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The EPD onboard Solar Orbiter is a suite of multiple sensors 
(STEP, SIS, EPT, HET), which measure particle intensities 
over a wide range of energies (from suprathermal to relativistic 
energies) and for different species (e-, protons, and heavy 
ions) in different directions. The EPD data center 
(http://espada.uah.es/epd) offers a prime venue to inspect the 
SEP activity, both to promptly check the most recent solar 
activity using quicklook plots based on low-latency data sets, 
and to perform deeper studies with data validated for scientific 
use. Among others, a series of plots and relevant information, 
such as the spacecraft maneuvers or sensor updates, are 
provided to the community. This facility gives access to all the 
data from the EPD sensors (also located in SOAr), including 
L2 and more elaborated L3 data in the near future, which have 
further processing. An application programming interface is 
also offered for accessing EPD data. Besides, during the first 
year and a half of observations, Solar Orbiter has completed 
three orbits, and EPD has measured several increases in 
particle fluxes, due to heliospheric and solar-origin events. 
Some of the events have been analysed and the flux 
enhancements have been tagged for future studies. This work 
aims to let the community know the availability of the 
instrument data products, and to explain how to properly use 
the provided data products and plots, as well as to summarise 
all the available studies published until now.

A list of electron and proton (ion) increases observed by EPD, showing at least a factor of 2 enhancements above the pre-event 
background is presented below.

This catalogue extends over two mission phases: commissioning and cruise. For the former, Solar Orbiter data is not fully publicly 
available as it was intended mainly for commissioning, during which the instrumental settings were changed multiple times
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Catalogue of Particle Enhacements
It can be found at the main EPD website (http://espada.uah.es) under DATA>EPD Data Portal. It contains the full set of published EPD 
data products at the SOAr (http://soar.esac.esa.int) in the form of daily CDF files. EPD data are published at most 3 months after they 
are received on ground. 

Data files are organised by their processing:
- Level 1 - received from EPD in uncalibrated units (i.e. detector counts).
- Level 2 - main science product. Calibrated in physical units and validated by the EPD team.

Application Programming Interface (API)

The website also offers a basic API for programmatic access to the EPD data. It allows to search for specific products and dates, e.g.:
http://espada.uah.es/epd/data/api/search?level=l2&product=ept-rates&from=2021-06-01&to=2021-06-30

will return a list of files for the ept-rates product for June 2021. A given file in the list can be then downloaded as
http://espada.uah.es/epd/data/api/file/solo_L2_epd-ept-sun-rates_20210607_V01.cdf

EPD Data Center

http://espada.uah.es/epd

Columns explanation
- 2-σ onset date (1) and time (2)
- Peak date (3), time (4) and intensity (5) for 53-85 keV 

electrons and 132-220 keV ions, respectively

Studies focused on EPD data

Studies with complementary 

EPD data

May 2020

Apr 2020 Jun 2020

Jul 2020

Nov 2020

Dec 2020

Cosmic-ray flux predictions and 
observations for and with Metis on 
board Solar Orbiter 

In-fight verification of the 
engineering design data for the 
EPD on board the ESA/NASA 
Solar Orbiter mission

Quiet-time Low Energy Ion 
Spectra Observed on Solar 
Orbiter During Solar Minimum

3He-rich Solar Energetic Particle 
Events Observed on the First 
Perihelion Pass of Solar Orbiter 

Suprathermal Particles from CIRs 
During the First Perihelion Pass of 
Solar Orbiter

The first year of energetic particle 
measurements in the inner 
heliosphere with Solar Orbiter’s 
EPD

Articles of Longer Periods

Quicklook plots

Automatically produced using low latency data. These data are 
sent to ground with the highest priority for monitoring purposes, 
but have lower quality than the final data products, that may 
arrive with long delays (up to several months).

4-day and monthly SIS browse plots are also provided showing 
higher quality data specific to the SIS instrument.

http://espada.uah.es/epd/data/plots/quicklook

The Energetic Particle Detector

SIS- He-Fe at energies 
just above the solar wind 
MeV/n energies
2 directions (SIS-A 
pointing sunward and 
SIS-B anti-sunward)

STEP- protons and 
electrons at supra-thermal 
energies over 15 pixels in the 
sunward direction.

