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1913: RMI

1965: BISA

1826: ROB

BISA = Belgian Institute for Space Aeronomie, RMI = Royal Meteorological Institute





STCE  (www.stce.be)

 Solar-Terrestrial Center of Excellence
 Not a new institute but a network structure
 Physics expertise from Sun to Earth:
 …on flares, protons, solar wind, CME propagation, 

10cm flux, geomagnetism,…
 Aim: Daily forecasts, fast

alerts, bulletins, scientific
research, collaboration,
ESWW conference,…



ROB   (www.astro.oma.be)

 Royal Observatory of Belgium

 Founded in 1834
 In Uccle (Brussels) since 1890

 Personnel: ~ 150 
(60 scientists + 90 technicians)

Departments:
 1. Geophysics 

(Seismology, Time, GPS)
 2. Astrometry
 3. Astrophysics
 4. SIDC

(Solar Physics, Space Weather)



SIDC   (www.sidc.be)

 Solar Influences Data analysis Center
Solar Physics (pure science) + Space Weather (applied science)

 Since 1981:
World Data Center
for the sunspot index

 Since 2000:
Regional Warning Center

 Participation:
SOHO (EIT, LASCO)
STEREO (SECCHI)
PROBA2 (SWAP, LYRA)
SDO
Solar Orbiter
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Swedish Solar Telescope

What are sunspots and why do we care?



Spotless Sun

USET telescope
Uccle, ROB 
22 Jan 2008



Sunspots

USET telescope
Uccle, ROB 
01 May 2007



telescope
SOHO (ESA/NASA)

Solar 
Eruptions



Short Wave Radio Propagation

Radiation Hazards to Astronauts

Satellite Cell-
Phones

VLF navigation (OMEGA, LORAN)

GPS navigation

Satellite Solar Arrays

Satellite TV-relay

EU regulation
aircraft

EU regulations
aircraft

Solar Influences



John A. Eddy,  Science (1976)

ADS: 440 papers with 
reference ‘sunspot 
number’ between 2000 
and 2006 (now: 5317 
altogether)

Google: 212.000 hits on 
“sunspot number” or 
”sunspot index” (now 
17 900 000)
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Discovery of sunspots (first half 17th century)

Sunspots first systematically observed in 
Europe in:

Italy:                   G. Galileo 
Germany:          C. Scheiner
England:            T. Harriot 
Low Countries: J. & D. Fabricius

But then sunspots disappear ....



Early history (Maunder minimum)

Around 1700:
Johannes Hevelius [1611-1687] 
John Flamsteed [1646-1719] 
Gassendi, Cassini, Picard, La Hire, Eimmart
A. Wilson [1714-1786]: sunspot depression.



18th century

Low interests for sunspots, few observers

 William Herschel (1779-1818)
 Horrebow (1761-1777)
 Staudacher (1749-1787)
 Flaugergues (1788-1825)



Discovery of the Schwabe cycle

S. Heinrich Schwabe [1789-1875](Obs.:1826-1868)
• Search for a Vulcan (sub-Mercurian) planet
• 1843: discovery of the 11 year sunspot cycle, based on 17 years of 

observations



Johannes Rudolph Wolf
[1816-1893] :

• 1848:Introduction of the Wolf formula: 

R= k( 10 g + f)

• 1865: completion of the Zürich Observatory
(alt:469m). (Director: R.Wolf 1863-1893)

• Zürich as the primary station, with auxiliary 
observers used to fill in the observing gaps.

• Recovery of early observations back to 
1610:



Wolfer Brunner Waldmeier

1865: building of the
Swiss Federal Observatory
now Institute for Astronomy (ETH)

1882-1980

Zurich period (1882-1980)
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 Max Waldmeier
(director: 1945-1979):

• 1957-1958 (IGY): Zürich is 
designated by the URSI as World 
Data Center for the sunspot 
number.

• Creates the Zürich sunspot group 
classification.

• “Standard Curves” prediction 
method 
for amplitude and maximum of 
solar cycle.

The last successor of Wolf 
in Zurich



Jan Stenflo

The end of the Zurich sunspot number Rz

bad seeing
priority on 
fundamental research, 
not monitoring
existing alternatives 
for Rz



Protest!Protest!



1981: Creation of the SIDC
Sunspot Index Data Center

Cortesi Locarno

Contractual agreement Zurich-Brussels International endorsement, IAU, FAGS 

SIDC=WDC for the Sunspot Index

Tintin & L’etoile 
Mysterieuse
(Herge)
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USET (www.sidc.be/uset/)

 Uccle Solar Equatorial Table
 Operational since 1955
 2007 updated with 

CCD imaging systems
 White-light images
 H-alpha images
 Ca-IIK images
 Archive
 Mosaics
 Animations
 Drawings



Venus Transit 08 Jun 2004
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LYRA: the Large-Yield RAdiometer

 3 instrument units (redundancy)
 4 spectral channels per head
 3 types of detectors, 

Silicon + 2 types of
diamond detectors (MSM, PIN):
- radiation resistant
- insensitive to visible light
compared to Si detectors

 High cadence up to 100 Hz



PROBA2 
science center

Redu, Belgium
commanding

data

telemetry

P2SC

server operator
interface

science products





Typical PROBA2 data products

LYRA

SWAP

Time for some animations?



