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The UTR-2 (Kharkiv, Ukraine) is the world-largest decameter radio telescope

effective area about 150,000 m? operation frequency 8-33 MHz
sensitivity 5 Jy beam at25 MHz 30’

North-South arm



West-East arm
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ig. 4.1 — A schematic representation of the different phases of a
typical solar flare as observed in electromagnetic and
particle radiation. (Adapted from Kane 1974.)




The sporadic phenomena observed in the decameter range

-Type 111 bursts
- Type I11b bursts
- Type 111 bursts with fine time structure
- Type Il1-like bursts
- inverted U - and J - bursts
- Type Il bursts
- Type Il bursts with herring-born structure
- Type Il bursts with second and third harmonics
- Type 1V bursts
- fiber-bursts in emission and absorption
- zebra pattern
- S-bursts
- drift pairs
- spikes
- large scale bursts in absorption
- unusual bursts
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Type I bursts with fine structure

There are time-structured Type 111 bursts with sub-bursts having
either higher or lower drift rates with respect to that of the envelope

envelope drift rate  3+4 MHz/s
envelope duration 4-+5s
flux up to 1-:102 W/m? -Hz
sub-bursts drift rate  >10MHz/s

sub-bursts duration 1s

envelope drift rate 3 +4 MHz/s
envelope duration 7-+8s
flux  upto1-10° W/m?-Hz
sub-bursts drift rate 0.1 MHz/s

sub-bursts duration 1s




Type I11-like bursts

drift rate 5-40 MHz/s
duration about 1s

Type I11-like burst (10:44:30) against
a background Type 111 burst storm

Type Il1b-like bursts similar to
the burst (06:49:42) are observed
for the first time




Type I11b bursts
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stria duration  about 1 s
stria frequency band  about 60 kHz



Inverted U-bursts and high coronal loops
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Type 1 bursts

1000 channel specirometer May 112001 Time resolution 20 ms  Averaging 190.00 ms Fuin SFU
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"3 Type Il burst consists of lanes and has
2 A, a fine structure in the form of sub-bursts
28 & {
Type Il driftrate  df /dt =—0.07MHz/s
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sub-bursts have positive and
negative frequency drifts

df /dt|=1+3MHz/s

sub-burst duration  =1s

Time UT



Type Il burst with herringbone structure

60 channel specirometer 77 2002 Time rvesolution 50 ms  Averaging 1.28 s
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sub-burst durations‘df /df)=05+15MHz/s
sub-burst drift rates

Coronal structure parameters
found from decameter radio data

transversal sizes
of coronal structures  =0.1-Rq

density jJump  An~6-10°cm™



Type IV bursts
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The succession of the events accompanying Type IV bursts in decameter range

- group of intensive Type 111 bursts
- shading area or burst in absorption
- Type Il burst with the second and even third harmonic

Magnetic field

Shock
1000km/s

> 1] Ili




Zebra structure of Type IV bursts
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Fiber bursts in emission and absorption as a
fine structure of Type IV bursts

60 channel spectrograph  July 28, 2005

Fiber bursts are similar to usual Type Il bursts

Sometimes they drift from low to high frequency

08:36:40 08:40:00 08:43:20 08:46:40 08:50:00 08:53:20
Time, UT

Duration of bursts in emission equals

approx. to 6 s at all frequency from 10 to 30 MHz
and dos not depend of place of active region on
the solar disk.




Drift pairs bursts

storm of drift pair bursts

60 channel speciromerer 157 2002 Time resolution 50 ms  Averaging 120.00 ms Flucin SFU

drift pairs with positive and
S w4 1 negative drift rates

. 1| frequency drift rate 1-2MHz/s
life-time of element 1-1.5s
time delay between elements 1- 2s
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S-bursts
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only burst with negative drift rates
lack of the second element
s-burst drift rates  |df /df=0.5+1MHz

s-burst are the shortest bursts in the
decameter range

their duration is 7=0.3-0.65

Equation for instantaneous frequency band

Af =C¥‘(f o f*) - Where a:wBeZ/prez

allow to find magnetic field at heights

15-3-R.



Decameter spikes

1000 channel spectromerer Jul 29 2002 Time resolution 20 ms  Averaging 190.00 ms  Fuxin SFL
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chaotic placed spikes
against Type Il bursts storm

spikes with durations about 1s
and frequency width approximately 60kHz



Absorption burst
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URAN-2, 14Apr. 2011, 25 MHz
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Unusual behind-the-limb bursts

Frequency (MHz)
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Interferometer observations by UTR-2 radio telescope
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Type Il burst at 9:41 UT on May 29, 2014
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Type Il bursts on June 2, 2014
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Thank you for your attention



