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SEVENTH FRAMEWORK *  *
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— Introduction

= White light flares, Balmer/blue continuum
Stellar and solar B.c.flare observations

A new device for B.c. flux measurements
First B.c. observation in flares in 2014
Preliminary results, timing, pulsations,... (?)
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te-light flares (WLFs) /.solar

g he Carrr gton flare on Sept‘ I, 1859 = WLE

\/:er :)m',-. hite-light kernels <3” (Neidig, 1989)
r’ol'ﬂ Off -“mospheric seeing in difficulties of detection of WLFs

=\ .§"are associated with more energetlc EUV and SXT flares

m‘u

— (Neidig and Cliver, 1983)

“WLF mechanisms: (electron beams <20keV, Metcalf et al. 2003?
or a back-warming effect in the energy transport from upper
chromosphere — to photosphere? (Machado et al. 1989)

Ding, 2007, 2 classes of WLF, I-photospheric H- temp. increase,

IT - chromospheric H recombination
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| ecay in continuum emission, even after
"‘fhe end of the impulsive phase was found by Hawley
& Pettersen (1991)

e A new measurement of Kowalski et al 2013 reported
an increase of Balmer continuum in dMe stars.
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JWIEEat*dMe: star by Kowalski et al.

BADYN Model with BH Non-Ideal Opacity (20-level H)
RADYN Model with RH Ideal Opacity (20-level H)

Rize Phase Flare Spectrum from Kowalski et al. 2013 ——
10¥ K Blackbody (offser)
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alseﬁ'ﬁuestlons (and problems)

fC'an we detect real changes of blue continuum flux in reaI time?
e \\W/hat is time correlation of b. c. with Ha, SXT, EUV, ... ?

® Are we able to suggest a simple non expensive device for that
task?
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Jnstrument for flux measurement
—

—_—

nds: =
jon for flares in H-alpha
uiding of the telescope
sased sensitivity in blue continuum
10'C ‘_’ei‘ine the region of measurement
~ Enable to reduce the disk radiation
“High cadence of at least 10 images/second
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\Ondiejoy. large horizontal telescope

— Jensch coelostat, 2 — main objective,

— flat mirror, 4 — collimator, 5 — grating,
— thermal filter, 7 —slit-jaw objective,

' e T — Ha filter, 9 — CCD camera
Jensch type coelostat 4 — 6 m above

ground, sliding shelter, @ of mirrors Only the telescope was used,

60 cm, M1 @ 50 cm, f 35 m. =
A new post-focus device installed
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L Optical schema of thesdevice

- S
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The HR4000 Spectrometer with a 3648-element CCD-array detector
Toshiba enables optical resolution of 0.03 nm (FWHM).

Generally it can be responsive from 200-1100 nm, but the specific range
and resolution depends on the grating and entrance slit choices.

We selected 350 — 430 nm device (grating 1800 gr./mm) as a first step.
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Image selector
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Measured flares in June 2014a

GOES <ray Flux (5 minute data) Begin: 014 Jun 9 S000 UTG

—

i

B
b

&
i
LTIy T Ty T

PHy 1 iiilie
NI

]

2
}

4

£3
[

GOESTE O5-4.0 4 GOERTS

E

1~ % : . . . . 1 . . . . . . 1 . . . . . .
Jur = Jurm 11 Hdum 1=
Lnmers=al Tim=s
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2.2 10.6. 11:42 UT 2.86 % 16 %
x1.5 10.6. 12:52 UT &8.46 % 13 %
x1.0 11.6. 904 UT 3.8 -T4% 17 - 21 %
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Flare ™ X1.0 on June 11, 2014

v Flux  11—=Jun—2014
HEZEZl Observing Summary Count Rates, Corrected
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Measurements of blue continuum
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Balmer continuum contrast in flare

09:04:32 UT 09: 094830

Exces related to quiet Sun intensity at 09:09:30 UT

Exces related to quiet Sun intensity at 08:50:00 UT
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Balmer continuum flux - contrast

Supposing the plasma material flaring in
H-alpha is the same as in Balmer cont.,
' then the contrast in Balmer is about 500
| percent.

Trida erupee | Peak dle GOES | Plocha erupee na 5J | Narust ve spektru
A = 364.6 nm
X2.2 10.6. 1142 UT 2.86 % 16 %
X1.5 10.6. 12:52 UT 8.46 % 13 %
X1.0 11.6. 9:04 UT 38 -T4% 17 - 21 %
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« Balmercentinuum. — time changes

Light curve of Balmer continuum 351.10 — 363.03 nm

Balmer continuum channel
specification:
351.10 — 363.03 nm

Time changes in B. c. preceeds
H-alpharising for 16 minutes
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~ Balmer continuum channel specification:

ORGINAL SIGNAL
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After de-trending the dataset
damped sine curve fitting performed
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uum-flux oscillation
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TIME [MIN]

A*sin(2*1r*t/P)*exp(-t/tau)

period P =609 s
amplitude A= 39.77
damping time tau =1479s .
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0 . lerradas. 3
Method created by Huang,
N. E. and others

First IMF treated as a noise,
summa of IMF2 to IMF12
taken for wavelet analysis.

Above 95 % level of
confidence these
periods found:

30s, 1min, 1.3 min,
2 min, 4 min.
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summary ...

B
SEANIEW device for measuring blue continuum in solar flares was

CJF‘V‘—‘]J,)JG and put in operation in Ondrejov
) JUGEkE =flares we observed, blue continuum was measured
e=One ‘: are observed and analyzed

=e=(Or trast In Balmer continuum in flare maximum was
,-T:-evaiuated to be 5 x higher than the background radiation

An increase of flux in Balmer continuum started 16 minutes
before the first H-alpha increase

® Further observations and analysis of the data are performed
(correlation of channels, presence of QPP, etc.)
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-gy. release in flares.

&

—

~  spectrometer measuring simultaneously in the
range of 480 — 920 nm (Paschen continuum).

Thank for your attentio®
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