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Solar wind energy input

Joule heating/particle heating/ion drag

Momentum/energy input due to waves
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EISCAT radar site at Tromsg (69.6° N, 19.2° E)
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Source Sodium Layer
Metals

Cosmic dust flux (comets) into the earth’s atmosphere

_ _ About 30 (3-300) tonnes per day
Meteoric ablation Plane, Chem. Soc. Rev., 2012

—‘i\ﬁ‘ sputtering by
air molecules

Na ablates about 5 km higher than Fe

Melts at about 1700 K 120
Na (sodium) . \
K (potassium) Sodium input rate ~0.3 t/d ‘
100 -
2000 K £
O 5
E
. = 80 A
Fe (iron) =z /
Mg (magnesium) 1 Mg
Si (silicon Na
Ca (calcium) |
Al (aluminium) 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007

(11 QMetal injection rate / atom cm” s™

Plane, 2019 Ti (titanium) Plane. 2
AWLLV, Lt
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Variation of temperature in altitude,
Horizontal different, and time




Strong points:

(1) Simultaneous FIVE directional observations of Temperature,
 wind, and sodium density. — * |

) time/altitude resolutions: 3min/500 m (5 sec/96 m)
v e ./ Now 1min/500m




Temperature at the vertical position
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Temperature at
southward position

Temperature at

Nw M.,...w[%” 1 northward position

At B b

Temperature at
westward position

Zenith angle =
Temperature at 12.5 deg.
eastward position Resolution=;-

3min/500 m
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Temperature at the vertical position

LOS velocity at
southward position

LOS velocity at
northward position

LOS velocity at
westward position

Zenith angle =

_ 12.5 deg.
LOS velocity at Resolution=,g

eastward position 3min/500 m
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A new five-wavelength photometer operated in Tromse (69.6° N, 19.2° E)

Compact-light weight (~20 kg)
Capability of FOV
High sampling rate (400Hz)

T—RAZFEL. EXEEEESH

Starting observations
in Feb 2017

Shutter

Pin hole and
mirror

Sun sensor

To a digital camera

CH1  H11902-210
CH2-5 H11902-20

HKFEHR (H120 x W200 x D520 mm)

FZEZ (H120 x W200 X D520 mm
(EE1E1E58 (H160 x W320 x D330 mm)
FAO>rO—5(H60 X W210 x D150 mm)

21
Nozawa et al., EPS, 2018
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DL —F —HEEH, L. CNFETD100/F ! 2022F R EMIRFE

M One core array (10 MW, 233 MHz) and 4 remote arrays will make it possible 3D
imagingof the ionosphere.

Phased array system (about 10,000 antennas each site).

Included on the EU ESFRI (European Strategy Forum on Research
Infrastructures) road map (announced in December 2008: 44 projects).

Costs 132 million Euro (about 16.5 billion Japanese yen).

Antenna
Element

Antenna

Lal B
| XY-directional
adjustable
connection block

- Height adjustable
Container mounting base

Figure 1a. The composition of sub-array in the updated design

small workshop e.)
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