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What do we mean
by QPP in a flare?

c.f. Pcand Pi in
the Earth’s
magnetosphere
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tions (QPPs), to emphasise that they often contain apparent amplitude and period modu-
lation. We review the current understanding of quasi-periodic pulsations in solar and stel-
lar flares. In particular, we focus on the possible physical mechanisms, with an emphasis
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Mechanisms for QPP:

Fast waves train in

Plasmoids in ) current sheet (§2.6
current sheet (§2.6) 0 R (52.6)
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QPP in microflares:
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Radio Astronomical Telescope of the Academy of Sciences - 600




ATAN-600 parameters for solar observations:

4 -constructed:

flector-type transit radio telescope, ring with ~ 600 m diameter;
llecting area 1,200 m?;

 imaging due to Earth rotation with FWHM ~ 9”x7. 5’ X A;

dectral range 1-30 GHz, 6 dlscrete wavelengths
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RATAN-600 is able to
detect microflares, |
but it requires the flaring
AR passing through the
observational slit
exactly when the flare
OCCuUrs.

g

Polarization Flux, Jy/arcsec

2

(0)

Hence, usually long- I
durational, e.g.:

300

Polarization Flux, Jy/arcsec

-570" -303" -35"

Along solar disk

Fig. 3. Decimeter-wave emission in the active region at 31.41 cm. The upper panel shows a scan of the active region, where
the burst and continuum components can be seen. The lower panel shows the extracted microburst component [51].
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Microflare on 25/01/2017

GOES 3—sec X—ray Flux 25—Jan—2017
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The central meridian . v
corresponds to the U E
1604th count, the ono E
maximum emission :
to the 1726th count,
thus the maximum
emission is detected -
at 10:16:18 UT ( = 5

5.0x10°

a

10:16:43 UT- _1VOX1:)47;5HHII171(I)IHHI1I726HHII1I73(I)HHI1I74(;IHHH1I756HHII;BO
122x0.2s ) .
The event lasts from count 1713 to
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Fig. 5.— Dependence of the radio burst intensity
on the frequency at 10:16:20 UT.
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RHESSI spectrum
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[f emission on f
(plasma mechanism):
n,=1111x10"m3
n,=1275x10"m3
n,=1.452x10"m3
(£,e[Hz] = 9x n,/2[m3])

s
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e

[f emission on f_,

(gyroresonant mechanism):
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Corona

Sausage mode can
modulate the emission
from footpoints through

the modulation of the
mirror ratio of non-thermal
electrons

Solar surface

Zaitsev, V. V., & Stepanoy, A. V.
1982, Soviet Ast., 26, 340
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What is going on, and why?

 The event is associated with a microflare.

* There are non-thermal electrons.

« The intensity decreases with frequency very rapidly.

« LHCP and RHCP are seen of similar intensity and
synchronous.

 The observed emission could be produced at f,, by non-
thermal electrons interacting with the TR (n, = 10""m-3).

« LHCP and RHCP waves come from different footpoints,
but from the same height (n, = 10""m3).

 The observed modulation is connected with a quasi-

WARWICK Centre for Fusion, Space & Astrophysics



Sausage mode: T T A,

m=0 mode

In the trapped regime:

w/k
~ N & N
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Conclusions:

« Detection of QPP in microflares allows provides us with a
useful (possibly, unique) information for revealing physical
mechanisms operating in them.

 The event on 25 Jan 2017 shows an interesting irregular
QPP in polarisation, with the characteristic time scale of
about 0.7 s.

* Good evidence that the both the signals of the apparent
LHCP and RHCP are actually caused by the superposition
of two LHCP signals coming from the opposite legs of a
magnetic flux tube.

 The characteristic time scales of the QPP are consistent
with sausage oscillations of the flaring loop.
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Nonlinear oscillations of coalescing magnetic flux ropes

Dmitrii Y. Kolotkov,” Valery M. Nakariakov,’ and George Rowlands
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