U/ LYRA

the Large-Yield Radiometer onboard PROBA2

Space weather data and services
at ROB/SIDC

Ingolf E. Dammasch (Royal Observatory of Belgium)

wrc Solar and Heliospheric Influences on the Geospace
Bucharest, Romania, 01-05 October 2012
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BISA = Belgian Institute for Space Aeronomie, RMI = Royal Meteorological Institute



Belgisch Instituut voor Ruimte-
Aéronomie
Institut d'Aéronomie Spatiale
de Belgique
Belgian Institute for Space Aeronomy

Koninklijke Sterrenwacht van Belgié = Koninklijk Meteorologisch Instituut
Observatoire Royal de Belgique Institut Royal Météorologique

Konigliche Sternwarte von Belgien Konigliches Meteorologisches Institut
Royal Observatory of Belgium 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 ' -l:'_.___‘f'_t"“‘"ﬁﬁf@ Stimaibecksvin Sogy

Founded in 1834
In Uccle (Brussels) since 1890

K. 4
Sterren. \E i .
e, S0 W =\ ..

Personnel: ~ 150 1- \ f-ff’a'.?%"" o
(60 scientists + 90 technicians) ~ o 1@: L

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)

Ele Edit View History Bookmarks Tools Help

& v e (] http:/www.side. be/ > [Glv]
WO rI d D ata C e n te r fi Most Visited g Getting Started [ Latest Headlines~
for the su nspot index . SIDC - Solar Influences Data Analysis Center
. 2 O O O e tism:Quiet  Protons:Quiet  Predicted 10CM Flux: 144 Predicted |
:::::al info Welcome to the Snlfr Influences D‘ata Analysis Center (SIDC), which is the solar physi:s research deparhn.ent of the F{eyal
R e g i O n aI War n i n g C e n te r :::i::‘: G ::a:;:vl:tzrys:;::ﬂ;;;r:ﬂ:le[)c:;::{du the World Data Center for the sunspot index and the ISES Regional Warning Center

Publications

Latest SWAP image Latest LYRA curve

] ] .
I artl C I atl O I I ) INFO FROM SIDC - RWC BELGIUM 26 Sep 2012, 1159UT =
. Educational e 5

Local Solar Eruptive conditions (C class flares) are still expected for the next 48 hours, in
Observations particular from NOAA AR 1575 and 1580. AR 1580 produced a C4.5 flare on Sept. 25,
1753 UT (peak time). Due to technical difficulties to access coranagraphic data after

S| Weath:
S O I I O E I I LAS C O P Sept. 25 1636 UT, it i unknown if 3 CME was associated with this event, but owing to
L) [r—— the position of the AR close to the East limb, no geomagnetic effect would be
cal Time Data expected. Geomagnetic conditions are expected to be low for the next 48 hours.
PROBA2 (SWAP, LYRA)
S D O Most recent alerts

2012 Sep 24 1607 UTC
A halo or partial-halo CME was detected with the following characteristics: [more]

.
SOlar Orblter 2012 Sep 21 1446 UTC
Three full halo CMEs were observed last 24 hours. The SOHO/LASCO C2 observations

[more]

2012 Aug 22 0952 UTC
END OF ALL QUET ALERT .............0ocoeor.. The SIDC - RWC Belgium expects [more]

Latest News
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Swedish Solar Telescope

Royal Observatory of Belgium — SIDC
DATE-CBS= '16/11/2007' TIME :07:
INSTRUME= "WHITE—LIGHT ' EXPTIME 0.128000

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




Solar
Eruptions

telescope
SOHO (ESA/NASA)
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s MNaked Eye Sunspot Sightings in London

Winter Severity

: Sunspot
o A4C From Tree Ring Analysis and Paris Number
.-‘-,1"-(: lI."
;
Little Ice Age | /
_______ d N [Ty T

f L
/\/—\f\ /ﬂ\ Warm /"—f“"'f*""’ Al4C(%)

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)

Index
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iscovery of sunspots (first half 17th century)

SR *?_1"”‘,_\-;_-;;;%',“(“1 G s ; -}:_ ===
A e e B s ot
gl Bl =i

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 ....