How to be involved?

Scientists are welcome to
 use PROBA2 data
 propose special observation campaigns
Guest Investigator Program welcomes proposals for dedicated 
(joint) observations in the frame of a science project:
 Funds available for a stay at PROBA2 Science Center
 Scientist can take part in the commanding of the instruments
 Will gain expertise in the instrumental effects

 Next announcement (for 2013-14): May 2013
 Proposal deadline and selection: June 2013
 First visits: September 2013 onwards
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Introduction

As from NASA policy:
 SDO data are freely available
Problem: 
 SDO delivers between 1000 and 10000 more data than 

previous missions such as SOHO, TRACE, or STEREO

Two limitations users run up against:  
 physically accessing the data 
 processing (exploiting) the data

Conclusion: Some effort is needed to make the data ‘freely’ 
available in practice!



HMI (Helioseismic and Magnetic Imager): 4k x 4k images of LOS  
magnetogram, intensitygram, dopplergram, and vector magnetogram every 45 
sec

AIA (Atmospheric Imaging Assembly): 4k x 4k images in 10 wavelengths 
every 10s.

AIA



Data products 
at Belgian SDO data center

 1K x 1K near real time AIA 
images and movies received 
20min after acquisition, kept 
for 1 month

 4K x 4K full cadence data 
after 4 to 5 days, kept for 
around six months

 4K x 4K science quality data 
long term archive at 1 hour 
cadence



From a data centre to end-users

 The web portal allows to 
retrieve the data thanks to 
multiple interfaces : 

• Direct browser (HTTP) 
and FTP access to files 
and movies

• Query access from 
command line, displayed 
as file system (PFS)

• Query access from 
IDL/SolarSoft (VSO) and 
Python

• Browser query access 
with the user-friendly 
“SDO Wizard”



Example: get data with VSO

 From within IDL: vso_search : to query
metadata

 vso_get with keyword site=‘rob’ or 
site=‘uclan’ to get data from remote sites

JSOC ROB
Data

userVSOMetadata Metadata

VSO=Virtual Solar Observatory: a search system for solar physics images



Example: get data with SDO Wizard
http://sdodata.oma.be/sdo_wizard/



Websites

Mission data center:  
http://sdo.gsfc.nasa.gov

Belgian SDO data center:  
http://wissdom.oma.be
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HUMAIN – Solar Radio Observations
Southern Belgium, between Brussels and Luxemburg

•Location: Humain (Marche-en-
Famenne), 100km SE of Brussels
•Operated by ROB since 1954

6m dish
4m dishes



What are we doing?

 Solar spectral observations 45 MHz -4 GHz
 Callisto instrument, observing since 2008
 Phoenix 2 instrument, set up in progress

 Flux measurement 1 – 10 GHz
 In development



Current Spectral Observations

 Callisto spectrograph (45-400 MHz)
 Callisto Network 

(ETH Zürich, C. Monstein)
 Observations since May 2008: 

~ 2500 events 
 Near real time (15 mn)

http://sidc.be/humain 



Data availibility

 FITS files (>30/day)
 15mn duration
 Readable with:

 IDL (Solarsoft)
 Python (Sunpy)



Online quicklook data

 Near real time 
(15 mn)

 Quicklook with 
GOES light 
curve

 Early warning 
for type II bursts 



Rise of activity cycle



Examples of observations

Type III group



Examples of observations

Type II burst
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SIDC developments for solar monitoring

 SWB – Solar Weather Browser
(now taken over by helioviewer)

 CACTUS – Computer Aided CME Tracking
(operational)   sidc.be/cactus/

 NEMO – Novel EIT wave Machine Observing
(to be operational again in 2013)

 B2Xflare – Automatic flare detection
(fading out)

 Velociraptor – motion analysis of EUV corona
(fading out)

 SPoCA – Spatial Possibilistic Clustering Algorithm
(AR and CH detection; formerly on EIT now on SDO images)
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Solar Activity 17 – 21 September

 The report from our forecaster, who was 
responsible for the week 17-23 Sep 2012:



* Sun today



* Flares



17.09.2012.                             18.09.2012.                              19.09.2012.                         

20.09.2012.                              21.09.2012

*MDI



* Two backside full-halo CMEs on September 19



* Solar Wind



* Solar Wind



* Geomagnetism



* Prominence eruption



Forecaster duties

 Daily ursigram (see SIDC webpage)
 “Presto” in alert situations:

 During or after X-flares
 Index for geomagnetic activity k>5
 Halo CMEs
 Shock observed in solar wind (ACE, SOHO)
 Proton event observed (SOHO)
 New strong coronal hole upcoming

 Weekly summary (bulletin on solar and geomagnetic 
activities)

 Automatically sent by eMail to subscribing customers



Examples

Ursigram

Alert



Thanks for your patience !

www.astro.oma.be
www.sidc.be
proba2.sidc.be


