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Solar Radio Bursts in HF — low UHF band
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[Want / Aim] Our interest

ex. SEP & Solar Radio Bursts (Type-Il)

Table. Relations between SEP & solar Type-Il bursts (1994-2007)
(after Gopalswamy+, 2008)

E Type II . All NoSEP HiB <l pfu  >1pfu | SEP Rate® E
i vY Events : 165 53 30 7 75 l 61% (56%) E
i nY Events | 69 25 17 5 22 i 52% (42%) i
i yN Events | 26 16 3 4 3 i 30% (13%) i
. nNEvents?! 193 144 35 5 9 ! 9% (6%)

Metric Type-Il Deca~Hectrometric Type-Il

Wide band Type-Il bursts correlate more closely with SEP.

Fast identification of wide band Type Il bursts is effective for
early warning for SEP events.

Importance of wide band radio receiving system = [ Seed ]



[Seed] Solar Radio Obs. in Tohoku U.

«July, 2001 Establishment of UHF band 1OOOm2 radio telescope (IPRT: litate
Planet. Radio Telescope) AT
~In Fukushima, Japan 8

*QOct. 2010~ : Start of VHF~UHF band observation of solar radio spectra
using a new system named “AMATERAS” @150~500MHz

eMar., 2011: Occurrence of the Great East Japan Earthquake — Survived.

*Sept., 2014~ : Start of test observation of HF~VHF band observation of solar
radio spectra @(15)~150MHz in Miyagi



[Seed-1]

[AMATERAS

Antenna type Offset square parabolas
Phys. aperture 1023 m?
Mount Alt. - Az.
Directional accuracy <0.1°

Reflector

20mm mesh (freq. <L-band)




[Seed-1] IPRT/AMATERAS (VHF~UHF band)

- AMATERAS (the Assembly of Metric-band Aperture TElescope and Real-

time Analysis System)
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Freq. resolution

61 KHz

Freq. band

150~500 MHz (~0.4Rs)

Polarization

RH & LH (simultaneous)

Min. detectable flux

<0.7 SFU




[Seed-1] IPRT/AMATERAS: Data base

ff IPRT DATA GENTER - Wiy Internet Explorer

@@= *s. X| http://pparc.gp.tohoku.ac.jp/data/iprt/ » -

*—':,'l v| & IPRT DATA CENTER

Welcome to the IPRT DATA GENTER

z Internet Explorer

—
@ 1= |+ | K IE hitpSiprtep tohokuacjp/zun_gl/gl_iprt_sunphp j - I-.l Google

Whﬂt iE IPRT and AMATERAS .? 33|'|rl')‘IUGONET Metadata DB fu..

& IPRT wide-band dynami.. | |

IPRT Wideband Dynamic Spectrum QL Form

IPRT iz a eround-bazed radio telescope developed by Tohokl] pate W,{W 07 | Incr. m [(Exzute | Back to Home
obzervatory in Fukushima prefecture Japan since 2000, Tts wi

AMATERAS (the fzzembly of Metric-band &perture TElesc: :
enolugh to observe solar radio bursts in the frequency range b
flux in this frequency range iz less than 0.7 SFU with 10 mz &
Simultaneous obeervations for both RGP and LGP are possible

Obzervation data (ime and frequency resolutions are redacte
available from links below.

Data avalability & Daily FITS files

|Dai|>-' quick look:[10dB ranee]/[225dE ranee

High—res quick lookfaccess restricted)

[Data search TUGEONET Wb D@

#See also IUGONET
— Meta data search
—|PRT
—Solar radio data in VHF

zumasa lwaoi and Tohoko Un



[Seed-1] IPRT/AMATERAS: Data base

Data name Low resolution High resolution

Temporal resolution 1 sec 10 msec

Frequency resolution 1 MHz 61 kHz

Dynamic range 8 bit (log) 8 or 16bit (log)
Data size 1.5 MB/h 4.6 or 9.2 GB/h
Data format FITS Binary (= FITS)

Availavblity Download from the web | Contact to Tohoku U.