drawing from Scheiner’s Rosa Ursina, showing the apparent paths of two
disk at different times of the year. In both spots the umbra and penumbra




g;rly history (Maunder minimum)

Sunspot Number
8
|

1600 1650 1700 17\0 1800

Around 1700:
Johannes Hevelius [1611-1687]
John Flamsteed [1646-1719]

Gassendi, Cassini, Picard, La Hire, Eimmart
A. Wilson [1714-1786]: sunspot depression.



qSth century
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Low interests for sunspots, few observers

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



Z%iscovery of the Schwabe cycle
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S. Heinrich Schwabe [1789-1875](0bs.:1826-1868)

Search for a Vulcan (sub-Mercurian) planet

1843: discovery of the 11 year sunspot cycle, based on 17 years of
observations




U Johannes Rudolph Wolf
[1816-1893] :

R=k( 10 g + f)

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

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

Recovery of early observations back to
1610:

427; Ry,

I f' |
| \»I ||
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Sunspot Number
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U

Zurich period (1882-1980)

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

Wolfer Brunner Waldmeier
h.
|
u || |
1
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H he last successor of Wolf
in Zurich

—i—MaxWaldmeter
(director: 1945-1979):

1957-1958 (1GY): Ziirich is
designated by the URSI as World
Data Center for the sunspot
number.

Creates the Ziirich sunspot group 7

classification.

“Standard Curves” prediction
method

for amplitude and maximum of
solar cycle.
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— decision ia e lLetzer of Lecember 17, 1379,

U The end of the Zurich sunspot number Rz

EIDGENUSSISCHE STERNWARTE ETH OBSERVATOIRE ASTRONOMIQUE FEDERAL

Telefon 01 324400 BOOB Zirich  Schmelzberpsiiasse 23
Dirextor: Prat—Sr—td-Wetdmreier

Astrophysikallsches Dbssrvatorium Prof.Dr.K.Lreseler Specola Solare
Ths0 AROEA BE0S LOCARNO-MONTI
Tulafon DET 211648 Telsfon (3 3127 76

Zurich, Februsry 15, 1960

Te all cbserving stations
contrituting to the determinabion of
the Zirich RBelative Sunspol Funber

Dear Colleamies, b d R
The recipients of the monthly Elirich Sunspet Bulletin have been lnformed g
by Dr. Zelenks, 3 Jazuery 19580, that the determination of relative sunspot

numbers will nok be econtinued asre beyond the end of 1980. Dr. V. Bumba, prlorlty On
President of CommissZon 10 of bhe [AU, has been informed about this
fundamental research,
The excellent correlatiorn hetwesn the 2liricr sunspot number B, on the one . .
hand end the independently determined Ameriean {AAVSD) Relative Bunspot not Illonltorlng

Kumber By, &% well as the Ottewa 10 cm solar radic flux 55 on the other

hand, gusrantecs that thers will be no break in the information contained . . .

in Lhe ceatury-long time series of HE. Bota Bp and 55 2sn b2 translated eXlstlng alternatlves
into K, [a non-linesr curve needs to be uged for 3,) with sufficient

porursacy, thanks to the Lhreae depadies of everlap in the shservations af for RZ

By with thoae af Ry and 8g.



INTERNATIONAL ASTRONOMICAL UNION

UNION ASTRONOMIQUE INTERNATIONALE '
EXECUTIVE COMMTTEE O eS
Prasident: A. BLAALTW General Secratary: E A, MULLER ‘

Vica-Presldents :

I. G, BOLTON W IWANDWSKA
CH. FEHEENBACH E K RHARADEE Dr. €. M. Mionis B f . . B
P. 3, HEESCHEN S VAN DEX BERGH Secretary General, URSI ‘ | fully understard that newly coming young scientists (and directars)
smiatant Goneral Secrstarys P A WAYBLAH Rue de Nieuwvenhove 81 are anxious to ger rid of "service" and profer Ycreative science''. However,
Exnculive Secretary : A, JAPVEL B - 1180 BRUSSELS X R - .
e e at least ane homoqencous set of a characterlatic index of selar activity
i .
G874 RELGTOUE shauld he maintoined. The arcas of stnspats ol Grecrwloh disappeared,

