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@ Project overview

A three-year FP-7 Collaborative Project to Develop a Server for
Delivery of Data and Models for Solar Energetic Particle Events.

European Union Seventh Framework Programme (FP7/2007-2013)
under grant agreement no 262773.

Consortium of 11 teams: University of Helsinki (Finland), Christian
Albrechts Universitat zu Kiel (Germany), Centre National de la
Recherche Scientifique (France), Universitat de Barcelona (Spain),
University of Turku (Finland), University of Oulu (Finland), Julius
Maximilians Universitat Wirzburg (Germany), National Observatory
of Athens (Greece), University of loannina (Greece),
Astrophysikalisches Institut Potsdam (Germany), DH Consultancy
(Belgium).

Time frame: December 2010-November 2013. EU budget: ~2ME£.
Project web site: http://www.sepserver.eu/

Data server: http://server.sepserver.eu/
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The SEPServer application server uses the ESA Open Data Interface (ODI) to store and manage the various datasets.

11 April 2014



P ™
%”‘\‘6 SEPServer SEP particle data

e Data from eleven instruments on six missions
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* Data types dependent on mission and instrument

= Electron, proton, helium, heavy ion intensities

= Omnidirectional or sectored intensities
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Presenter
Presentation Notes
SEP observations from 11 instruments on six missions from inner heliosphere (HELIOS A and B) through 1 AU-orbits (WIND, SOHO, ACE, STEREO A and B) to beyond 1 AU and out of ecliptic (ULYSSES) have been collected and are available from the SEPServer. The data types are dependent on the mission and instrument, but in general include electron, proton, helium, and heavy ion intensities at varying energy ranges. Both omnidirectional and in certain cases sectored or directional intensities are provided. For electrons and protons the energy range starts from about 100 keV and extends up to 10 MeV in the case of electrons and up to 100 MeV for protons. The time resolution is in general 1 min or better. Currently, data are available till mid-2013, but will be further updated for those missions still continuing.


Data quality assessment

* Documentation: Data Delivery Report

SEPSERVER-010-00-CAU-WP2

%\\ﬁ?\ Issue 1; Rev.1
A%, SEP Data Delivery Report Date: 24.9.2013
bl - Page: 1 (70)
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SEPServer SEP documentation includes a comprehensive Data Delivery Report starting with a brief description of the spacecraft and orbits of the missions from which data have been delivered. Detailed descriptions of all the instruments are given and their specific characteristics and operational features are described. The data sets delivered are summarized, while the more detailed data descriptions are included in the Data Delivery Plan. Data quality assessment was done and possible caveats in the data were documented. The data quality assessment included comparisons of intensities and energy spectra of particles measured by various instruments on spacecraft located close to each other at specific time periods. 


Comparison of data available from SEPServer

 Comparison of electron intensities measured by
STEREO/SEPT and ACE/EPAM

= SEP events in January 2007

STERDEPTLWL? DATA - D-n--— omni / ACE EPAM E.FQ{:-'QPT EVELZ DATA - E}m = ni F ACE EPAM
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Presentation Notes
In the next few slides comparison of the data that can be obtained from SEPServer are presented. STEREO A and B, ACE, WIND and SOHO observed a number of solar energetic particle events in January 2007. The figure on the left shows the intensity time profiles of 105 to 165 keV electrons measured by STEREO A and B SEPT, and of 103 - 175 keV electrons measured by ACE EPAM LEFS and LEMS DE during the events of January 23 and 24. STEREO A and B SEPT measurements agree very well with each other. The background intensities of SEPT are nearly two orders of magnitude lower than those of ACE EPAM LEFS and ACE EPAM LEMS DE. Also the maximum intensity is lower for STEREO SEPT and ACE EPAM LEFS compared to ACE LEMS DE. In the panel on the right the same time profiles are shown after subtracting the pre-event background on Day 22 of 2007 from all measurements. In the figure, the STEREO A and B and the ACE EPAM LEFS measurements have been multiplied by a factor of 1.3. Taking into account the pre-event background and with this normalization, a good agreement between the STEREO A and B and ACE datasets is achieved. Another comparison of electron intensities for STEREO and ACE instruments was carried out for the events in May 2007. Also in this case the importance of subtracting the pre-event background was clear. Although in the May events not as good agreement between the intensities of all instruments was achieved as in the January 2007 events, we concluded that STEREO SEPT and ACE EPAM were measuring the same electron intensities with the uncertainty of less than 50 %, when the pre-event background was taken into account.


Comparison of proton energy spectra
= SOHO/EPHIN, SOHO/ERNE, and ACE/EPAM

= Sample of different sizes of events: 13 November 1997,
27 May 1999, 01 November 2004, 14 July 2005

Event: 1997-11-13 20:00:00 - 1997-11-14 23:59:00 Event: 2004-11-01 00:00:00 - 2004-11-04 00:00:00
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Comparison of the energy spectra of protons measured by SOHO/ERNE, SOHO/EPHIN and ACE/EPAM were carried out for four events selected from the SEPServer SEP event list. The sizes of the selected events ranged from the relatively small event of 13-Nov-97 to relatively large ones like the one of 01-Nov-04. To give an idea of the characteristics of the events, the intensity-time profiles of these two events are shown in the plots. The two topmost panels are from WIND/3DP and ACE/EPAM at energies below 7 MeV and the two lowermost panels from SOHO/EPHIN and SOHO/ERNE at energies from a few MeV up to 40 MeV.


