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PROBA2 —
Project for On-Board Autonomy *%”

Launched on Nov. 2, 2009
Microsatellite in sun-synchronous orbit “8- 725 km altitude
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aMevic: ESA

ESATECI—INOLOGY & SC\ENCE

4 Innovative Instruments - | / technological experiments
SWAP and LYRA observe the Sun in EUV and XUV
nominal operations since March 2010
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Redu, Belgium

Royal Observatory of Belgium, Brussels

PROBA2 SCIENCE CENTER

Instrument commanding & automatic data processing at ROB
~9 contacts per day over Redu (MOC) & Svalbard

near realtime data + flexibility!
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SPACE WEATHER KEY PLAYERS

Solar wind

Solar flares
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Exercise In miniaturization:

off-axis Ritchey-Chréetien scheme
SWAP

PROBA2/SWAP 174 2010-11-16T07:05:33.137

SWAP EUV IMAGER

| million® corona in EUV | 7.4nm -e-|-2mins cadence (upto 30s)
large FOV -ot | Kx | K CMOS APS
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LYRA time series
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LYRA RADIOMETER

3 Instrument units - 4 spectral channels per head
3 types of detectors: diamond PIN/MSM & silicon

hish cadence up to |00Hz
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SOLAR FLARES

LYRA time series

{ Q " N

Level (kHz)
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Time (day 2010-05-08)

GOES Peak

LYRA senses all flares in Zr & Al up to 10ms resolution
Good correlation to GOES flares with better temporal resolution
Different onset & peak times in different pass bands
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SOLAR FLARES

M2.0 Flare
1.0 - ' S '
: LYRA Chd&gpel 2—1 (Lyman—alpha)
B /’w
0.8 / LYRA Channel\2—3 (Aluminium)
v
s | /
O
5 0.6
: |
Q>) o
= 0.4
O
s
m —
0.2
0.0 e ul . " . . . . I . . I ! . Ai
13.65 13.70 13.75 13.80 13.85
lime / h (after 08 Feb 2010 00:00 UTC)

LYRA senses all flares in Zr & Al up to 10ms resolution
Good correlation to GOES flares with better temporal resolution
Different onset & peak times in different pass bands
Ly-& contribution for impulsive flares

Thursday 18 November 2010



SOLAR FLARES

M2.9 flare on 16 Qct 2010
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%1 0L10/16 19:10:36 SDO/AIA17.1nm §2010/10/16 19:11:04 SWAP 17.4nm

LYRA senses all flares in Zr & Al up to 10ms resolution
Good correlation to GOES flares with better temporal resolution
Different onset & peak times in different pass bands
Ly-&x contribution for impulsive flares
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LYRA DURING ECLIPSES

LYRA time series (lovel1)

eclipse occultations by
Farth's atmosphere
— atmospheric layers
are scanned

vel (kMz)

sun-moon eclipses
— sources of Irradiance
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LYRA DURING ECLIPSES

eclipse occultations by
Farth’'s atmosphere
— atmospheric layers
are scanned

sun-moon eclipses
— sources of Irradiance
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3D CME RECONSTRUCTIONS




3D CME RECONSTRUCTIONS

ideal 3rd eye for EUVI

EUVI-B 25 EUVI-A
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3D CME RECONSTRUCTIONS

EUVI-B'195 A -8, + | STERZ A EUVI—A'I95 A

3 april 2010: i :
Farth-directed CME

event seen In
EUVI A, B and SWAP

08:20:50 ‘08:18:51

09:36:15
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OPPORTUNITIES FOR
SCIENCE & SPACE WEATHER

* Near real-time data (upto |hr after the facts)

* Very flexible commanding

* commanding IS web-based

» quick reaction to solar events

» On-board autonomy: CME tracking - priority numbering - ...

