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Introduction to the Hiraiso Solar Terrestrial Research Center

The Hiraiso Solar Terrestrial Research Center of the Communications Research Laboratory of the Ministry of Posts and
Telecommunications, was founded in 1915 as a branch office of the Electrotechnical Laboratory of the Ministry of Communications.
The center’s eighty—year history can be divided into three periods: the first focused on devising and experimenting with new
apparatus for telecommunications; the second period focused on research in radio wave propagation and on expanding scientific
interest for the solar terrestrial physics; the third period began in 1988 with the “Space Weather Forecast” program. The space
environment has become more important than ever before because of our increasing use of near—earth space and the increase in
vulnerability of large scale systems on the ground, such as electrical power grids, to disturbances in the space environment. The
idea for the Space Weather Forecast program emerged from the accumulation of knowledge on basic physical processes governing
the space environment and from our activities as one of the regional warning centers of the international network of space
environment services. This is a 15-year program designed to improve the accuracy of the space environment prediction by
increasing our understanding of how activities on the solar surface affect space near the earth, and by developing the observation
technology necessary for this purpose.

Since the start of the program we have focused on two points: the installation of an international computer network, and the
enhancement of our solar observation capability. The international computer network provides us with quasi real-time data of the
sun and the space environment collected by observatories located around the world and in space. In order to study solar flares we
started optical observation of the sun by installing an Ha telescope and a magnetograph. Collaborative observations from the
satellite—based X-ray solar telescope and ground-based facilities, including our telescope, are yielding a vast amount of solar data.
We collect other space environment data on solar radio emissions, energetic particles in space, geomagnetic field variations, and
short wave radio propagations. This data provides us with a wealth of knowledge for scientific research and help us improve our
space environment services. In the second stage of the program, we will focus our research on developing a prediction algorithm,
and on improving our facilities for observing the sun and the space environment.
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Building #1, constructed in 1915, is now being used as
the Hiraiso Historical Radio Museum.
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Before establishment of the Hiraiso Solar
Terrestrial Research Center in 1989, the
name of the organization was changed

seven times.
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! Space environment is disturbed by solar activity and can be hazardous not only for manned space activity and
| ; : :
‘ space equipment but also for technological systems on the ground as well. Space weather forecast is needed to

detect these disturbances to make human activity in space safe, and to provide for reliable satellite operation.
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Solar phenomena cause various disturbances in space and on the ground. It takes 8 minutes to several days to
arrive at the earth depending on their properties.
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Solar flares, filament eruptions, and coronal holes cause disturbances in the magnetosphere and space

environment. We are developing instruments for monitoring the Sun and studying the mechanism of the solar

energetic phenomena.
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An example of data—base available via the Internet
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An active region observed by Ha telescope
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Full-disk image of the Sun observed by Ha Solar
Telescope with high quality imaging system.
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Research on solar energetic phenomena

Research on solar active phenomena requires comprehensive
observation and data analysis with various instruments for various
wavelengths,
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3-D magnetic structure during solar flare(left:Soft X-ray

Telescope(ISAS),right: H a Solar Telescope,contour:magnetic field
observed at Huairou)
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Optical Observation of the Sun

The space weather forecasts should be
based on high quality solar observations.
We started continuous observations of the
solar chromosphere with the Ha Solar
Telescope with Lyot filter in April 1992.
We took up measurement of Doppler shift
for the velocity field monitor in July 1993
and high definition imaging system
including full-disk images of 4M pixels has
been available since August 1994. The
data archived by computer are processed
in real time and are used for daily
forecasting. A filter—type magnetograph
for mapping magnetic field on the solar
surface is now under development and
construction of a spectroscopic instrument
for higher measurement accuracy is now
being planned.
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International and domestic data exchanges for research and forecast.
Data exchange with other institutes and observatories as well as local instrumentation is important for
reliable forecasts and fundamental research. We continuously acquire data from several foreign observatories

and provide our data for educational and research organization in the world.
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X9 flare observed on November 2, 1992
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The surface magnetic field of the Sun
(Caltech)
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A wideband radio spectrograph called HiIRAS (Hiraiso Radio Spectrograph) for monitoring solar radio
emissions at frequencies from 25 to 2500 MHz was installed in 1993. Routine observations of the sun using

HIiRAS began late in May 1993. HIRAS observation contributes to space weather forecasting especially for the

prediction of geomagnetic storms.

©HIRAS? 277 % /ANTENNAS for HiRAS®

HIRAS-1 (25-70MHz) HIRAS-2 (70-500MHz) HIRAS-3 (500-2500MHz)
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Crossed 13-element 10-m parabolic dish antenna 6-m parabolic dish antenna
log—periodic antenna with an equatorial mount with an AZ-EL mount
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‘ SEM (Space Environment Monitor) is installed on Japanese and American geostationary satellites. Using

| these data, we are studying the characteristics of SPEs. gauge™ for space weather.
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The International Ursigram and World Days Service (IUWDS)
provides rapid data exchange between institutes and universities
through Regional Warning Centers (RWCs) by means of
electronic networks. The Hiraiso Solar Terrestrial Research
Center (HSTRC) is designated as the Western Pacific Regional
Warning Center. HSTRC forecasts space disturbances on a
daily basis and issues alerts when necessary.
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The space environment affects ionospheric conditions and geomagnetic
activity. HF radio waves from various directions are monitored. A real-
time data archiving system has been established for geomagnetic data from

remote observatories.

“._ﬁjﬁ&fq

Jo:1 9 i

b By

Daily forecast meeting at the forecasting center

| A
(Tgﬁ@ﬁ%;ymwﬁémﬁ )
\__HF receivers for short wave monitoring )

+ Rakioka

LT

THFHREE Y —MRHT SREEEHDZEL

| 4 — 30 MHz DB ETEA
= [zl i

' Log—periodic antenna, frequency
Lcoverage of 4 - 30 MHz

1990/04/15

Time(UT)

( SmRHERS (SWF)
k Short Wave Fadeout |

L

Solar activity chart (Hiraiso)

\
- \
[JWA | N
p \
Kakioka | N
3.4kHz e ' \

= = __#  Telephone line 'Memanbetsu| *
|'_ _j. i ) (HSTRC) e \_
INTERNET [ | | | Tixie |

[ﬁ%%&%ﬂmbt4>9—7ﬁ$vb$vbU—?E&%M&ﬁ?—?@W%}
INTERMAGNET: A global network of real time digital magnetic observatories using
J geostationary meteorological satellites




(WWWH—/sp— iR~

L WWW homepage of HSTRC

=

FHREORET—7 & T8 - BR
Prompt Data, Forecast and Warning on Space Weather

TRt I—DHH

History of Hiraiso Solar Terrestrial Research Center
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