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Solar Radio Bursts
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Scientific Motivations

I

-

Can type |11 storm source
accelerate ions?

How does Noise storms/Type 111
behave as it passes through the
solar disc?

To understand the type Il bursts
and storms origin and propagation
in the middle corona.

Event Selection:

(a) Type Ills and storms : 20170829 to
20170909 with GRAPH

(b) Type Il and storms : 20111109 with
NRH

(c) Only type Ills, no storms : 20180330
with LOFAR (Limb event)
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. Total number of LPDs: 384 [192, 16
groups of 8 LPDs in the East- West &
16 groups of 4 LPDs in the South]

« Frequency range: 40 — 150 MHz

« Observing time: 4 -9 UT

o Number of baselines: 2016 [496] (496
E-W + 496 N-S + 1024 E-W X N-S)

« Short/ long baseline: 10.5/2490 m
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Helioprojective Latitude (Solar-Y)
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Helioprojective Latitude (Solar-Y)

1500 ,
20170829
_# 20170830
20170831
20170901
2000 _F 20170902
¥ 20170903
K 20170904
_F 20170905
500 | 20170906
. 20170907
|| 20170908
- 20170909
ot -
-500
-1000
-1500 : ' ' ' .
-1500 -1000 -500 0 500 1000

53 MHz

Helioprojective Longitude (Solar-X)

1500

Helioprojective Latitude (Solar-Y)

80 MHz
1500 . .
o 20170829
¥ 20170830
20170831
| A 20170901 | |
1000 A 20170902
"20170903
\_*720170904
4 20170905
500 + o 20170906 |-
; 20170907
| oK 20170908
¥ 20170909
0 L
-500
-1000 |
-1500 : : . : .
-1500 -1000 -500 0 500 1000 1500

Helioprojective Longitude (Solar-X)



4 20170830
20170831
20170901
5 20170902
&4 20170903
—20170904
20170905
5 20170906
20170907
o 20170908
=4 20170909

| 20170829

o 20170829
_5F 20170830

20170831
20170901
20170902
7 20170903
—— 20170904
20170905
o4 20170906

20170907
5 20170908

o

Helioprojective Latitude (Solar-Y)

Helioprojective Latitude (Solar-Y)

1000 1500
Helioprojective Longitude (Solar-X)

_F 20170909

1000 1500
Helioprojective Longitude (Solar-X)

1




WIND/WAVES: 2017/09/04 20:00

i l o

GOES+STEREO: 2017/09/04 18:00

—
o
=
=

Type ll Speed: 1418_km/s-_

—
=
=
=

' be Il storm

'ri}"\

'y
o
=]

_aa f\.'ft" 4

>10 MeV Protons/(cm2sr-s)
2

CME

FA

02 11 1 ||“||Il||ilmululll i
18:00 20:00 22:00 00:00¢0: 2017/09/0420:00  AlA 193: 09/04 20:00

53 MHz

¥ 20170829

¥ 20170830

20170831

20170901

47 20170902

/__\ 20170903
\—20170904

1 20170905
1 20170906

//
{ ju g e
' i | :ol E'}.
\\V//

Helioprojective Latitude (Solar-Y)
o

-1500 . . " .
-1500 -1000 -500 1] 500 1000 1500

Helioprojective Longitude (Solar-X) e SolarMonitor.org




09 NOV 2011

LOvH SIATM

_.
pal

AR 11344, M4.1 flare at 13:04 UT

a7y SIATM

CME at 13:36 UT

Frequency (MHz)
=
(=3

7aN

SIWILHY

EW (Rs)
|

IHW OSL HAN

2
1
Q
1
=2
2
1
Q

12:00
Time {UT)

B ) (Y

13:30
Universal Time (hh:mm)

WY i 147,496 77,627 360,307

Assembled on 130CT2017




WINDWAVES
13:13:32 UT

=
o

iency (MHz)

i E <
' "

[ o . H

i v
kol LA = b T AR S o R R i . it e s gt by wid

_ 1 _ & M RIRIES W \
e .!i ln‘ n-i||n| } 1-1' ]u_. il .I"l 1-' || Illu O T IRTRT A B b.lﬂll?'_l

i RS Y4 ,!
bl l : | f,.
..\,n\_n-vl- 'iu M ' ﬁv 3.t 1 “"" : rll

5" ||J'|Iv rl
LAy “[ /
i" 8] r' ;'| f W
N T TS
N YT & R £
e W ) e (e
—mm—

L] ul |'f l :ll bR

b L Mw-fn-l
BRI b

Frequency (MHz)

Universal Time (hh:mm)



150.9 MHz

13:02:21 UT 13:11:51 UT 13:12:21 UT 13:56:31 UT

Type Il (east)
Storm (west)

R ¥l

— W eneEnre .. 3 2 l | :| s | ' ' i
: -. .t o T e 55 ‘ ' '.:l -‘.‘JI’EJAMI“—- ..14.5.., A-l—l»r&—.‘-l--.i"-r{4‘-_-'tfwaA..l... nf_‘_.;.
whw cuen o g A 11 ]ln W .J' I 1.;’ 1 im" = g B D e
RN | e b I ittt & i
H ' | | : | .

[
%))
U|

Frequency (MHz)

-l |'F Jdorad! ]' l! 'iil" -'“, AP
T uuuhn-mrnnl lh b e
e P M ] L]

Universal Time (hh:mm)




GOES+STEREO: 2011/11/09 13:20

Y
o
[=]
=}

WIND/WAVES: 2011/11/09 13:20

Speed: 907 km/s

— Type Il ‘/ CME
de IIl storm o g}
| . ,7 -

Type Il o’

(=]

. . . 0.01
1200 1400 _ 16:00 (P IRGRVCRE I LR CRRTVCRER 1200 11/09 12:00 11/10 12:00 11/11

DO HMI Magnetogrom ¢

storm
NRH 13:12:32 UT

SolarMonitor.org




Summary and Future work

1 We studied three set of type llI- type Ill storms events with GRAPH, NRH and
LOFAR.

1 OFAR magnetic configuration, which gives rise to type lll storms can be
responsible for accelerating ions as well, that may serve as seed particles to
the CME shock.

1 We are presently investigating more events to conclude the preliminary
results (with NRH and LOFAR).



Summary Slide

. Storm disrupts
1 Can type Il storm source accelerate ions?

Source location of type Ill storms and
type Il are the same!
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accelerates ions that
serve as seed particles to
the CME shock.
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