PA- 1
JEM-EUSO 7'ao =/ MZBITAHTAX —Bi3

Development of the Lidar for JEM-EUSO project
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Abstract

Exist of high energy particle more than 10*° eV in the space is a basic problem in fundamental physics,
because it means the brake of the GZK theoretical limitation. JEM-EUSO will try to detect such high
energy particle in the space by the optical fluorescent, when the high energy particle incident to the
atmosphere. For calibration of the background of the measurement, the atmospheric monitoring system
consisted from a spaceborne lidar with an ultraviolet pulsed laser and an IR camera is used for
measurements of the height of the cloud. = The IR camera takes a temperature data of clouds with the
500m precision. On the other hand, ultraviolet lidar measure the height of surface of cloud with the 30m
precision. Finally, we obtain the 3 dimensional map of clouds. At present, we request the laser with
20mJ/pulse@355nm,50Hz, single longitudinal mode, M*<1, conduction cooling.
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Figure 1. Concept of the Atmospheric Monitor
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Tablel.Specification of JEM-EUSO Lidar

Wavelength 355 nm

Fepetition rate 50 Hz

Fulsze width 5-15ns

Pulsze energy 20 mlipulse

Beamn divergence 0.1 mrad

Bandwadth of filter and tranamittance | 3nm /50 %

Telescope for detection JEL-ETTE0

Detector MAPMT (JEM-EUSO)
Fange resolution 30m

Steering of output heam + 15" toavertical azis (TBL)
Exposuretime 0.01 sec/shot
Integration time 0.1 sec(=75 chots)
Ilazs 17 kg

Dimension® 450223502250 roum
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Fig 2. Pumping module (cross section) Fig 3. Cavity configuration
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Fig 4. Calculated signal counts and SNR for (a) single shot measurement with Lidar

and (b) integration of 100 measurements with Lidar
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