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TABLE 1. Characteristics of XeCl lidar system.

Transmitter
» Wavelength 307.9, 308.2 nm
Xe(Cl /_-Ij-_ Linewidth < 0.7 nm
Energy per pulse 50 md
% L \ 7’—- Beam divergence 2 x5 mrad
/1. = . Pulse duration 20 ns
T\/“s/a,r > Pulse repetition rate 4 ppm
Receiver
Telescope diameter 50 cm
Field of view 10 mrad
Filter bandwidth 20 nm
Photomultiplier EMI 9558QB
Separation from laser 14 m

Data acquisition (counter)

Vertical resolution 500 m
Channel number 80
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O.Uchino, M.Maeda, J Kohno, T.Shibata,
L C.Nagasawa and M.Hirono:
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FIG. 1. Configuration of XeCl laser,
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Table Il

Comparison of Parameters in Eq. (1)

XeF 200mlJ, 80Hz

Laser

XeF

Nd:YAG SHG

Wavelength

Rayleigh backscattering cross section
Optical transmission of system
Atmospheric transmission (0-50 km)
Quantum efficiency of PMT

Ratio of BCRT,?

351, 353 nm

3.0 X 1031 m2 sr~1!
0.19

0.13

0.3

1.25

532 nm

57X 10732 m2sr!
0.48

0.50

0.13
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The global connection of atmospheric puara-
meters, conscious 1o the public at the litest
Topone hole”
around the South Pole, requires measure-
ments (o be performed sorldwide incliding
Tar distane regions with adverse climatic con-
ditions. For a Gmrly young technology as that

since the ducovery of the

of excimmer lavers this i a real challenge. A
first example was the Zugspitze excimer
laser ozone LIDAR®) which had to be oper-

=V LIDAR; light detection armd ranging, ang-

Teagrertas #v rencloer

AUGUST 1988

ated at aboul 3000 m altitude @t corres-
pondingly reduced mr pressure raising en-
hanced  high voltage shielding problems
Muore recent examples are the narrow-hand
dye laser sodium LIDAR 1 Northern Nor.
wity mentionedabove, and the owone LIDAR
on baard the "Polartern™ during its arctic
travel in 1957, Afterwarnds this instrument
was positioned in Kiruna'/Sweden during last
winter (Fig. 1),

I'he few examples show the strtkimg advan-
tage of laser swstems for atmosphene re
search: remotely and comtinuously sensing
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'Excimer and Dye Lasers
Sensing the Atmosphere

A growing community of researchers uses Lambda Physik lasers for atmospherie
research. HIGHLIGHTS (HL) reported in carlier issues on ozone research from
ZLugspitze (HL Na. 2), the “Polarstern* departure (5), temperature profile sensing
over Japan (5) and Norway (7). References are given in those issues. In this issue we
give a short overview and refer to recent results in the application of excimer and
dye lasers in atmospheric research and environmental monitoring,
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XeF laser probes the atmosphere

above Japan

In “Highlights No.2" we reported on a LIDAR sysiem using a XeCl laser for
ozone detection in Germany. In this issue we would like to draw your attention to
density and temperature measurements in the middle atmosphere which were per-
formed on the other side of the globe: Professor Maeda's group at the University
of Kyusho at Fukuoka, Japan, is using a XeF laser for this application. Again the

| UV wavelength, pulse energy and high repetition rate are the characteristics

which make the excimer laser the appropriate tool.

The molecular density  decreases
with increasing height according to
the decrease and local varation in
harometric pressure, and is depend-
ent on seasonal and local tempera-
ture, molecular weight, and circula-
tion, In detail these processes are
rather complicated, However, in the
age of increasing worldwide industin-
alization, we realize the necessity of
understanding atmosphenc physics
and  chemistry  as  completely  as
passible. The increase in the content
of CO, and other trace gases and the
problems around orone in the atmos-
phere show that the nfluence of
mens”  activities  on  atmospheric
chemistry is no longer neghgible.

Not only pollution measurements

and trace gas analysis are key inves- |

tigations; molecular density and tem-
perature data are of primary impor-
tance. Between the altitude of 30 and
80km, until recently there was no
reliable diagnostic of atmospheric
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poral and spatial resolution makes it
possible to determine Muctuations of
density and temperature, From these
data information  on  atmospheric
waves can be obtained. Such wave
phenomena play a very imporant
role in the atmospheric circulation,
Tidal, planetiry, and gravily waves
are known to occur. Today, measur-
ing the backscattering of light due to
Rayleigh scattering is the most pow-
erful method of abserving Muctua-
tions in this altitude range.

The Rayleigh backscattering
signal (RBS) and the XeF
laser

The RBS is obtained as a4 photoelec-
tron number P(z,Az) due to back-
scattering of light within an altitude
interval in the range from z to
2+ Az, and is caleulated using the
LIDAR equation:

Lambda Highlights N25

EMG 150 MSC to |
the aretic

A new era is about to be opened in
ozone detection using  excimer
lasers: dayvlight measurements will
be investigated and used for meas-
urements during the polar day. For
that reason the research group of
Professor Herbert Walther and Dr,
Karl-Werner  Rothe (Max  Planck
Institute for Quantum Optics and
University, Munich) assembled a
new laser-based system incorporat-
ing an EMG 150T MSC, The system
is installed in an huge comainer on
board the “Polarstern”, a German
research ship for investigations to be
performed in polar regions. Fig. |
shows the container on the left above
the starboard brigde windows on
departure  from  Bremerhaven,
14May 1987 Fig.2 shows Karl-
Werner Rothe in front of the system’s
control panel. Fig.3 shows Jirgen
Otto, responsible for Lambda Physik’s
sales in Germany and Switzerland,
doing the final check of the laser
before he leaves the vessel. Behind
him is Wolfgang Steinbrecht a mem-
ber of the team of investigators.




