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We have analyzed 20 low-frequencies (LF) type-II radio bursts associated with solar coronal
mass ejections (CMEs), coronal holes (CHs), and solar flares observed during the solar cycle 23
and solar cycle 24, which consist of the period of year 1997 to year 2015. A total number of 505
types-II radio bursts were observed during the above period out of which only 20 types II radio
bursts have frequencies � 1 MHz. The time duration of 20 LF type II bursts ranges from 5 min
to 2020 min. On investigation of 17 type-II bursts associated  CMEs, solar flares, and coronal holes
we also found that 12 types-II burst related CMEs observed when there were CHs and solar flares
within 10

o
 and 5 type-II burst-associated CMEs found when there were CHs and solar flares within

30
o
, respectively. In this paper we have done statistical analysis of low frequency type II radio bursts

and related solar phenomena. The LF type-II radio bursts start after the peak time of associated
solar flares. In this paper each LF type-II radio burst and other related solar phenomena are seen
and analyzed to understand the origin of LF type-II radio bursts from the Sun in the latest scenario
of solar heliophysics.
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ÍÈÇÊÎ×ÀÑÒÎÒÍÛÅ ÐÀÄÈÎÂÑÏËÅÑÊÈ ÒÈÏÀ II
È ÑÂßÇÀÍÍÛÅ Ñ ÍÈÌÈ ÑÎËÍÅ×ÍÛÅ ÂÑÏÛØÊÈ,

ÊÎÐÎÍÀËÜÍÛÅ ÄÛÐÛ È ÊÂÌ Â ÏÅÐÈÎÄ
Ñ 2001 ÏÎ 2015ãã.

Í.ÌÈÒÒÀË1, Â.ÂÅÐÌÀ2

Ïðîàíàëèçèðîâàíû 20 íèçêî÷àñòîòíûõ (LF) ðàäèîâñïëåñêîâ òèïà II,

ñâÿçàííûõ ñ êîðîíàëüíûìè âûáðîñàìè ìàññû (CME), êîðîíàëüíûìè äûðàìè

(CH) è ñîëíå÷íûìè âñïûøêàìè, íàáëþäàâøèìèñÿ â òå÷åíèå 23-ãî è 24-ãî

ñîëíå÷íûõ öèêëîâ, êîòîðûå îõâàòûâàþò ïåðèîä ñ 1997 ïî 2015ãã. Çà óêàçàííûé

ïåðèîä áûëî íàáëþäåíî â îáùåé ñëîæíîñòè 505 ðàäèîâñïëåñêîâ òèïà II, èç

êîòîðûõ òîëüêî 20 ðàäèîâñïëåñêîâ òèïà II èìåëè ÷àñòîòó 1  ÌÃö.

Ïðîäîëæèòåëüíîñòü 20 íèçêî÷àñòîòíûõ âñïëåñêîâ òèïà II êîëåáàëàñü îò 5 äî

2020 ìèí. Ïðè èññëåäîâàíèè 17 âñïëåñêîâ òèïà II, ñâÿçàííûõ ñ ÊÂÌ

ñîëíå÷íûìè âñïûøêàìè è êîðîíàëüíûìè äûðàìè, áûëî îáíàðóæåíî, ÷òî 12

âñïëåñêîâ òèïà II, ñâÿçàííûõ ñ ÊÂÌ, íàáëþäàëèñü ïðè íàëè÷èè ÊÄ è

ñîëíå÷íûõ âñïûøåê â ïðåäåëàõ 10o, à 5 âñïëåñêîâ òèïà II, ñâÿçàííûõ ñ ÊÂÌ,

íàáëþäàëèñü ïðè íàëè÷èè ÊÄ è ñîëíå÷íûõ âñïûøåê â ïðåäåëàõ 30o. Â

äàííîé ñòàòüå ïðîâåäåí ñòàòèñòè÷åñêèé àíàëèç íèçêî÷àñòîòíûõ ðàäèîâñïëåñêîâ

òèïà II è ñâÿçàííûõ ñ íèìè ñîëíå÷íûõ ÿâëåíèé. Í×-ðàäèîâñïëåñêè òèïà II

íà÷èíàþòñÿ ïîñëå ïèêîâîãî âðåìåíè ñâÿçàííûõ ñ íèìè ñîëíå÷íûõ âñïûøåê.

Â äàííîé ñòàòüå êàæäûé Í×-ðàäèîâñïëåñê òèïà II è äðóãèå ñâÿçàííûå ñ íèì

ñîëíå÷íûå ÿâëåíèÿ ðàññìàòðèâàþòñÿ è àíàëèçèðóþòñÿ ñ öåëüþ ïîíèìàíèÿ

ïðîèñõîæäåíèÿ Í×-ðàäèîâñïëåñêîâ òèïà II îò Ñîëíöà â ïîñëåäíåé âåðñèè

ñöåíàðèÿ ñîëíå÷íîé ãåëèîôèçèêè.

Êëþ÷åâûå ñëîâà: Ñîëíöå: ñîëíå÷íûå âñïûøêè: êîðîíàëüíûå âûáðîñû ìàññû:

      ðàäèîâñïëåñêè òèïà II



287LOW-FREQUENCY  TYPE II  RADIO  BURSTS

REFERENCES

1. M.R.Kundu, Solar Radio Astronomy, Interscience Publication, New York, 333,

1965.

