Contributions of the Nobeyama Radioheliograph
to Space Weather Research

S. Masuda (STEL, Nagoya University), K. Shibasaki (NSRO, NAOJ)
and N. Gopalswamy (GSFC, NASA)
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Nobeyama Radioheliograph (NoRH)

FoV: full Sun

Antenna diameter: 80 cm

Number of antennas: 84

Baseline: NS 250 m, EW 500 m

Frequencies: 17, 34 GHz

Spatial res.: 10 arcsec@17GHz, 5 arcsec@34 GHz

Polarization: circular pol. @17 GHz

Time res.: normal 1 sec, event 0.1 sec

Operation start: July 1992 (17GHz),
November 1995 (34GHz)

Observational time: 22:30 — 6:30 UT
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Scientific topics

NoRH is a powerful tool for space weather research.
Solar flares

17 and 34 GHz

— High-energy electrons (~MeV)
0.1 sec time resolution

— transport of high-energy electrons

Prominence eruptions

no weather (rain, cloud) effect
— good for monitoring
no Doppler shift
— possible to follow it even at the higher altitude (~ 2 Rs)



~ 700 solar flares were observed with NoRH since 1992.
All of images/movies are open at the web page of NoRH.

Nobeyvama Radioheliograph Event List

See Note below.
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“Standard flare model”
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MODEL ASSUMPTIONS
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Event study using RHESSI and NoRH data
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Scientific topics

NoRH is a powerful tool for space weather research.
Solar flares

17 and 34 GHz

— High-energy electrons (~MeV)
0.1 sec time resolution

— transport of high-energy electrons

Prominence eruptions

no weather (rain, cloud) effect
— good for monitoring
no Doppler shift
— possible to follow it even at the higher altitude (~ 2 Rs)



Nobeyama Radioheliograph Limb Events
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http://solar.nro.nao.ac.jp/norh/ntml/prominence/




The Resulsts of Automatic Detection of Limb Events
using Radio Heliograms (17 GHz)

EVENT_ID : PE20140726_2320

Event ID Date  Start (UT) Peak (UTYEND {UT) X (arcsec) ¥ (arcsec) Index
PE2(01 40726 2320 | 26—Jul—14 23:20:02 23:20:02 00:20:02 406 1022 440

Radio—Coronagraph




Prominence eruption observed with NoRH

1992 July 31 00:15UT
Y. Hanaoka



Summary

NoRH is a unique instrument even in the world which provides
fundamental and high-quality microwave images in this frequency
range. There 1s no doubt that NoRH is one of the powerful tool for
Space Weather and also Space Climate research.

From April 20135, an international consortium, ICCON, will begin
the operation of NoRH instead of NAQOJ.

We need more contribution for the stable operation of NoRH and
for producing more scientific outputs.

Any contribution 1s welcome for the continued operation.

ICCON: International Consortium for the Continued Operation of Nobeyama Radioheliograph

N. Gopalswamy (NASA), Y. Yan (NAOC), K. S. Cho (KASI), M. Ishi1 (NICT), K. Shibasaki,
and S. Masuda (STEL, Nagoya U.)



