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Temperature-dependent lasing properties of a conductively cooled Tm,Ho:YLF laser at low
temperature
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NICT is conducting research and development on a coherent wind Doppler lidar (CDWL) for satellite-based
observations of wind at the global scale. A conductively cooled, Q-switched Tm,Ho:YLF laser with an eye-safe
wavelength of 2.05 pm is suitable for use as a transmitter in a space-borne CDWL and NICT has been developing
that kind of laser system toward the realization of the space-borne CDWL. We are conducting the feasibility studies
of a MOPA(Master Oscillator Power Amplifier)-configured 2 pm Tm,Ho;YLF laser operating at the laser rod
temperature higher than -40 °C to meet a laser power requirement of space-borne CDWL, which is average laser
power of 3.75 W (0.125 J/pulse, 30 Hz). We developed a laser head module with a lower threshold pump energy
compared with our previous systems to use for oscillator and amplifier of the MOPA system. In this study, we
investigated a temperature-dependent lasing properties of the newly developed laser head module at low temperature.

Key Words: Solid-state laser, Q-switched laser, Tm,Ho:YLF, Coherent Doppler wind lidar, CDWL

1. ETL&®HIZ

F5 SR EHBENICT) TIE, RO 2B =
t—LV>Y Ry 7I7—E7A4%— (CDWL) D%
BLUZWA T, ZOEREMOMIER B 21T > T
5. HEEH CDWL 0oX%fE#E LTIE, 714 &
— I PORMBAPPFHETEDL 2 pmHFO L —F —
NELHINTEY D, ZihF TIZNICT TiE,
NPV A T R F—80ml, MY LJEWEH (PRF)
30 Hz CEI{ET 2 2 um # @ LD b fmEm AL —
PF—DBRED, B LEL—Y—%HAVI=Hize
HHAMB L OO CDWL ¥ 25 A DHF5EH
FEITHRE LT W 2. AR B ELIE #5 &2 (~220 km)
NHRBIAEITOEA, 2um O L —F =B
T, EHHE I 3.75W (L 2= 2 ¥ —125 ml,
PRF 78 30 Hz) OMERAEREINTEHH ), NICT
THREMIbhZL—Y =X, BRI R
T AMRENIR D .

NICT %, 2um # DO L —W —DHE 2 5 & 1k
BIXOERBEHBENLOEZDIZ, VL F = BmEITO
MR R BE N WFFTE S, ®iR (-40~-30C)
I CEE AT RER L — -~y FEV 2 — L &
ek L ORI H W MOPA (Master
Oscillator Power Amplifier) > A7 A& T L T

5. TOERBMEMMNTALDIC, ROV RAT
A VENR—REL, BHEEEOR#ELLER oY
V—H—~y NET 2 — VOB EITV, EIEH
TraHEDTND.
ARWFFETIX, #H7-I1ZB% L7~ TmHo:YLF L —
PNy REY 2 — L D-90~-30CDIREH TD
EIERIE 2 5T 5.

2. RBROBHBEEUAR

Fig.1 IZFEBIZHEHA L7 TmHo:YLF V > 7 L —
P — DI/ 2 7T, RHIERIT, 3 Kkos
KB L ORN R 74% 0 M HEIC L v R L,
H—HmBEREEIT I -0, HASEONIZH
MBEROL -V —RENRF ST IEKFHELE
Wi RIS, AL U X R oOMERL
ABLIRAOQ A A vF (Q-sw) ZFHALE. i
ERLy Z0ESERL, YIa2b—Yarkk
VERIZBWTIRKBETHD EENPD LN 1.5
mé&LTWD., L—P—urvy KL, BE&E4 mm,
£ & 33 mm® 4%Tm, 0.4%Ho:YLF it TH Y,
SHopEEY 2 — itk L —F—oy Kz 3
FrroAEhE T 2EEICo TS, Kbl
EVa—Eb—F—myv FOEXFHIZIHER



Tm,Ho:YLF

O.C. M4 HR
R=74%

M1: HR

Power meter
Ophir, LASERSTAR

M3: HR M2: HR

AO Q-SW  f=3000mm x 2 @ Photo detector
- = mm
) THORLABS,
ND filters PDALOD

Fig. 1. Schematic of the Tm,Ho:YLF ring resonator.
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Fig. 2. Temperature-dependent output energies of
the Tm,Ho:YLF laser for different rod lengths of 33
and 44 mm as a function of pump energy. The pump
energies are 1.45 and 1.58 J, respectively.
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Fig. 3. Output energies and pulse width of the
Tm,Ho:YLF laser as a function of pump energy at
the laser rod temperature of -37.5°C.
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