2. G.J.Nelson, D.B.Melrose, Type II bursts, In Solar Radiophysics: Studies of

emission from the sun at meter wavelengths, Cambridge and New York,

Cambridge University Press, p.333, 1985.

3. H.V.Cane, Radio Astronomy at Long Wavelengths, tutorials and reviews from

an AGU Chapman conference held Oct. 1998 in Paris, France. Geophysical

Monograph Series, Vol. 119; Eds: R.G.Stone, K.W.Weiler, M.L.Goldstein,

and J.-L.Bougerot. Washington, DC: American Geophysical Union, p.147,

2000.

4. N.Gopalswamy, S.Yashiro, H.Xie et al., Astrophys. J., 674, 560, 2008.

5. N.Mittal, V.K.Verma, New Astron., 50, 60, 2017.

6. N.Gopalswamy, S.Yashiro, M.L.Kaiser et al., J. of Geophys. Res., 106(A12),

29219, 2001a.

7. N.Gopalswamy, E.Aguilar-Rodriguez, S.Yashiro et al., J. of Geophys. Res.,

110, (A12), S07, 2005.

8. A.Lara, N.Gopalswamy, S.Nunes et al., Geophysical Research Letters, 30(12),

SEP 4-1, 8016, 2003.

9. N.Gopalswamy, J. Astrophys. Astron., 27, 243, 2006a.

10. N.Gopalswamy, Geophysical Research Letters, 30, (12), SEP 1-1, CiteID

8013, 2003.

11. E.W.Cliver, S.W.Kahler, D.V.Reames, Astrophys. J., 605(2), 902, 2004.

12. N.R.Sheeley, R.A.Howard, D.J.Michels et al., Astrophys. J., 279, 839, 1984.

13. R.N.Shelke, M.C.Pande, Bull Astr. Soc. India, 13, 62, 1985.

14. N.Gopalswamy, A.Lara, S.Yashiro et al., J. Geophys. Res., 106, 29207, 2001b.

15. E.Aguilar-Rodriguez, N.Gopalswamy, R.MacDowall et al., J. Geophys. Res.,

110(A12), A12S08, 2005.

16. A.Shanmugaraju, Y.-J.Moon, B.Vrsnak, Solar Physics, 254(2), 297, 2009.

17. N.Gopalswamy, H.Xie, S.Yashiro et al., Space Sci. Rev., 171(1-4), 23, 2012a.

18. N.Gopalswamy, P.Mäkelä, S.Akiyama et al., Journal of Geophysical Research,

117(A08), CiteID: A08106, 2012b.

19. V.K.Verma, M.C.Pande, On the association between coronal mass ejections and

coronal holes, in Proc. IAU Colloq. 104 "Solar and Stellar Flares" (Poster

Papers), Stanford University, Stanford, USA, p.239, 1989.

20. V.K.Verma, Indian J. Radio & Space Phys., 21, 64, 1992a.

21. V.K.Verma, Journal of Indian Geophysical Union, 2, 65, 1998.

22. V.K.Verma, Coronal mass ejections: Relationship with solar flares and coronal

holes, COSPAR Colloquia Series, Elsevier Science Ltd, 13, 319, 2002.

23. V.K.Verma, N.Mittal, Astron. Lett., 45, 164, 2019.

24. V.K.Verma, Indian J. Radio & Space Phys., 21, 97, 1992b.



288 N.MITTAL,  V.VERMA

25. V.K.Verma, N.Mittal, R.Chandra, Open Astronomy, 29(1), 81, 2020.

26. V.Abramenko, V.Yurchyshyn, H.Watanabe, Sol. Phys., 260, 43, 2009.

27. T.Rotter, A.M.Veronig, M.Temmer, Sol. Phys., 281, 793, 2012.

28. R.J.Bray et al., In: Plasma Loops in the Solar Corona, Cambridge Univ.

Press, Cambridge, p.29, 156, 256, 1991.

29. D.E.McKenzie, Signatures of reconnection in eruptive flares, COSPAR Col-

loquia Series 13, Elsevier Science Ltd, 155, 2002.

30. N.Gopalswamy, Low-Frequency Radio Bursts and Space Weather, Invited paper

to the URSI Asia-Pacific Radio Science Conference in Seoul, August 21-25,

2016.

31. G.E.Brueckner et al., Sol. Phys., 162, 357, 1995.

32. P.Mäkelä, N.Gopalswamy, S.Akiyama et al., Astrophys. J., 806(1), article id.

13, 2015.

33. N.Gopalswamy, "Coronal mass ejections and Type II bursts", In Solar Erup-

tions and Energetic Particles, N.Gopalswamy, R.Mewaldt, and J.Torsti, Eds.,

vol. 165 of Geophysical Monograph Series, The American Geophysical Union,

p.207, 2006b.

34. N.Mittal, U.Narain, On some properties of coronal mass ejections in solar

cycle 23, New Astronomy, 14(3), 341, 2009.

35. N.Mittal, V.K.Verma, Studies of Geomagnetic Storms associated Solar Activity

Phenomena observed during 1996-2009, Acta Astronautica, 121C, 179, 2016.

36. N.Mittal, V.K.Verma, On some characteristics of large energy Coronal Mass

Ejections during 1996-2015, New Astronomy, 63, 06, 2018.