! McHath numbers of planes arve to die in one or lwo years from new, ard

Wolf number showld e abolished. | am sure Lhal our sncceseors, after a
Hovewmber 1, 1278 F s
fow decades, will be guite unhappy about these discontinuities In the

Msglar sr:r\ricc”_in the 1970's,

Dear Dr, Minnia, Yours skncercly,

As you may Iknow the Executive Council and rhe ¥XIst Plenary Meeting of

COSPAR held in Innsbruck (Austrie) in May/June 1978, sdopted among others i

the following Deciaion We. €/78 proposed by Working Group & (see COSPAR

Information Bulletin No. B2, August 1974, p.25):

br. 1. Svestka.

"COSPAR,
noting that there are plans to discomtinue the continuous observations
from which the Zurich sunspet numbers are derived, <
strang!.y recommends to the appropriate mational organication the con- ; :
tinuatieon of these lomg-term obsarvations which are vital and irreplacea’
fD; Loprogemsut of our understanding of solar-terrestrial relatianship,
eand,
further recommends that IAU, IUGG, URSI and other interested organi-
zations support the continuatlon of these esaential abservations."

LUNLAAN -551? TS UG TRECHT - THE N EFTERLANIS - TULIFION et s01ad 71 43 THLEX 41224

“Recommendations and Reaclutions

1. Commission 10, recognlzing that the long series of relative sunspot
R numbers is a unloue link with the course of solar seciviey in the past,
From the two standpoints T have dealt with above, it s elcar to me

the crucial ways In which the nodern aclentific community LIs dependent Recommends that all irstitucicns that have demonstrabed inlerast and
on the hallowsd sunspot number as derdived hy your Institutier, and competence in the work of cbtaining sunspor nurbers should continue the
the seripus effects an abrupl terminatlon of one of the lungest sEries series.

of consistent measurements in all of sclence Uc.luld-n.zve n & mucher of [\ 1T, Cormission 10, recognizing that the 2800 MHz sclar [lux provides a
major research areas as well as practical applications. standard quantitative index of solar activity for use in solar and selar-

terrestrial studles,
T hope these expresslons, which are based on very bread contacls with
Lle Solar-Terrestcial communlity, will he of use to you in your con-
aideratlons of the future work of your institute.

Singerely  yours, T hope this will correet an unfortunate and entirely erromecue fmpli-
. 1//.: - cation,
sl
« r JL/"I/
o /
Ay H.

Shapley ."J\
Chalrman, MOWSED ..“-te.cé' g Lommittee
Scientific CommlLtee on Solar-Terrsstrial Physics

Recommends thet those imstiturions making sech measurements should
centinue to do so."

JAEvmm




1981: Creation of the SIDC
unspot Index Data Center

“ontractual agreement Zurich-Brussels International endorsement, IAU, FAGS

1. Beginning January 1, 1981, the international service of SIDC=WDC fOI' the SunSpOt Index

the Wolf number will be provided by the “Sunspot Index
Data Center" (SIDC) under the responsibility of

Dr. A. Koeckelenbergh, in ccllaboration with DEpartement
de Radioastronomie et de Physique Solaire de 1'Observateire
Royal de Belgique (Uccle) ard Institut d'Astronomie et
d'Astrophysigue de 1'Université Libre de Bruxelles.

2. The objectives of SIDC are defined as follows:

(a) Determination and drompt monthly distribution of the
"Provisicnal Sunspct Mumber" to international insti-
tutions and services being in need of these darca.

(b) Determinaticn and distribution of the "Predictions o=

the Smoothed Montaly Sunspot Numbers".

{c) Determination aad annual distribution of the "Inter-
national Delinitive WolZ Numbers R".

(&) Research work leading to a better definition of the
characteristic indices of sclar activity.

3. A Working Group of the principal collaborators in the sunspot
patrol will assist the SIDC. The main objective of this group
will be to guarantee ceontinuity and assure homogeneity
between the series of Wolf numbers published by SIDC and the
previously published numbers.

