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One should be careful with 
wavelets: 
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What do we mean 
by QPP in a flare?

c.f. Pc and Pi in 
the Earth’s 

magnetosphere
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Mechanisms for QPP:
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QPP in microflares:

• Are physical mechanisms in microflares the same as in more 
powerful flares? 

• Are properties of QPP in microflares the same as in more 
powerful flares?

< C-class
(<��−6 Wm−2)



Centre for Fusion, Space & Astrophysics

Radio Astronomical Telescope of the Academy of Sciences - 600

RATAN-600
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RATAN-600 parameters for solar observations:

1974 -constructed:

reflector-type transit radio telescope, ring with ~ 600 m diameter;

collecting area 1,200 m2;

1D imaging due to Earth rotation with FWHM ~ 9’’x7.5’ x λ;

spectral range 1-30 GHz, 6 discrete 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 
occurs.

Hence, usually long-
durational, e.g.:
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Microflare on 25/01/2017
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The central meridian 
corresponds to the 
1604th count, the 
maximum emission
to the 1726th count, 
thus the maximum 
emission is detected 
at 10:16:18 UT ( = 
10:16:43 UT -
122x0.2s )

The event lasts from count 1713 to 
count 1744. As the central meridian is 
in count 1604 at 10:16:43, we get the 
time of the event from about 10:16:15 
to 10:16:21.
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10:16:15 - 10:16:21 UT
RHESSI Observing Summary Count Rate (corrected)
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Start Time (2017-01-25 10:10:00)
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SDO/HMI
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SDO/HMI
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SDO/AIA 1700A
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SDO/AIA 1600A
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SDO/AIA 171A
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SDO/AIA 193A
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SDO/AIA 131A
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SDO/AIA 94A
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Blue      - 3.090 GHz 
Red       - 3.281 GHz
Green    - 3.468 GHz

P = 1.35 s

P = 0.72 s
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If	emission	on	fpe
(plasma	mechanism):
ne =	1.111	x	1017m-3

ne =	1.275	x	1017m-3

ne =	1.452	x	1017m-3

(fpe[Hz]	=	9x	ne1/2[m-3])

If	emission	on	fce
(gyroresonant mechanism):
B0 =		1071	G	(1st),	357	G	(3rd)
B0 =		1147	G	(1st),	383	G	(3rd)
B0 =		1225	G	(1st),	408	G	(3rd)
(fce[Hz]	=	2.8x106	B[G])
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Sausage mode can 
modulate the emission 
from footpoints through 

the modulation of the 
mirror ratio of non-thermal 

electrons              

The Zaitsev-Stepanov
mechanism

Zaitsev, V. V., & Stepanov, A. V. 
1982, Soviet Ast., 26, 340
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B0
B0

ne =	1.	x	1017m-3

Only the 
LHCP wave 
goes upward

B0

e- e-
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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 fpe by non-

thermal electrons interacting with the TR  (ne = 1017m-3).

• LHCP and RHCP waves come from different footpoints, 

but from the same height (ne = 1017m-3).

• The observed modulation is connected with a quasi-

periodic process affecting the non-thermal electrons

(sausage oscillation?, oscillation of the x-point?, …)
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Sausage mode:

m=0 mode
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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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