,f IPRT DATA CENTER - Windows Ihte

S~ xle http /pparc gp.tohoku.ac. Jp/datallprt/

Welcome to the IPRT DATA GENTER

‘ ggl v| & IPRT DATA CEMNTER

y
L)

What is IPRT and AMATERAS ?

IPRT i= a ground-baszed radio telescope developed by Tohoku University. IPRT haz been developed at the litate
observatory in Fukushima prefecture Japan since 2000, Its wideband metric radio spectro-polarimeter,
AMATERAS (the Assembly of Metric-band Aperture TElescope and Real-time fnalysis System?, performs well
enoueh to observe solar radio bursts in the frequency rahee between 150 and 500 MHz. The minimum detectable
flux in thiz frequency range iz less than 0.7 SFU with 10 me accumulation time and 61 kHz bandwidth.
Simultaneous obzervations for both RGP and LGP are possible.

Observation data {time and frequency resolutions are redacted to 1 gec and 1 MHz) and quick look plot are
available from links below.

Data avalability & Daily FITS files
Daily quick look:[104B ranee] /(22548 ranes]

High-res quick lookfaccess restricted?

Data search TUGEOMET Web pagel




Microwave Decimetric
Burst / Continuum

[Seed-1] IPRT/AMATERAS:Obs. results

(from Hiraiso solar observatory, NiCT)
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[Seed-2] new HF~VHF obs. system
*(15)~150MHz obs. by log-peri. antenna (= future “Array” )

Observation area; AMATERAS & New
(~0.4Rs) (~4Rs)

(¥Assuming fogs~fp)

N ' e 2014.9
Present Purposes
1. Understandings of fundamental

plasma physics - -+ particle accel.,

y, W-P(W) interact.
(irsas-sndlireat-snd (reng-snd) /W
i i o ) % 2. Understandings of phys. of flare,
i CME(-SEP) ---
Future . .;%ﬂ generation/propagation env. ~

space weather / space disaster sci.



2014/9/28 ~12hJST M5.1 flare
related Type-Ill burst (linear pol.)
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Summary

[Seed]
At present:

VHF~UHF band system for solar radio bursts : AMATERAS
with the resolutions of 10msec & 61KHz (max).

#Data are open and updated everyday.
Near future:

Addition of a new HF~VHF band system (similar resolutions).

[Want (Purpose) & Need]

v’ Fast & automatic identification of solar radio bursts and

evaluation of occurrence of possible hazard (~ SEP) from their
spectral feature (drift rate, frequency range)

v Collaborative study with modeling / theoretical researches to

Investigate source regions & fundamental physical processes of
such hazardous events






[Seed-1] IPRT/AMATERAS: Observation stats?
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. Observer’s positional dependence

Fig. Heliographic coordinates of CMEs accompanied by Deca-Hectometer type Il bursts and
the relation with SEP (>1pfu) in 1994-2007. (Gopalswamy+, 2008)



Sensitivity of the new system
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Fig. Sensitivity the new system with the relation of
natural radio emissions.



Summary & Schedule

@Time line

first | 2nd | 3rd | 4th | 5th | 6th~ S

2013 | 2014 | 2015 | 2016 | 2017 | 2018~
Test phase Compl. develop. phase Regular obs

Develop. of 2stack ant. X 3 -Set of 2 stack ant. Xx10~15 || =Obs. starts

Develop. delay line & combiner "Insta. of wide-band high *Data open

"Instal. of high speed specrtometer speed spectrometer (compl. ver.)

-Cont. of test obs.

Regular obs. with IPRT/AMATERAS

fQCurrent status(Mar. 2015) : N

*1st antenna, temporal receiver & spectrometer have been installed.
Solar & Jovian radio bursts have been tried to be received.

&-Under preparation of 2"d & 3'd antennas & high speed spectrometer

J
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