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SEPServer: Data Services and
Analysis Tools for SEP Events and

Related EM Emissions

 The 
 

project 
 

is 
 

funded 
 

through 
 

the 
 

7th
 

Framework 
 

Programme 
 

of 
 

the 
 

EU 
 (Contract No 262773) and coordinated by the University of Helsinki. 

It will combine data and knowledge from 11 European partners 11 European partners and several 
 collaborating parties from Europe and US.
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 The 

 

SEPServer 

 

project 

 

will 

 

produce 

 

a 

 

new 

 

tool, 

 

which 

 

greatly 

 

facilitates 

 

the 

 

investigation 

 

of 

 

solar 

 energetic particles (SEPs) and their origin. This will be an Internet server providing:

ohigh‐quality SEP data
orelated electromagnetic (EM) observations and state‐of‐the‐art analysis methods
oa comprehensive catalogue of the observed SEP events

will provide educational and outreach material on solar eruptions and space environment on its website.

SEPServerSEPServer
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coordinationManagement
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 The 
 

project 
 

started 
 

in 
 

December 
 

2010 
 

and 
 

will 
 

last 
 

36 
 

months. 
 

The 
 

most 
 

significant 
 milestones are planned as follows:

oThe 
 

prototype 
 

server 
 

populated 
 

with 
 

the 
 

first 
 

data 
 

sets 
 

has 
 

been
 

running 
 

since 
 

October 
 2011

oThe 1st
 

catalogue of SEP events has been published on the project website in February 2012
oThe server will be released in November 2013 during a dedicated Splinter

 
at ESWW10

 The 
 

consortium 
 

will 
 

also 
 

analyse 
 

the 
 

data 
 

using 
 

the 
 

data‐driven 
 

methods 
 

and 
 

numerical‐
 simulation based inversion methods

 
to be developed during the project. 

A scientific Workshop, access by invitation, on SEP event analysis has been organised in Paris 
 from 19‐22 March 2013 

 (http://www.sepserver.eu/sepserver/news/Dissemination/SEPServer_workshop_2013.html) 

 In 
 

addition 
 

the 
 

consortium 
 

will 
 

provide 
 

educational 
 

and 
 

outreach 
 

material 
 

on 
 

solar 
 eruptions and space environment on its website

Facts	&	Figures:Facts	&	Figures:
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 SEPServer 

 

will 

 

provide 

 

public 

 

access 

 

to 

 

a 

 

number 

 

of 

 

SEP 

 

datasets 

 

that 

 

have 

 

been 

 

previously 

 

either 

 unavailable or available only through the PI team. SEP experiments to be included in the database come from a 

 number of European and American missions:

oSOHO: COSTEP, ERNE (electrons 44 keV – 9 MeV, ions 1 –

 

100 MeV/n)
oACE: SIS, EPAM (electrons 40 –

 

310 keV, ions 0.05 –

 

100 MeV/n)
oWind: 3DP (electrons 30 – 500 keV, protons 0.07 – 7 MeV)
oSTEREO: SEPT and LET (electrons 30 –

 

400 keV, ions 0.07 – 30 MeV/n)
oHelios: E6 (electrons 0.3 – 2 MeV, ions 2 – 50 MeV/n)
oUlysses: COSPIN/KET and LET, HI‐SCALE (electrons 30 keV – GeV, ions 50 keV – 2 GeV/n)

SEPServer will also provide streamlined access to

 

the data from ground‐based Neutron monitors.

 In 

 

addition 

 

to 

 

energetic 

 

particle 

 

data, 

 

SEPServer 

 

will 

 

provide 

 

access 

 

to 

 

a 

 

comprehensive 

 

set 

 

of 

 electromagnetic emissions related to the SEP events. These include:

oSpectrographic 

 

radio 

 

observations 

 

from 

 

AIP/Tremsdorf, 

 

ARTEMIS, 

 

Nancay 

 

Decameter 

 

Array 

 

and 

 Wind/WAVES.
oRadio imaging observations from Nancay Radioheliograph
oMicrowave observations from the University of Bern
oX‐ray and gamma‐ray observations from INTEGRAL, RHESSI, GRANAT/Phebus, Compton/BATSE

All datasets will be accompanied with reports

 

on the assessment of their quality

Datasets:Datasets:
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Available @ http://server.sepserver.euAvailable @ http://server.sepserver.eu



Available @ http://server.sepserver.euAvailable @ http://server.sepserver.eu
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A sample of the 1A sample of the 1stst SEPServer SEP event list SEPServer SEP event list 

Available @ http://server.sepserver.euAvailable @ http://server.sepserver.eu
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J. Space Weather and Space 

 Climate, 3, A12, 2013

 

J. Space Weather and Space J. Space Weather and Space 

 Climate, 3, A12, 2013Climate, 3, A12, 2013

The first SEPServer  The first SEPServer  

 event catalogueevent catalogue
+ + 

statistical comparative statistical comparative 

 analysisanalysis
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A sample of the 2A sample of the 2ndnd SEPServer SEP event list SEPServer SEP event list 

Available @ http://server.sepserver.euAvailable @ http://server.sepserver.eu

Catalogue	#1Catalogue	#1
>1	AU>1	AU

~120	MeV	&					~120	MeV	&					
 ~	30	MeV	~	30	MeV	

 Ulysses/KET	Ulysses/KET	
 protonsprotons

40	events40	events
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Ulysses CatalogueUlysses CatalogueUlysses CatalogueComparative results between ACE and 
Ulysses 

Comparative results between ACE and Comparative results between ACE and 
UlyssesUlysses

