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http://newserver.stil.bas.bg/SEPcatalog/ 
total 172 events  (2010-2017) 

Miteva et al. (2016) and Miteva et al. (2017) 
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SOLAR MICROWAVE OBSERVATIONS 

 
 
 
 
 
 
 
 
 
 

 
 

single dish  
RCP & LCP,       
band: 2-24 GHz  (16 ch.) 
cadence: 1.6 s 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

single dish 
RCP & LCP,       
band: 3.8-8.2 GHz  (26 ch.) 
cadence: 10 ms, 0.7s 

4-8 GHz  spectropolarimeter 
(BBMS) 

2-24 GHz  spectropolarimeter 
(SRS)  

http://badary.iszf.irk.ru/spectroDailyImages.php
http://badary.iszf.irk.ru/spectrometer_4_8.php


Cross-check of databases  
- SEP database 
- MW database (from 2 to 24 GHz) 

 
Limit by time (00 UT – 10 UT) from 2010-2017 

 
18 events (from 40) – typical microwave bursts. 
 
 
1) Plot MW spectrum 
2) Find flux maximum 
3) Find spectral maximum 
4) Check existing polarization of radiation 

    Zhdanov et al. 2019 
 

 
 



Bogomolov et al. 2019 
«One of the indicators of the existence of 
advanced possibilities for proton escaping could 
be the domination of open magnetic field lines 
in the AR producing the event.»  

Bogomolov et al. 2019 



 
Aim of work 

 
 

How the magnetic field topology of active 
regions influence on the productivity of Solar 

Energetic Particle events (SEPs)? 



Date Time Fluxmax

(yyyy

‑

mm

‑

d

d)
(UT) (sfu)

   

2 2011-08-09 07:48 X6.9 2000 0.1270/284 W69 1610

0 2011-02-15 01:44 X2.2 1000 0.0037/84 W10 669

4 2012-03-07 01:05 X1.3 7000 9.591/106851 E12 1825

7 2013-05-15 01:25 X1.2 1600 0.0352/484 E64 1366

3 2012-01-23 03:38 M8.7 8000 9.455/196610 W21 2175

11 2014-12-17 04:25 M8.7 800 0.0016/107 E09 587

14 2015-06-25 08:02 M7.9 4500 0.0142/1093 W42 1627

17 2016-07-23 05:00 M7.6 700 0.0004/u W73 835

16 2016-04-18 00:14 M6.7 350 0.0007/u W62 1084

5 2012-05-17 01:25 M5.1 600 1.357/1296 W76 1582

10 2014-02-20 07:26 M3.0 500 0.0309/272 W73 948

8 2013-06-21 02:30 M2.9 110 0.0073/153 E73 1900

13 2015-06-21 02:06 M2.6 1100 0.0203/266 E10 1366

1 2011-06-07 06:16 M2.5 800 0.3390/7315 W54 1255

12 2015-06-18 00:33 M1.2 60 0.0252/296 W81 1714

6 2013-03-15 05:46 M1.1 120 0.0004/u E12 1063

9 2013-11-02 04:40 C8.2 80 0.0142/326 W04 828

15 2016-03-16 06:34 C2.2 12 0.0024/14 W88 592

N
O GOES class J flux 28-72 MeV

speed CME  

km/s

Position 

E-W

Data analysis 



Сlosed magnetic field configuration  
in event 2012-01-23 

 



 

2015-06-25 

closed 



Open-closed magnetic field configuration  
in event 2011-06-07 

 

open-closed 



 

2013-11-10 set data №2 (18), no SEPs 

open-closed 



Оpen magnetic field configuration  
in event 2015-03-10 

 

open 



Summary of results 

 magnetic configuration 

• Total SEP events – 18: 
–  9 closed  

–  4 open-closed 

–  NO open 

–  5 events near solar limb 

 

• Additional data set without SEP - 3 
– 2 closed 

– 1 open (M5.1, FluxM – 1100sfu) 

 



Conclusion  
 Initially, we assumed that the open configuration of the magnetic 

field could lead to more productive proton events than the closed 
configuration: 

• However, we found the closed configuration of the magnetic 
field in most proton events (9 out of 17).  

 

• We did not find clear open magnetic configurations in the studied 
proton events, however some configurations look like the open-
closed configurations. We found open-closed configuration of 
the magnetic field in only 4 proton events out of 17.  

 

• We found only one event where the magnetic field configuration 
was clearly open. Unfortunately, this event is from the set of 
unproductive events.  
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