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Development of a stable 2-um coherent Doppler lidar
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Abstract: We have developed a microchip laser as a seeder of a 2um-coherent Doppler lidar. Frequency
stability of the single mode oscillation is important for heterodyne detection in the coherent lidar system. The
stability of the Tm,Ho:YAG microchip laser was confirmed by applying the self-beating heterodyne
detection method. We fabricated the Tm,Ho:YAG coherent Doppler lidar system. The flashlamp pumped
pulse laser injection-seeded by the microchip laser is used in this lidar system. Basic characteristic of the
Doppler lidar is examined by velocity measurement of a rotator, and it is shown that the accuracy is better

than 5.7%.
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Fig.1 Tm,Ho:YAG coherent Doppler lidar system.
(PBS: polarizing beam splitter, AOQ: acousto-optic
Q-switch)

U — BEEIZIVRTOR KRG I HA SN,
EZEIIRETHD, EFE ULVRIIHEF RO
BRI THY, RENOLDOEELEIZ L /4 KA BB
% EFRMOERRELIZRD, Lo THIELLEIX
PBS ICEDRSH S, 77 A/ N—ZEDIATeZ LA
FREL725, BRELYEE. AOM (24D 40MHz 7217 &
B 7 ENTa—INNETFAN— T T 5
—ANTIF LT L ATEF A UARIEEITHIZET
RKEFORIZEDN YT FT— T iy a5,
T AT 7 —¥ InGaAs BEFZFEHL,

3. [EliGfko EEEEERE

KERHF ORGEBREZITOANI, VAT LB ED
BIERELRETT A7, Bl [E #7535 E
EERETo7, ZTOEBRTI, LRI EHE
BIERRIZE T, ZOBELLE T 7/ /38— |ZERDA
BT AT AT EITHIZE TRy ST — TRk
DERHL., FEEOREEE LB EL-, B
JEEENCFHEL CRO7-EEREE 63m/s DR



Seed Laser (Microchip Laser)
Rod Tm,Ho:YAG
Size | #=3mm, thickness=1mm
Pump  WLDpump
Cavity Ie;gth W1—mm
Reflectivity | 100%, 99.5%(outout)
Mirror type flat - o
Outbut 10mW
Wavelength 2122 tm
Slave Laser (Pulse Laser)
Rod Cr,TmHo:YAG
Size | $=4mm X 100mm
Pump o A 7 -ﬁash Iaq_:'p‘pump -
Cavity length  |960mm
Reflectivity  |90% 70%(output)
Mirror type  flat
Output 10mJ (Q—switch)
Wavelength |200-2.13um
usolerathogns
ﬁepetition rate 2~10pps
Q-switch  |AO Qswitch
ration of
i;p;:udinal modes 160MHz

Table 1 System parameters of the Tm,Ho:YAG
coherent Doppler lidar.
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Fig.2 Doppler shift frequency caused by a rotator. The
calculated velocity was 6.3m/s. (Ajfp: Doppler shift

frequency)
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Fig.3 Comparison of calculated velocity and measured
velocity as a function of rotational frequency.
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