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Solar flares (radio bursts)

® Energies 10° — 10% ergs
e Typical times 10° — 10% sec
®

Produced by magnetic recconection
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Sketch of a solar flare (Aschwanden & Benz, 1997)
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Microwave observations

® Owens Valley Solar Array (OVSA, 1 - 18 GHz)

® Radio Solar Telescope Network (RSTN, 245 MHz - 15.4 GHz)
® Nobeyama Radio Heliograph (NoRH, 17 and 34 GHz)

® Nobeyama Radio Polarimeter (NoRP, 1 - 80 GHz)

® Pierre Kaufmann Radio Observatory (AKA Itapetinga Radio Observatory,
18 - 26 GHz and 40 - 50 GHz)

Microwave spectra for 2000 April 8 flare (Costa & Rosal, 2005)
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Submillimeter observations

® Solar Submillimeter-wave Telescope (SST, 212 and 405 GHz)

® Kolner Observatorium fir Submillimeter und Millimeter Astronomie
(KOSMA, 210 and 345 GHz)
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The first detected THz event, on November 4,
2003 (Kaufmann et al., 2004)

A "normal event" observed at sub-mm wavelenghts on
August 30, 2002 (Giménez de Castro et al., 2009)

Normal event THz event
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Sub-mm events exhibiting the THz component

® Free — free

® Synchrotron
(electrons)

. List of flares with a rising spectrum of sub-THz emission.
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[Sub-THz radio data are from the following papers: (2) Kaufmann et al., 2001; Trottet et al., 2002;
(b) Luthi et al., 2004a; (c) Trottet et al., 2011; (d) ithi et al., 2004b; Trottet et al., 2008; (&) silva
tal., 2007; Kaufmann et al., 2009a; () Kaufmann et al., 2004 and 2009b, (3) Kaufmann et al.
P et al., 2007; . ] . ) .
SynChrOtron maser 2009b; (h) Fernandes et al., 2017; (i) Tsap et al., 2016; @) Tsap et al., 2018.

Kaufmann & Raulin (2006), Kaufmann et al. (2009), Krucker et al. (2013),
Kontar et al. (2018)
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Future LLAMA Observations — Flares

Difficulties

® Lack of a multibeam system

o Small beam sizes at higher frequencies

Possible solutions

® Phase 1: Determination of the source location

o Complimentary instrument (flare finder)
e Fast scans

® Phase 2: Observations with on-the-fly mapping

e OTFmapof2’ x2' — 12sec
e OTFmapof3’ x3 — 20sec
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Future LLAMA Observations — quiet Sun

Daily mapping:

® Solar radius determination: R(v)
® Limb brightening intensity observation

Analysis:
® |nput for atmospheric models

® Correlation with the level of activity (Selhorst et al., 2011)
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