* Warting for intense (off-limb) solar events to fully exploit all this




OPPORTUNITIES FOR
SCIENCE & SPACE WEATHER
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* Near re: ISES Solar Cycle Sunspot Number Progression

Observed data through Oct 2010
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Smoothed Monthly Values —— Monthly Va Predicted Values (Smoothec)

Updated 2010 Nev 2 NOAL/SWPC Boulder,CO USA

MORE TO COME!
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OPEN DATA POLICY

Data are freely available to all users on

http://probal.sidc.be/swap/data/xxx

lyra
All data ordered in year/month/day folders

Fancy data browser to come
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OPEN DATA POLICY

Data are freely available to all users on

http://probal.sidc.be/swap/data/xxx

lyra
All data ordered in year/month/day folders

Fancy data browser to come

SWAP

quicklook PNG (glviewer)

VO FITS: raw data (eng)

vl FITS: science data (bsd)

dally mp4 movies (mpg)

SWAP average intensity (swavint)

SWAP tree in SSW IDL:

http://www.solarmonitor.org/objects/swap/
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OPEN DATA POLICY

Data are freely available to all users on
http://probal.sidc.be/swap/data/xxx

lyra

All data ordered in year/month/day folders
Fancy data browser to come

SWAP

quicklook PNG (glviewer)

VO FITS: raw data (eng)

vl FITS: science data (bsd)

dally mp4 movies (mpg)

SWAP average intensity (swavint)

SWAP tree in SSW IDL:

http://www.solarmonitor.org/objects/swap/

LYRA

3-days uncalibrated quicklook
(Dallylmage)

vl FITS: raw data (eng)

2 FITS: calibrated data (bsd)
Iv3 FITS: I min averaged, in W/m?
4 FITS: idem in PNG
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FOR MORE INFORMATION

http://probal.sidc.be/

PROBA2 SCIENCE CENTER
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Last update: 27th of October 2010
 swap [ LYRA | Data | Communy | Meetings | Outreach | Gallery | o Bt

19 October 2010

Welcome to the PROBA2 science center. PROBA2 eclipse season
2010 has started
14 October 2010
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Go to the latest 3-day LYRA curve

Watch the latest SWAP image or movie |, ¢ rocent data only available as FITS

Data gaps or unusual data? Please consult the Google Calendars for SWAP and LYRA to find out about special campaigns and
off-pointing sequences (commanded via SWAP but also affecting LYRA signals).
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FOR MORE INFORMATION

http://probal.sidc.be/

PROBA2 SCIENCE CENTER

CECTIEEETY BB TR (3 st update: 27h of Octover 2010

Home page ' Data

SWAP & LYRA Data Distribution

Raw PROBA2 data is received at ESA’s ground station in Redu and transferred to the PROBA2 Science Center (P25C) via ftp link.
Once received by the P25C, the data are automatically processed, calibrated, and prepared for public distribution. All data are
freely available to the public. The links to the FITS files and quicklook data are listed below.

PROBA2 has begun its scientific mission in March 2010 and the data of SWAP and LYRA are freely available. Apart from the quicklook
images, several levels of science data products are released. Some levels of calibrated data are still under construction or are
released in beta version.

For the time being we have online the following FITS files and quicklook PNG files in YYYY/MM/DD directories:
SWAP:

« SWAP raw images, i.e. levelO data, e.g. http://proba2.oma.be/swap/data/eng/2010/05/01/

« SWAP calibrated images, i.e. levell data e.g. http://proba2.oma.be/swap/data/bsd/2010/05/01/
« SWAP quicklook data (png files), e.g http://proba2.sidc.be/swap/data/qlviewer/2010/05/01/

« SWAP daily movies (mp4 files) at http://proba2.sidc.be/swap/data/mpg/movies/overview.php

LYRA:
» LYRA raw ’standard’ time curves, i.e. level1 data, e.g. http://proba2.oma.be/lyra/data/eng/2010/05/01/.

These LYRA FITS frles are automat:ca(ly generated and always show the latest data available. The other data formats (:sted below
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http://probal.sidc.be/

PROBA2/SWAP 174 2010-11-17700:06:49.935
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