Identification of the Solar SourceIdentification of the Solar SourceIdentification of the Solar SourceInversion fitsInversion fitsInversion fits
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33rd

 

ICRC Proc., 20133333rdrd

 

ICRC Proc., 2013ICRC Proc., 2013

The secondSEPServer  The secondSEPServer  

 event catalogueevent catalogue
+ + 

detailed analysis on a detailed analysis on a 

 case study case study 
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A sample of the 3A sample of the 3rdrd & 4& 4thth SEPServer SEP event lists SEPServer SEP event lists 

Available @ http://server.sepserver.euAvailable @ http://server.sepserver.eu

Catalogues	#2	&	3Catalogues	#2	&	3

0.3	to	<	1	AU0.3	to	<	1	AU
>	51	MeV	&								>	51	MeV	&								

 ~	37	MeV	~	37	MeV	
 Helios/E6	Helios/E6	
 protonsprotons

63	events63	events
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EM ObservationsEM Observations++
ParticleParticle

ObservationsObservations

Case Study: 
The SEP event of 13 July 2005

Case Study: Case Study: 
The SEP event of 13 July 2005The SEP event of 13 July 2005

SimulationsSimulations++

(!) First comparative results of SEPServer(!) First comparative results of SEPServer(!) First comparative results of SEPServer
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 PADs 
 

were 
 

calculated 
 

for 
 

all 
 

E’s 
 

channels 
 

of 
 

ACE/EPAM. 
 

Moderate 
 anisotropic 

 
characteristics 

 
was 

 
revealed 

 
and 

 
sector 

 
7 

 
of 

 
E’4 

 
was 

 directed along the magnetic field.

Pitch‐Angle Distributions (PADs)



Instrument Channel Onset time Sector

ACE/EPAM E'4 (0.175‐0.312 MeV) 14:33 7

Instrument Channel Onset time

SOHO/EPHIN Electrons (0.25‐0.70 MeV) 14:27

Onset Time Determination

 Onset 
 

times 
 

for 
 

ACE/EPAMACE/EPAM
 

and 
 

SOHO/EPHINSOHO/EPHIN
 

have 
 

been 
 

determined 
 

based 
 

on 
 the criterion of > I+3> I+3σσ

 
or >I+4>I+4σσ

Velocity Dispersion Analysis (VDA)



 
Wind/3DPWind/3DP

 
and 

 
SOHO/ERNESOHO/ERNE

 
onset 

 times 
 

have 
 

been 
 

determined 
 

by 
 

the 
 Poisson‐CUSUM

 
method. 

 
VDA 

 
has 

 
been 

 applied to these results.
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 The 

 

SOHO/ERNE 

 

VDA 

 

presents, 

 

based 

 

on 

 

onset 

 

times 

 

determined 

 

by 

 

the 

 

Poisson‐

 CUSSUM 

 

method, 

 

a 

 

path 

 

length 

 

of 

 

2.84 

 

AU

 

and 

 

an 

 

Anticipated 

 

release 

 

time 

 

of 

 

14:31 

 

±
 

15 

 min based on onset times determined by eye, a path length of 2.32 AU

 

and an Anticipated 

 release time of 14:40 ±
 

17 min

Anticipated Release Time Determination

 The 

 

Wind/3DP 

 

VDA 

 

presents 

 

an 

 

anticipated 

 

release 

 

time 

 

14:11 

 

±
 

2 

 

min

 

when 

 

the 

 

path 

 length is considered to be 1.2 AU

Instrument Path length (AU) Release time 
(UT)

Wind/3DP
Electrons (0.025‐0.65 

 MeV)

1.2 14:11 ±

 

2 min

SOHO/ERNE
Protons (1.58‐67.30 MeV)

2.84
2.32

14:31 ±

 

15 min
14:40 ± 17 min
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Modeling results

Numerical Methods Applied

Monte Carlo (MC) Finite Differences (FD)
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Comparative analysis Comparative analysis 

 and DDA of various and DDA of various 

 datasets available via datasets available via 

 SEPServerSEPServer

Solar Phys., 281, 333‐352, 2012
Malandraki et al., 2012

Solar Phys., 281, 333Solar Phys., 281, 333‐‐352, 2012352, 2012
Malandraki et al., Malandraki et al., 20122012
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Ulysses/KET Catalogue

Future	Improvements/Additions	Future	Improvements/Additions	
 on	the	Catalogues	:on	the	Catalogues	:

Heber et al., 2013
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STEREO/LET Catalogues

Future	Improvements/Additions	Future	Improvements/Additions	
 on	the	Catalogues	:on	the	Catalogues	:

Papaioannou et al., 2013 this conference  
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SOHO/ERNE Catalogue:

Future	Improvements/Additions	Future	Improvements/Additions	
 on	the	Catalogues	:	on	the	Catalogues	:	
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SEPServer	SEPServer	
 Meeting	in	AthensMeeting	in	Athens

1818‐‐20	September	201320	September	2013

20+	representatives	20+	representatives	
 from		14	Institutesfrom		14	Institutes

Overview	of	the	Overview	of	the	
 Project	from	the	WP	Project	from	the	WP	

 leadersleaders

14	Scientific	14	Scientific	
 Presentations	from	Presentations	from	

 Young	ScientistsYoung	Scientists

1	Public	Talk1	Public	Talk

3	Talks	from	the	3	Talks	from	the	
 Advisory	BoardAdvisory	Board
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SEPServerSEPServer
 

ReleaseRelease
Splinter	Meeting	Splinter	Meeting	@	ESWW10@	ESWW10

Thank	you	for	your	Thank	you	for	your	
 attentionattention
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