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Solar spectrum

Top: Hydrogen emission spectrum
Bottom: Fraunhofer lines in solar spectrum
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Flare observed by RHESSI

Clean  Total

1o—Mar-2004 1843

Mar—2004 12:48

6-12 keV 50-100 keV 100-300 keV
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Bastille-day Flare
14 July 2000

(Fletcher and Hudson 2001)
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GOES X—ray Flux {1 minute data)
Begin: 2013 May 17 0800 UTC
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NOAA 1748

Ondrejov Observatory 2013-05-17, 07:14:33 UTC






Ondrejov Observatory 2013-05-17, 06:48:46 UTC







(c) ASTRONOMICAL INSTITUTE, 25165 ONDREJOU, CZECH REPUBLIC
ONDREJOU SUN — RADIO SPECTRUM 2.8-5.8 GHz on MAY 17,2013

GHz _____  e-ee——
2.6 I8

3.2

3.8

4.4

5.9 N
#8:41 #8:43 A8 :45 A8 :47 A8 :49 A8 :51




HSFA — 2 Ondrejov Observatory

NOAA 1748

Ondrejov Observatory 2013-05-17, 08:57:28 UTC
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Ondrejov Observatory 2013-05-17, 08:57:28 UTC
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Structure of the solar atmosphere
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White-light X-flare (Coimbra)
August 9, 2011
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Ha loops (Wroclaw observatory)
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Set of 1D plane-parallel equations of RHD

The plane-parallel equations of radiatioh hydrodynamics « RHD codes:

are the equations of mass conservation,

op dpv
—_— =0, 1
ot * 0z (1)
momentum conservation,
dpv dpv* 0
+—@P+4q,)+pg=0, 2
w T 5, T3P+t +pg (2)
and internal energy conservation,
dope Opve v 0O
A=t (Pt a) s+ (F+F)—0=0, (3

along with the level population equation
A ]

mn. N’ N’
‘—'1'+""‘v—<2an.ii—n:ZPij)=0, (4)

) i
ot 0z J#i j#i

and the equation of radiative transfer

oI,

u o ’7\';1 - Xvu Ivu . (5)
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RADYN (Oslo, UW)
HYBRID (Ondrejov)



Simulations with the HYBRID code
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Milligan et al. (2012)

The actual flare area is not known
from EVE observations, therefore
we fit the irradiance at 50.4 nm
where the observations show a
clean and less time-dependent
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dMe flare stars

m Spectral type Position (ep=J2000) Fluxes (mag)

EV Lac M4.5Ve Ra=224649.7317 U =13,000
Dec = +44 20 02.3569 B=11,450

V =10,090

YZ CMi M4.5Ve Ra=074440.17401 U=13,761
Dec = +03 33 08.8350 B=12,831

V=11,225

AD Leo M4.5Ve Ra=101936.277 U=12,000
Dec =+19 52 12.06 B=10,970

V=9,430

V711 Tau Ra=033647,3 B =6,800
Dec = +00 35 15,9 V =5,905

V773 Tau (HD Ra=041412.92168 U=13,160
283447) Dec =+28 12 12.2960 B=11,800

V =10,700



3.5m telescope
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Ondrejov Observatory 2-m Telescope

The 2-meter telescope is in operation
since 1967.

Two cameras:

400 mm (low dispersion)

700 mm (medium dispersion)
Spectral region 4000A - 7000A

Telescope parameters:

Primary mirror: Diameter: 2m

Focal length: Primary: Om
Cassegrain: 29 16m
coude: 63.5m

Mounting: Equatorial




Quiescent spectra of V1054 Oph
Ondrejov 2m telescope




NASA Kepler Mission
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Kepler discovery of super flares
on solar-type stars
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Solar Orbiter ve vzdalenosti 0.27 AU
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