HET- e-, protons, and 
heavy ions, from a few 
to hundreds of MeV/nuc, 
over 4 FoVs of HET 
(same than for EPT)

EPT- e- in the energy range from 
20 - 400 keV and protons in the 
energy range from 60 - 7000 keV, 
over 4 FoVs (sun (along the mean 
Parker spiral), anti-sun (in the 
opposite direction), north (ecliptic 
north) and south (ecliptic south)

API - Application Programming Interface
CDF - Common Data Format
EPD  - Energetic Particle Detector
EPT - Electron Proton Telescope
e- - Electron
FoV - Field of View

Electron Events (36) Ion Events (29) 

- Maximum energy observed (6), defined as the last energy channel 
reaching at least a factor of 2 higher than the background intensities. 
For electrons, when the enhancement was also observed by HET, the 
highest energy bin of HET that fulfilled the criterion is shown instead.

- Time resolution and looking directions used (sunward by default) (7)

Main Level 2 Data Products 
step-rates. 
- Species: Suprathermal particles: Ions+e- (Integral), ions 

(magnet) 
- Energy range: from ~5 keV to ~80 keV averaged  in 48 energy 

bins and per-pixel intensities with reduced energy resolution
- Cadence: 10 s 
- Note: As of October 22, 2021 this product has been replaced 

by a new one containing per-pixel intensities with high energy 
resolution (32 bins) and 1 s cadence

ept-[sun/asun/north/south]-rates. 
- Species: Energetic ion and e- for the 4 telescopes. 
- Energy range: e- from ~30 keV to ~500 keV in 34 bins. Ions 

from ~50 keV to ~6 MeV for ions in 64 bins
- Note: Since March 24, 2021 the intensities are measured with 

a cadence of 1 s
sis-[a/b]-rates-[slow/medium/fast]. 
- Species: Ions (H--Fe) using time-of-flight analysis
- Energy range: from ~50 keV/n to ~10 MeV/n (species 

dependent) 
- Cadence: slow (30 min), medium (30 s) and fast (3 s, since 

July 7, 2021)
het-[sun/asun/north/south]-rates. 
- Species: e- and several ion species 
- Energy range: Up to hundreds of MeV/n
- Cadence: species dependent (up to 1 s for protons and e-)

In situ 
multi-spacecraft and 
remote imaging 
observations of the 
first CME detected 
by Solar Orbiter and 
BepiColombo 

Solar Origins of a 
strong stealth CME 
detected by Solar 
Orbiter

Unusual 
enhancement of 
~ 30 MeV proton flux 
in an ICME sheath 
region

Evidence for local 
particle acceleration 
and the first recurrent 
Galactic Cosmic Ray 
depression observed 
by Solar Orbiter

Solar Orbiter's 
encounter with the tail 
of comet C/2019 Y4 
(ATLAS): magnetic 
field draping and 
cometary pick-up ion 
waves

Study of two 
interacting ICMEs 
encountered by 
Solar Orbiter during 
its first perihelion 
passage

Feb 2020

Launch 10th

Radial Evolution of 
the April 2020 
Stealth Coronal 
Mass Ejection 
between 0.8 and 1 
AU

Solar Orbiter’s first 
Venus Flyby: MAG 
observations of 
structures and waves 
associated with the 
induced Venusian 
magnetosphere 

Energetic Ions in the 
Venusian System: 
Insights from the 
First Solar Orbiter 
Flyby

First near-relativistic 
solar electron events 
observed by EPD 
onboard Solar 
Orbiter

The first widespread 
solar energetic 
particle event 
observed by Solar 
Orbiter on 2020 
November 29

The long period of 
3He-rich solar 
energetic particles 
measured by Solar 
Orbiter on November 
17 – 23

Solar Energetic 
Particle Heavy Ion 
Properties in the 
Widespread Event of 
2020 November 29

HET - High Energy Telescope
SEP - Solar Energetic Particle
SIS - Suprathermal Ion Spectrograph
SOAr - Solar Orbiter Archive
STEP - Suprathermal Electrons Protons

1 2 3 4 5 6 7 1 2 3 4 5 6 7

EPT intensities of 124 – 218 keV for ions and 54 – 101 keV for e-.
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