4. To maintain the homogeneity of the series the provisional
Sunspot numbers will be based primarily on observations
obtzined at the station in Locavno (Specola Solare). A phone
or telex connecticn between Locarno and Brussels will assure
that the observations for a whole month will be available az
the last day of each month. The provisional numbers would

I also be partially based on observations in Ziirich in the

case that an observing station would remain there. The data
will be evaluated by SIDC in the same way as Ziirich has done
it. Ry will be renamed Ry (internaticnal relative number).

Tintin & L'etoile
Mysterieuse
(Herge)

Cortesi Locarno
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Raw sunspot counts

'
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Daily K versus Locarno x0.6
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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-lIK images

Archive

Mosaics

Animations

Drawings




Royal Observotory of Belgium — SIDC

Royal Observatory of Belgium — SIDC

NOMBRE DE GROUPES|

NOMBRE DE WOLF

Royal Observotory of Belgium — SIDC
Observation Date:  27/08/2012 Tirme of Doy (UCT):  12:40:42 Observotion Dote:  27/08/2012 Tirme of Doy {UCT):  12:40:32 Observation Dote: 27/08/2012 Time of Day (UCT):  12:40:35
Instrumnent: WHITE—LIGHT Exposure Time: 0.00115 Instrumnent: H—ALPHA Exposure Time: 0.0743 Instrurment: USET_Calciumll—K Exposure Time: 0.00037
OBSERVATOIRE ROYAL DE BELGIGUE — PHYSIOUE SOLAIRE
KONINKLLIKE STERREMWACHT VAN BELGIE- ZONNEFYSICA .. /
- .J“““A‘_“m R Date ;.
Observateur. R
| +
Z Rayal Obsarwalary af Balgiom — SI0C
TR ; E
! s RT-1 EE By 1Y g dF LT i
T = ] =] (72 BT V"J\ T T [l N SRS E “C— =l TC-LI5 T =l U RO
SW 1 | 2 o= | | L | |
[ | |
= I

Venus Transit 08 Jun 2004




U

cContents

Royal Observatory of Belgium
Sunspot numbers

Solar Images

PROBAZ2 Science Center
SDO Data Center

Radio Observations

— Analysis Software

Space Weather Forecast



PROBA2

Project for On-Board Autonomy
Microsatellite in sun-synchronous orbit 725 km altitude

Launched on Nov. 2, 2009




“SA TECHNOLOGY MISSION

4 innovative instruments: SWAP LYRA, TPMU, DSLP
| / technological experiments
IN-orbit demonstration
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SWAP and LYRA observe the Sun in EUV anc
nominal operations since March



January 20,2010 19:00

SWAP -

Observes the | mil egree corona In EUV light




U

LYRA: the Large-Yield RAplic_)mter
. / .

3 instrument units (redundancy)

4 spectral channels per head

3 types of detectors,

Silicon + 2 types of

diamond detectors (MSM, PIN):

- radiation resistant

I— - Insensitive to visible light
compared to Si detectors

High cadence up to 100 Hz



PROBAZ2
sclence center

telemetry

science products

commanding

operator
Interface

server
data




-~ . a = I.‘http:f/probaz.oma.be,' v [v @,

fii Most Visitedv g Getting Started [5)Latest Headlinesv

SSA Services Contact Acknowledgments

About PROBA2 About the PROBAZ2 Science Center Job: Instrument
Mission Scientist
Spacecraft The PROBA2 Science Center, located at the Royal Applications are invited for a

Launch and Orbit Observatory of Belgium in Brussels, oversees scientific

operations and data processing for ESA's PROBA2

spacecraft, The P25C is the primary archive and

distribution center for data from SWAP and LYRA, as

well as the primary maintainer of calibration tools,

Science data analysis software, and additional instrument
data. The P2SC is also home to the science

Solar Influences Data analysis
Center (SIDC) at the

Royal Observatory of Belgium
(ROB). Read more...

\

\

postdoctoral position at the }

Operations Calendar ‘

Science Payload

Guest Investigator LYRA Latest

operations center, where instrument observing plans
are devised and, with the help of ESA's Spacecraft
Operations Center in Redu, Belgium, loaded onto the
spacecraft. Finally, the P2SC serves as the main site
Data for coordination of the PROBA2 Science Working
Team, coordinating special scientific campaigns,

Program

Publications

Lza D= supporting science data users and guest

SWAP Data investigators, and organizing PROBA2 outreach efforts.

