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Motivation  
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The Resurs-DK1 satellite with  
PAMELA & ARINA spectrometers onboard 

Position and orientation of the PAMELA & ARINA spectrometers 
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PAMELA  

ARINA  

The main axis 

The main axis 

 

The orbit is semi-polar. 

- up to Nov. 2006 elliptical,  

  altitude 350-610 km, inclination 70.4Ü; 

- after Nov. 2006 near circular,  

  altitude 567-574 km, inclination 69.9Á 
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Characteristics of PAMELA and ARINA detectors in the SCR 

energy range: 

PAMELA  ARINA  

Energy range from ~ 80 MeV up to tens 

GeV 
from ~  45 up  to ~ 105 MeV; 

Energy resolution ~ several % ρπ ςπ Ϸ 

 The highest time resolution is 1-15 minutes depending on intensity of the 

particle flux.  



GOES (geostationary orbit) 

             EPEAD channels (GeV)  

 “cpflux”: 0.015, 0.03, 0.05, 0.06, 0.1; 

 “p17ew”: 0.012, 0.031, 0.063, 0.165, 0.433; 

             HEPAD channels (GeV):  0.375, 0.465, 0.605  

http://satdat.ngdc.noaa.gov/sem/goes/data/ 

 

ERNE (SOHO, L1-Lagrangian point)   

HED sensor channels (GeV):  

0.015, 0.020, 0.031, 0.041, 0.052, 0.073, and 0.0998.  

http://www.srl.utu.fi/erne data/main english.html 

 

 

Sensors onboard balloons (polar region with geomagnetic cutoff ~ 0.6 GV) 

E = 0.1 - ~ 0.5 GeV 

[Yu.I. Stozhkov et al., Advances in Space Research 44(10) (2009) 1124-1137] 

 

 

 

Neutron monitor world -wide network E > 1 GeV 

http://www.nmdb.eu/ 

 

 

 

Other instruments to compare 
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Other instruments to compare 
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ARINA  

Protons, number of events 

> 45 MeV 95 

> 100 MeV 58 

3%0ȭÓ ÅÖÅÎÔ ÓÔÁÔÉÓÔÉÃÓȟ ÃÏÌÌÅÃÔÅÄ ÂÙ !2).! Ǫ 0!-%,! 

PAMELA  

Protons, number of events Helium, number of events 

> 200 MeV 31 > 100 MeV/nuc. 4 

> 500 MeV 18 > 500 MeV/nuc. 1 

> 1 ɻʵɺ 4 
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ARINA  PAMELA  

> 45 MeV > 100 MeV > 200 MeV > 500 MeV > 1000 MeV 

2006 4 4 2 2 2 

2011 11 10 5 2 0 

2012 27 18 13 7 1 

2013 22 14 6 3 0 

2014 20 10 4 3 1 

2015 11 2 1 1 0 



№ Date X ray burst Active reg. 

2006 

1 13.12.06 / 02:04 ʍ3.4 10930 

2 14.12.06 / 21:07 ʍ1.5 10930 

2011 

1 21.03.11 / - - - 

2 07.06.11 / 06:16 ʄ2.5 11226 

3 06.09.11 / 01:35 ʄ5.3 11263 

4 06.09.11 / - - - 

5 04.11.11 / 00:26 ʉ5.4 11339 

2012 

1 20.01.12 - - 

2 23.01.12 / 03:38 ʄ8.7 11402 

3 27.01.12 / 17:37 ʍ1.7 11402 

4 
07.03.12 / 01:14 

+ series 08-10.03 
ʍ1.3 11430 

5 13.03.12 / 17:12 ʄ7.9 11429 

6 17.05.12 / 03:00 ʉ1.0 11432 

7 06.07.12 / 23:01 ʍ1.1  11515 

8 08.07.12 / 16:23 ʄ6.9  11515 

9 19.07.12 / 04:17 ʄ7.7 11520 

10 23.07.12 - - 8 

3%0ȭÓ ÓÔÁÔÉÓÔÉÃȟ ÃÏÌÌÅÃÔÅÄ ÂÙ !2).! Ǫ 0!-%,! 

№ Date X ray burst  Active reg. 

2013 

1 11.04.13 / 06:55 ʄ6.5 11719 

2 24.04.13 / 01:17 ʉ1.4 11726 

3 22.05.13 / 13:08 ʄ5.0 11745 

4 11.10.13 / - - - 

5 28.10.13 / 20:48 ʄ1.5 11875 

6 02.11.13 / 04:46 ʉ8.2 11885 

2014 

1 06.01.14 / 00:19 ʉ1.7 11944 

2 07.01.14 / 18:04 ʍ1.2 11943 

3 25.02.14 / 00:39 ʍ4.9 11990 

4 18.04.14 / 12:31 ʄ7.3 12036 

2015 

1 29.10.15/03:17 ʉ1.5 2443 
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23 and 27 January 2012 

Energetic protons from solar flares  
(23 and 27 January 2012) 
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January 2012 

PAM 0.101

PAM 0.117-0.136

PAM 0.158-0.211

PAM 0.243-0.321

PAM 0.367-0.479

GOES 13 0.1GeV

ERNE 0.087-0.131 GeV

Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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COSPAR, Moscow, 07.08.2014 

Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 



22 

Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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Energetic protons from solar flares  
(23 and 27 January 2012) 
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17 May 2012 

Energetic protons from solar flares  
(17 May 2012) 
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GLE 71 
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Energetic protons from solar flares  
(17 May 2012) 
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Energetic protons from solar flares  
(17 May 2012) 
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Energetic protons from solar flares  
(17 May 2012) 
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Energetic protons from solar flares  
(17 May 2012) 
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Energetic protons from solar flares  
(17 May 2012) 
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Energetic protons from solar flares  
(17 May 2012) 



Conclusion  
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V PAMELA extends the direct measurement of the SEP energy range from tens MeV up 

to GeVs energies. 

V PAMELA and ARINA registered  31 and 95 solar flares, correspondingly. 

V The PAMELA & ARINA results are in reasonable agreement with the data of the 

GOES  spacecraft and balloon experiments 

V In a number of events some temporal discrepancies are observed between different 

Instruments (mostly ARINA & GOES) which certainly aren't instrumental origin. It will  be 

studied  in future works. 

Thank you for attention! 