Panel plot interface

Add a new panel of type: I particle intensity |E|

particle intensity

~Plot panel 1———————— g intensity
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Optional axis label:

radio intensity
— Current content angleogram
solar wind o :
- Data Filtering
madanetic field Tlme_
Averaging Low High
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Intensity [em™s™'sr'MeV™']

* Proton spectra measured by ACE/EPAM, SOHO/EPHIN and
SOHO/ERNE: Worst and best case match
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Presentation Notes
For the selected events, the event of 13 November 1997 represents the worst match between the proton spectra measured by ACE/EPAM, SOHO/EPHIN, and SOHO/ERNE. The best match was found for the event of 14 July 2005.  The derived spectra for these events are shown in the plots. The spectra were integrated from the event onset to beyond the event maximum. In both plots the energy coverage is more than 3 orders of magnitude from below 100 keV to above 100 MeV. Within this energy range, intensities change 6-8 orders of magnitude. In all cases the statistical errors of the intensities are smaller than the size of the symbols. In the 13-Nov-97 event there is some discrepancy between the low-energy end of SOHO/ERNE and high-energy end of ACE/EPAM. At the lowest common energies of SOHO/ERNE and SOHO/EPHIN the agreement between the two instruments is good, but at higher energies there are differences of 60 to 100 %. In the case of 14-July-2005 event the agreement between all three instruments is much better. Still, in the common energy range of EPHIN and ERNE, the intensities measured by ERNE are 10 to 35 % higher than those of EPHIN with the average excess of 24 %.


Intensity [ecm™s 'sr™'(MeV/nucl)™]

1072F
107}
107k

107°k

107

Helium spectra for the events of 13-Nov-97 and 14-Jul-05 measured

by SOHO/EPHIN, SOHO/ERNE, and ACE/SIS

Helium 13—November—1997

f + + mERNE
* +" .t‘ . mEPHIN
" l* 4 ) AACE/SIS
-l
[ ] ll-.-
" u
.l. . -

'
1 10 100

Energy (MeV/nucleon)

11 April 2014

Intensity [cm™s'sr'(MeV/nucl)™]

10'

107

107%

107°

107

10°®
107°

Helium 14—July—2005

Energy (MeV/nucleon)

mERNE
| - mEPHIN
y ..‘. AACE/SIS
l‘=-'
— -‘.
I..-
P
L]
I‘I
i L]
— n
u
T |
10 100

12



Presenter
Presentation Notes
Helium spectra for the same events of November 1997 and July 2005 measured by SOHO/EPHIN, SOHO/ERNE ,and ACE/SIS are shown in these plots. In the 13-Nov-97 event there are some fluctuations in the intensities, but the overall agreement is still reasonable. In the 14-Jul-05 event the agreement is again much better. In the 13-Nov-97 event the shape of the energy spectrum of SOHO/ERNE changes at energies of a few tens of MeV/nucleon due to the contribution from galactic cosmic rays. However, the fast fall of the spectrum at the two highest energies measured by ERNE is probably an instrumental effect.


Intensity [cm™s 'sr™'(MeV/nucl)™]

e Heavy ions measured by SOHO/ERNE, ACE/SIS, and ACE/CRIS
= Carbon spectrum covering the event of November 13, 1997
= Oxygen spectrum for the events of July 13-14, 2005
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Also heavy ion spectra were compared for the four selected events. In this case the measurements of SOHO/ERNE and ACE/SIS and ACE/CRIS were studied. ACE/CRIS data are not available from SEPServer and for this comparison ACE/CRIS data were retrieved from the Caltech server. The results for the carbon spectrum integrated over the time period 12-17 November 1997 are shown on the left and the oxygen spectrum integrated over the time period 13-18 July 2005 is on the right. In the small event of November 1997 the statistical fluctuations at low energies (i.e., in instruments with small geometric factors) are large and there is not very good agreement at higher energies either although the overall behaviour of the spectrum is similar for SOHO/ERNE and ACE/CRIS. In the case of July 2005 the agreement between the spectra is again reasonable in particular at low energies, where the statistics in this event are high.

http://www.srl.caltech.edu/ACE/ASC/level2/lvl2DATA_CRIS.html
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e CIR event of January 29, 2007
* Proton energy spectra of SOHO/ERNE, SOHO/EPHIN, ACE/EPAM, and STEREO/SEPT
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Finally, a comparison was done between the proton energy spectra measured by SOHO/ERNE, SOHO/EPHIN, ACE/EPAM, and STEREO A and B SEPT during the small CIR event of January 29, 2007. The agreement between the ACE/EPAM and STEREO A/SEPT measurements at low energies is very good. The end of the ACE/EPAM and both STEREO A and B SEPT spectra seem to fit well with the beginning of the SOHO/ERNE spectrum in the 2-4 MeV range. At still higher energies SOHO/ERNE intensities are systematically somewhat higher than those of SOHO/EPHIN.  At highest energies, between about 60-80 MeV, where the expected rise of the quiet time spectrum starts due to galactic cosmic rays, there is a big bump in the ERNE spectrum. This is presumably due to penetrating high energy particles which are not identified as such due to inefficient anticoincidence shield. 


Conclusions

SEPServer provides SEP data from 11 instruments on 6 missions

Documentation on the instruments with data quality assessments
will be available at the server

We have carried out an initial comparison of data from various
instruments

When comparing electron intensities from STEREO/SEPT and
ACE/EPAM the need for pre-event background subtraction became
evident in order to achieve good agreement

For the four SEP events and one CIR event studied, proton helium
and heavy ion spectra measured by instruments on SOHO, ACE, and
STEREO are in qualitative agreement

= Comparison was done for the data now available from SEPServer

= The degree of agreement varies from event to event

= Achieving a general agreement between the measurements of various
instruments with differences below 25-30 % may require additional
data cleaning
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