Data analysis software ) _ _ ) v _ v Band g rime AL R
) PROBAZ is a small ESA satellite with a scientific mission to explore the active Sun and its effect on the near-earth

SpsceEratanciaryData environment and a broader mission to provide a test platform for new instrument and platform technology. The mission

Terms of use overview page provides additional information about PROBA2 and its on board instrumentation and advanced platform SWAP Latest

technology.

Commumty If you require special assistance, you can contact the instrument teams directly using the contact page on this site.

Scientific community

involvement
Meetings
Outreach h~
2012 Royal Observatory of Belgium. All rights reserved.
Highlights 8
Done

Q Applications Places System eo i M Q 5 Q} @ & Wil Fri Sep 28, 15:06 Ingolf Dammasch [§)



Typical PROBAZ2 data products

LYRA

LYRA short—wavelength channels (1 minute averaqes)
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How to be involved?

Scientists are welcome to
use PROBAZ2 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 PROBAZ2 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

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



U Data products
at Belgian SDO data center

,—(SDO Science Center at ROB%

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

L s for 1 month
L 4K x 4K full cadence data
after 4 to 5 days, kept for

around six months

; o 4K x 4K science quality data
— ) long term archive at 1 hour
Sa 9.8 cadence




U From a data centre to end-users

¢ .Users' The web portal allows to
< retrieve the data thanks to

multiple interfaces :
Direct browser (HTTP)

. g~ and FTP access to files
Vil Soar . Lookdata . Helioviewer and movies
Observatory \ ) p /
_,/ Query access from
command line, displayed
- as file system (PFS)
Parallel Data Download NetDRMS Query acceSS from

IDL/SolarSoft (VSO) and
Python

B i Browser query access
ﬁ@i with the user-friendly
. “SDO Wizard”

Data Record
Management System
(DRMS)

- Storage Unit
Derby Management System
Data Base (SUMS)

Java Mirroring Daemon
(JMD)

SUMS 'Srorage




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

Data

Metadata Metadata

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



Example: get data with SDO Wizar

http://sdodata.oma.be/sdo wizard/

ATA HMI HMI

Level 1 Magnetogram Continwm

Select time range

Start time -
- - F
2011-09-06T12:09:1¢ |«

End time
- - -
201 1—09—DET13_UQ_1EI._

Select search criteria

Wavelengths

Exposure time
[7] Best quality only

[7] Ontine

[7] Select keywords to display

Select period
2 hour(s)

-~ [sat]

Data cadence
30 minute(s) -

[I094A [I31A [@ITIA 1934 [21A
[]3044 []335A [F]16004 [F]17004 [F]45004

min 4 max seconds

LSS WY LW . WY i wd Y Ll LW lirel | LS N I A o
[l cuntr? [ DATACENT [ DATAKURT [[IpaTamax
VI pATAMEDN [IpATAMIN [CIpaTarot [CIpaTario
[CIpaTapa=— [Mlramanea [ClpaTapos [ClpaTapos
MpaTal Median value of all pl)(elsl [ DATAVALS [IDATE
[Cpon_Gam [Cpsun_oBs [CIpsun_REF [CIEFF_aREA

W uiNi L L
[CpaTamean
[CpaTaps
[CpaTareo
[CIpate oBs
[CIeFF AR v

2 Login

© Please be aware that SDO generates large amount of data (2400 images/hour for ATA). Large searches can slow down or even crash your web
browser. So please limit the time range and narrow it to what you really need.

