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PROBA2
Movie: ESA

Project for On-Board Autonomy
Launched on Nov. 2, 2009

ESA microsatellite in sun-synchronous orbit ☀ 725 km altitude                      
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ESA TECHNOLOGY & SCIENCE
4 innovative instruments - 17 technological experiments

SWAP and LYRA observe the Sun in EUV and XUV
1 year of nominal operations 

Movie: ESA
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PROBA2 SCIENCE CENTER
Instrument commanding & automatic data processing at ROB

~9 contacts per day over Redu (MOC) & Svalbard
near realtime data + flexible commanding

Redu, Belgium

Royal Observatory of Belgium, Brussels
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1 millionº corona in EUV 17.4nm ☀1-2mins cadence (upto 20s)

large FOV ☀1Kx1K CMOS APS 

SWAP EUV IMAGER

Exercise in miniaturization: 
off-axis Ritchey-Chrétien scheme

57cm

Berghmans et al. 2006,  Adv. in Space Research
Halain et al. 2010, SPIE 7732
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LYRA RADIOMETER
3 instrument units - 4 spectral channels per head
3 types of detectors: diamond PIN/MSM & silicon

high cadence up to 100Hz

Ly-a: 120-123nm

Zr: 6-20nm + <2nm

Hz: 190-222nm

Al: 17-80nm + <5nm

C2.3 flare

Hochedez et al. 2006,  Adv. in Space Research                                           BenMoussa et al. 2009 , A&A 508
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SOLAR FLARES

LYRA senses all flares in Zr & Al at 50ms resolution (upto 10ms)
 Good correlation to GOES flares with better temporal resolution

Different onset & peak times in different pass bands
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SOLAR FLARES

LYRA senses all flares in Zr & Al at 50ms resolution (upto 10ms)
 Good correlation to GOES flares with better temporal resolution
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 Ly-α contribution for impulsive flares 

SDO/AIA 17.1nm 2010/10/16 19:10:36 

M2.9 flare on 16 Oct 2010 CMOSCCD
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SOLAR PHYSICS WITH 
SWAP     &     LYRA

polar plumes

flare dynamics

oscillations & intensity variations

effects of geomagnetic storms

high frequency variations 

occultations by Earth’s atmosphere

                   solar eclipses
comparison to white light

global EUV waves

EUV jets

coronal mass ejections
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FLARES: FIRST RESULTS

Zender, Foing, Vagg et al, submitted
Van Doorsselaere et al, submitted in ApJ
Dolla, Marqué et al., in preparation

• Quasi-periodic pulsations with 75s and 8.5s periods in M2.0 flare
• Interpretation as slow standing mode, and fast sausage mode
• Coronal seismology gives limits for density contrast & plasma beta

Oscillations during rising phase
of all strong flares.
Show up in LYRA Al, Zr, Ly-a
but also in SDO/EVE, GOES, 
and radio data.
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SDO/EVE vs LYRA

radio data vs LYRA

Oscillations during rising phase
of all strong flares.
Show up in LYRA Al, Zr, Ly-a
but also in SDO/EVE, GOES, 
and radio data

Comparisons & wave 
coherence studies reveal  
phase- and time shifts

FLARES: FIRST RESULTS

Zender, Foing, Vagg et al, submitted
Van Doorsselaere et al, submitted in ApJ
Dolla, Marqué et al., in preparation
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LYRA DURING ECLIPSES
eclipse occultations by 

Earth’s atmosphere 
     atmospheric layers 
     are scanned

sun-moon eclipses
     sources of irradiance

Earth  

Occultation paper in preparation
Shapiro et al, in preparation
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SOLAR PHYSICS WITH SWAP
biggest opportunities when combined with other instruments
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TEMPERATURE RESPONSE

AIA 17.1nm
SWAP 17.4nm

Raftery et al, submitted to A&A
Shugay, Veselovski, et al, accepted Solar System Research
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with STEREO/EUVI 

3D CME RECONSTRUCTION

3 april 2010:
Earth-directed CME event 
seen in EUVI A, B and SWAP
(Seaton et al, 2011)

EUVI B EUVI A
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with STEREO/EUVI 

3D CME RECONSTRUCTION

13 april 2010:
Earth-directed CME event 
seen in EUVI A, B and SWAP
(Mierla et al, in preparation)

EUVI B EUVI A
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15 feb 2011:
global coronal wave 
associated with X-flare 
in EUVI A, SDO/AIA 
and SWAP
(work in progress by 
Kienreich et al., U. Graz)

with STEREO/EUVI and SWAP in quadrature
GLOBAL CORONAL WAVES

SWAP

EUVI-A
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ECLIPSE OBSERVATIONS
white light vs EUV 17.4nm

LASCO C3

LASCO C2

SWAP

streamer model

11 Jul 2010:
- coronal plasmoid in EUV and white light
(Koutchmy et al., paper in preparation)
- comparison with flash spectra for TR and 
prominence analysis
(Bazin et al., paper in preparation)
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SWAP MOSAICS
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PROBA2/SWAP FOV

SDO/AIA FOV

SWAP 2011-03-23 
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SOLAR WIND SOURCES - SWAP/EIS
V. Slemzin, L. Harra, A. Urnov, S. Kuzin,  F. Goryaev, D. Berghmans, A. De Groof, D. Seaton (EGU 2011)

SWAP movie,14-21 Oct 2010 Outflows in AR 11112 detected by EIS 14/10/10
PFSS magnetic field

Coronal rays co-aligned with open field lines

Impact of outflows on ACE solar wind data
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SUMMARY: OPPORTUNITIES
•Near real-time data (upto 1hr after the facts) 

     attractive for space weather applications!

• Very flexible commanding 
• commanding is web-based 
• quick reaction to solar events - ideal for JOPs

•On-board schemes: priority numbering, compression, 
rebinning, ...

• Limitations are: SWAP’s resolution, LYRA’s signal-to-noise 
degradation, spacecraft manoeuvres, ...
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DATA AVAILABILITY
http://proba2.sidc.be/
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DATA AVAILABILITY
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Deadline: 30 June 2011

Friday 13 May 2011

http://proba2.sidc.be
http://proba2.sidc.be


PROBA2 Topical Issue (submission deadline summer 2011)
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