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Targets of research in this fi eld

Clarifying the impact of 
atmospheric waves from the 
earth’s surface and lower strata

We use a variety of observation devices, 
including radar based on radio waves 
and lidar based on light, to make precise 
observations of the skies. In this way, we 
elucidate the behavior of atmospheric 
waves in the sky above the Antarctic 
Continent, which play an important role in 
transporting momentum and energy from 
below. 

Understanding changes 
in various atmospheric 
components (trace elements)

We use radio wave- and light-based 
observation devices such as resonance 
scattering lidar and a millimeter-wave 
spectrometer to ascertain the altitude 
distribution and changes in trace elements 
in the atmosphere, ozone, nitrogen oxide, 
sodium, etc.

Rise in temperature during an aurora event

The Raleigh lidar system, measuring 
temperature, atmospheric density and, 
altostratus clouds at altitudes up to 80km

Seasonal changes in the strength of atmospheric waves 
(atmospheric gravity waves) 37km above the Antarctic 
Continent, calculated from temperature change

Millimeter-wave spectrometer investigating the altitude distribution 
of ozone, nitrogen oxide, etc. (created by Nagoya University) 

Superconducting receiver at the heart 
of the millimeter-wave spectrometer

How are the upper and lower portions of the earth’s vast atmosphere linked? And to what extent does 
the atmosphere change as a single system? These are major questions that infl uence improvements to 
the accuracy of climate change prediction. NIPR contributes to research on these questions through its 
advanced light- and radio wave-based observation. 

Ascertaining changes in 
atmospheric temperature 
caused by the aurora

The aurora phenomenon occurs 
when high-energy particles from 
the sun descend into the polar 
atmosphere. We have confirmed 
for the first time, using a newly 
developed optical observation 
device known as the OH airglow 
spectroscopy thermometer, that 
this phenomenon leads to rising 
atmospheric temperatures at lower 
altitudes of around 90km.

Atmosphere

Multiple observation of changes in the middle atmosphere up to 
altitudes of 100km by remote sensing based on light and radio waves
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