£~ Search data

* Save search Select bookmark «
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Websites

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

Belgian SDO data center:
http://wissdom.oma.be
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W HUMAIN — Solar Radio Observations

Southern Belgium, between Brussels and Luxemburg
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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
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Current Spectral Observations

Callisto spectrograph (45-400 MHz)
Callisto Network
(ETH Zlrich, C. Monstein)
Observations since May 2008:
~ 2500 events
____ = Near real time (15 mn)
http://sidc.be/humain




ata availibility

FITS files (>30/day)

15mn duration

Readable with:
IDL (Solarsoft)
Python (Sunpy)

Home
Overview
Realtime
Archives
Instruments
History
Team

Result of your query

Move over the png link for quickview

20120924 04:15:00 PNG file FITS file
20120924 04:30:00 PNG file FITS file
20120924 04:45:00 PNG file FITS file
20120924 05:00:00 PNG file FITS file
20120924 05:15:00 PNG file FITS file
20120924 05:30:00 PNG file FITS file
20120924 05:45:00 PNG file FITS file
20120924 06:00:00 PNG file FITS file
20120924 06:15:.00 PNG file FITS file
20120924 06:29:59 PNG file FITS file
20120924 06:44:59 PNG file FITS file
20120924 06:59:59 PNG file FITS file
20120924 07:14:59 PNG file FITS file
20120924 07:29:59 PNG file FITS file
20120924 07:44:59 PNG file FITS file
20120924 07:59:59 PNG file FITS file
20120924 08:14:59 PNG file FITS file
20120924 08:29:59 PNG file FITS file
20120924 08:44:59 PNG file FITS file
20120924 08:59:58 PNG file FITS file
20120924 09:14:59 PNG file FITS file
20120924 09:29:59 PNG file FITS file
20120924 09:44:59 PNG file FITS file
20120924 09:59:59 PNG file FITS file
20120924 10:14:59 PNG file FITS file
20120924 10:29:58 PNG file FITS file
20120924 10:44:58 PNG file FITS file
20120924 10:59:58 PNG file FITS file
20120924 11:14:58 PNG file FITS file
20120924 11:30:00 PNG file FITS file
20120924 11:45:00 PNG file FITS file

Check an other date.
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Online quicklook data

GOES-15 Soft Xray flux from NOAA

09:36:00 1(_):010:00 ) 10:3[0:00 11:OI(J:OO
2012/07/02 Radio flux density, e-CALLISTO (HUMAIN)
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Near real time
(15 mn)

Quicklook with
GOES light
curve

Early warning
for type Il bursts



Rise of activity cycle

& Number of bursts per month (C. Monstein) & Monthly sunspot number ~ Number of bursts per month (C. Marqué)
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Examples of observations

Frequency (MHz)

2012/06/30 Radio flux density, e-CALLISTO (HUMAIN)
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Examples of observations

Frequency (MHz)

2010/11/03 Radio flux density, e-CALLISTO (HUMAIN)
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SIDC developments for solar monitoring

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

CACTUS — Computer Aided CME Tracking
(operational) si1dc.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)




U

cContents

Royal Observatory of Belgium
Sunspot numbers

Solar Images

PROBAZ2 Science Center
SDO Data Center

Radio Observations

— Analysis Software

Space Weather Forecast



Solar Activity 17 — 21 September

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



NOAA Halpha

* Sun today

PROBAZ /SWAP 17nm
2012-09=21T07:02:14.571




* Flares

Watts m™

GOES Xray Flux {
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* Two backside full-halo CMEs on September 19
oPes g
e

COR2—A
2012/09/19 15:24:24

CORZ-E
5012/09,/19 14:25:10
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* Solar Wind

ACE RTSW (Estimoted) MAG & SWEPAM
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* Solar Wind

SDO/AIA 193 2012-09-19 11:15:43 UT




* Geomagnetism

Local K index at Dourbes (50.1°N, 4.6°E)
(ground-based measurements)

— Storm: 5= K

s Active 4= K< 5
Moderate : 32K <4

s Quiet: K< 3
Missing data

K index [step]
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* Prominence eruption

SDO/AIA - 304 2012-09-20 07:44:44 UT

SDO/AIA 304 2012-09-20 08:00:44 UT
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Forecaster duties

Dally 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
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[ Most Visited @ Getting Started [Latest Headlines

http:/side be/products/meuf IE%

Observations .
Latest issue

Space Weather

B Tssued: 2012 Sep 27 1201 UTC

Real Time Data Pmduct documentation at http://www, sidc. be/products/meu
.................................................................... "

