Why we are interesting in
study in weak solar flares?
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GOES class flares...
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Are weak flares really "weak"
events?

«Cold flares» :
Bastian et al. 2007;
Fleishman et al.
2011, 2016; Masuda

Behind-the-limb, occulted and et al. 2013)

partly occulted flares: Kruker el

al ,2007; Vybornov et al ,2012;

Ackermann et el

2107 Effenberger et al. 2017;
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Geoeffective events - weak flares
initiating coronal Bmass ejection and
powerful geoeffective events( for
example, 11 April 2004)



X-ray observations
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Radio observations
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Radio heliographs (RH)

* Nobeyama RH ( 17&34
GHz)

* Nancey RH ( meter range)

= Siberian Solar Radio
Telescope (5.7 -> 4-8 GHz_

* LOFAR RH (meter range)
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SSRT,"DIRTY MAP", RCP SSRT,"DIRTY MAP", LCP

2011-Aug—10, 09:26:00 UT



Siberian Radioheliograph
updated SSRT

Located in Eastern Siberia, Badary
Valley, 220 km from Irkutsk (N51 E102).
Utilizes partially the infrastructure of
the former Siberian Solar Radio
Telescope.

SRH antenna - 1.8 m diameter

(old SSRT antenna - 2.5 m)




Solar flares 2016-Jun-12 (B2 + B4 flares
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Examples of «weak flare» analysis:
SOL2011-Sep-10T9:33 /C2.4
H. Meszar'osova et. al, 2016
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SOL2011-Sep-10T79:33 /C2.4

H.Meszarosova et. al, 2011

MHD modeling

Magnetoacoustic waves,
Magnetic field
80/20 6
Magnetic field
430 G

(gyrosynchrotron)

Current sheet

Fig. 8. Three dimenmional two-loops mode of magneta: field
hne configurstion obtaned from potential extrapolation
GX simulaior. Indindual paneds show reconstructed magnetsc
fisld hnes of 20400 [pane]l o), 800G (panel b), and 450 G
[panel ).




SOL2016-Mar-06Th:12 / B7.2
05:10:36 UT
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Plasma parameters
Te=43 MK
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SOL2016-Mar-06T5:12 :fine structure

Siberian Solar Radice Spectropelarimeters
Top RCP; Bottom LCP
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SOL2016-Jul-18/C4.4
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Radio(microwaves) spectrum
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Relationship between X-rays and
microwave emissions

ﬂ-"ll
SRH 4.5 GHz/"

SRH 7.5 GH
Observed spectrum -l lfe"f
Thermal 1

BPOW —— FERMI 38— 100keV
Background ——— f

0]
=
c
o
>
=
=]
L0
b
o

Flux,

W

100

08:10:00.0 08:12:00.0 08:14:00.0 08:16:00.0 08:18:00
Energy (kev)

Time, UT




Topology and evolution of
microwave source

171 A ( SDO/AIA) 131 A ( SDO/AIA)
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Topology and evolution of
microwave source
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Weak flares are not borrowing flares

Weak solar flares show the presence of various emission
mechanisms - heating ( thermal)/accelararted
particles, gyrosynchrotron / plasma radio emission
mechanisms and extra high-temperature plasma

We observe the fine structure in radio and X-rays more
often than not.

Combination of 1D X-ray time profiles with observations
of the modern radio heliographs/spectrographs allows
revealing processes in weak flares successfully.






