL 7 4 F—#BAIZx, SHAOPOERBZEL TERET AL —V—»2RRkdDbh b, 202241 A 31
HICSER LWL 4 ¥ 8B, XEZTO0RENBEINTZD, KWWY IELJE KK
(10Hz) #EEM L7z, ZD7=® Ca: 0.039W, Ca™:0.064W LIKH NI ThH o2 L ORBERENE <
721 (Ca:60s, Ca":300s), SN kMK o T LEnk, I T, NEFEFFOa—TFT 4/ RE
LR 7 HTH D NYAG L —F — D0 IR LEKE % 100Hz IZ EF A2 & CmtiifbazMoarzl 2
A, Ca:0.39W, Ca’':0.46W TORIBEEZHRL, LBEELT A ¥ —BH TIXEWVEFARKRB (Ca: 10s,
Ca™:60s) TOXBHEIGFEEFZIL XD LN TE, 4%IX. ENHOEGHENZBZE L L, &H
T HOEREEZELEL—TF—RIE~OUB4 X%,

BBO 422 7918nm

LBO 393.4770nm
Ti:sapphire crystal

Seed lasers

846.5836nm
787.9540nm

Fig. 1. Layout of injection—locked pulsed Ti:Sapphire laser system
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