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Performance and eye-safety of a lidar using a low-power high-repetition LD-pumped Nd :

YLF laser at 1. 047 microns was evaluated by a simulation.

The eye-safety criterion can be

satisfied if the laser output is shut off immediately for more than 1 second when the strong

returns from obstacles such as airplanes are detected in the lidar signals.

A compact ard

maintenance-free eye-safe lidar system for atmospheric boundary layer measurements can be

constructed by using this method.

. @ C & I

FHIRODEEORKBE RO BERICES BfRT 2 KR
BEREREOBRNICT 1 £ —2ERICES TH 517,
REBERBORECET 2HERIT, KIFELBEROER
DFRNCEALDEEZ N, T4 5 -k BEERILHE
ARBEINTV S, COLIBERNEENLELTSE51
£—v 27 aTR, BFIEOPHEBEOBEEINEETH S
Ky Tisl, Biend 2ZeCTE0RENLETDH
5.

Bl L CTREEF4EF—VYRF LDEFICBT BT
EDOFER, B2EOEY Lium KORWEREEZM
WBZETHB. B, REIC 2um AETHRRTZ
Ho v—¥#—2HW2HEY®, Nd: YAG v—H—%
52 v VY742 —7T L4um \CEH#TIHEYTHSB. L
UKD, BEDEZ S, TN5D L —HF — 3Bk
PHERDVES LIIOVEL, FChOORERERTS
4 F—KFATE I RIFEBRHBEEL L BREETH
2 EVHRESHEND 5.

AXTRELEEOE NI AL —%2BHTEL50ED
DFEFRETSE. COFETIE, /SVRIFUF -3

INE K BERHE L O¥H kL —y — (LD) B2 QR 1 v
F Nd: YLF L —4— (1. 047 um) 3 3\ MF Nd : YAG
L—+— (1.064 um) AN 3. T, FHHIEKT v
F@ LD Fhig YLF H 303 YAG L —% —HEicT
RENTW3B, $h, CORETIRBEELL TEES
TEAFI w7 LY YDOREOABTFEEEZHNSEC
EBTE 5, ABFFETIE, BIKRERV—¥—-Dz XN
F—DRFEZDEEDF 4 X —DESHEETH(SNR)
DFHEETT - 7. TORER, BEYD > OEBELE BT
LTHEbICV—¥—%E&EHd 228 EBEL-AVNhE, B
CRETHOTAIEREB DS A 4 —%2BRHTESC
EWRENT.

2. L—HY—EROBEE

V—¥—DREMEICHE T 2 EREFEERXE (IEC)
TEDONI. KA FKM%L Table 1 BT 37, 2O
#HEZ ANSI (72 ) A HEER) ICX 2HEYICH-
72bDTINERETHS. ChITXBEQRS v T
Nd: YLF v—%—0D§E, 1.047 um, sV g 10ns
T} 5 — 2 WEHRORKHFARELE (MPE) (34K
L 1Hz 0L —¥ -4, 2.5x1072 J/m?, 31b



BiC k&1 74 5 —D&st ®A - BH)

Table 1 Maximum permissible exposure (MPE)
for pulsed laser.
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Table 2 System parameters for eye-safe
LD-pumped YLF lidar.

Laser LD-pumed YLF laser
Wavelength 1. 047 ym
Laser output energy 200 pJ/pulse
Pulse repetition rate 10kHz
Laser beam diameter 10 cm
Laser beam divergence 0. 3 mrad
Receiver optics
Telescope diameter 35cm
Field of view 1 mrad
Efficiency of optics 0.3
Optical bandwidth 0.01 ym
Detector Photomultiplier
Quantum efficiency 0. 0008
Data acquisition system Transient digitizer with
high speed data accumu-
lator
Range resolution 7.5m
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Fig. 1 Geometrical form factor for the simu-
lated lidar system.
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Fig. 2 Simulated received photoelectron number
and background photoelectron number.
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Fig. 3 Signal-to-noise ratio for 10, 000-shot data
accumulation.
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