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New scientific challenges of the Equatorial Middle and Upper Atmosphere Radar (EMU)

@ The state-of-the-art techniques established by the MU radar
are used in the EMU to discover and clarify unknown
phenomena in the equatorial atmosphere. Radar imaging
techniques are used to resolve multi-scale fundamentals of
the dynamical processes.

@ The high sensitivity of the EMU enables measurement of
winds in the mesosphere/thermosphere, and ionospheric
parameters. Studies of energy and material flow in the
equatorial atmosphere (Equatorial Fountain) will be conducted
in wide range of altitudes.

® The EMU constitutes the global observation network together
with other giant atmospheric radars such as the MU radar, PANSY
and EISCAT_3D. They contribute to the study of the coupling
processes in the solar-terrestrial system.

@ The use of EMU will be open to the international community
through international collaborative research programs. EMU will also
be utilized for education of young scientists from all over the world.
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The energy and material flows that occur in all height regions of the equatorial atmosphere
are named as "Equatorial Fountain", which will be studied with the EMU.
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Different kinds of materials in the atmosphere are
emitted from land- and sea-surface in the equatorial
region. They contribute to the generation of cumulus
and/or cirrus clouds while circulating in the troposphere.
The materials flow into the stratosphere through the
tropopause like a fountain, and reach widely to the
middle and high latitude regions.
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Atmospheric waves originating in the troposphere
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The ionospheric plasma around the geomagnetic
equator is blown upward by the dynamo electric field
induced by the background neutral winds, which is
known as plasma fountain. A variety of energy exchange
and plasma-density fluctuations is induced through the /

!
coupling between the dynamics and electromagnetics. /
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Equatorial fountain
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Global observation network
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Hardware system of the EMU
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A quast-circular array consisiting of 1045
crossed Yagi antennas with 3 elements
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Arbitrary direction within a zenith angle of 30°
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1045 solid-state TR modules
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The large-sized antenna array of 160-m diameter and 500 kW peak output & % 5% Receiver
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For radar imaging measurements, the 1045 Yagi elements can be divided 5549 channels of synchronous quadratic detection

into 55 sub-arrays, each of which is composed of 19 Yagi elements.
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Schematic diagram of the EMU
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The EMU comprises antenna and TR Module unit, data processing unit, modulator unit, and demodulator unit.
Multi-channel digital signal processing brings out the full measurement capability of the EMU.
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Atmospheric instability Updraft in cumulus clouds

BX BRAEZEDLITEER - ALROEDFEEEHRID TERKREARIE. FEARBARICKESNZZ<OBRAMEEOHEGRNZEL.
BATHICHEITIRVEZEIPSEALINIARENEDOFHlZ HMEKORRBROI DV THHBFTHICH T HBEERRORE
IFCHTHLAICLEL . ANZALOERPEATVET.

19-Apr—2007 14:12:55-14:14:17
(Az,Ze)=( 07, 0°) IREC = 489
e et

Altivude [bn]

£
;
g

. . 108 6 4 2 0 2
Lascal Tima ' 8 i 0088 Doppler Sh1ft

High-resolution wind and turbulence measurements by the EAR Wind measurements by the EAR and other instruments greatly
revealed the characteristics of atmospheric gravity waves (AGWs) contributed to elucidate the generation mechanisms of deep
produced by deep cumulus convection in the equatorial Indonesia. cumulus convection that drives the global circulation.
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Generation and propagation of equatorial plasma bubbles
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The electrical beam-scan measurement of the EAR is the first that
observed the spatial evolution of equatorial plasma bubbles, which propagate
and affect electromagnetic phenomena in the equatorial thermosphere.
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We have been developing the MLT (Mesosphere-Lower Thermosphere) radar network in the
Asia-Oceania region. We study atmospheric waves that are generated in the lower

atmosphere and propagate upward into the middle atmosphere, and ionosphere.
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At the EMU site, various instruments are installed through collaborations with other research
institutes. Operation of the instruments including the EMU and studies using them are carried out in
close collaboration with National Institute of Aeronautics and Space (LAPAN) and other Indonesian
research institutes. The coordinated observations using the EMU and collocated instruments are
expected to discover and clarify various phenomena occurring in the equatorial atmosphere.
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