Seminars n DAILY BULLETIN ON SOLAR AND GEOMAGNETIC ACTIVITY from the SIDC .
# (RWC Belgium)
e
SIDC URSIGRAM 20927

SIDC SOLAR BULLETIN 27 Sep 2012, 1141UT

SIDC FORECAST (valid from 1230UT, 27 Sep 2012 until 29 Sep 2012)

SOLAR FLARES : Eruptive (C-class flares espected, probability = 50%)
GEOMAGNETISM : Quiet (A<20 and K<4)

SOLAR PROTONS : Quiet

PREDICTIONS FOR 27 Sep 2012 10CH FLUX: 144 / AP: 005

PREDICTIONS FOR 28 Sep 2012 10CH FLUX: 144 / AP: 001

PREDICTIONS FOR 29 Sep 2012 10CH FLUX: 144 / AP: 001

COMMENT: Sclar activity as witnessed by the GOES soft Xray flux is on
the decline, but there is still a risk of a C- ('Lass flare coming from

esww9

NOAA AR 1575, so eruptive dit i are t activity
e s T e e e ]
IDCESolaTintlNences DataAnHl conditions vere observed on Sept. 26th, Lirked to the crossing of the
R S i e e INF polarity line on that day. Current conditions as measured by the ACE

spacecraft are quiet.

@5 OB

[ Most Visitedv @b Getting Started [E]]Latest Headlinesv

http:/sidc.bejproducts/quietaf

> 1 TODAY'S ESTIMATED ISN 086, BASED ON 15 STATIONS.

SIDC - Solar Influences Data Analysis Cent oL s R el

WOLF NUMBER CATANIA AL
10CH SOLAR FLUX 139
AKX CHAMBON LA FORET 015
AK WINGST 006
ESTIMATED AP : 006
ESTIMATED ISN : 096, BASED ON 20 STATIONS.

Start/End of all quiet alert from the SIDC/RWC Belgium

All quiet alerts
Source SIDC (RWC Belgium)

Home NOTICEABLE EVENTS SUMMARY

DAY BEGIN MAX ENO LOC XRAY OP 10CM RADIO BURST TYPES Catania NOAA NOTE
NONE

General info
Jobs and Students

Projects Frequency ASAP, when conditions warrant

Publications Format
Sunspots Mail header

Plain text

Solar Influences Data analysis Center - FWC Belgium
Royal Observatory of Belgium

Start/End of all quiet alert from the SIDC/RWC Belgium

# 3
# &
* *
# Fax ;: 32 (0) 2373 0 224 *
Software SIDC code quieta # Tel.: 32 (0) 2 373 0 491 #
) . .
Educational = # For more information, see http://sidc.be/products/meu *
Local Solar Latest issue # Please do not reply directly to this message, but send comments  #
5 # and suggestions to 'sidctech@oma be'. If you are unable to use *
Observations \Tssued: 2012 Aug 22 0952 UTC T r ckdiram v L el A eleriion w0 ra et el M
Space Weather :Product: documentation at http://www. sidc.be/products/quieta # To unsubscribe, visit http: //sidc.be/registration/unsub. php #
services . *
# From the SIDC (RWC-Belgium): "ALL QUIET" ALERT *
Real Time Data T # 2|
! £ Details
Seminars END OF ALL QUIET ALERT
................. b Done
The SIDC - AWC Belgium sxpects solar or geomagnetic activity to
esww9 = =
increase. This nay end quist Space Waather conditions. 3 Applications  Places  System (@) @ BE O « W O & @i Thu sep 27,1533 | |
€3 [inbox for dammasch... | @ sipc - solar influence... | @ _[T-Online eMail Center... dammasch@dammas... | " [rdesktop - winappsrv]
wWw

Solar Influences Data analysis Center - RWC Belgium
Royal ODbservatory of Belgium

Fax : 32 (0) 2 373 0 224

Tel.: 32 (0) 2 373 0 491

For more information, see http://www.sidc.be. Please do not reply
directly to this message, but send comments and suggestions to
‘sidctech@oma.be'. If you are unable to use that address, use
*rydl indengspd. aas. org' instead.

To unsubscribe, visit http://sidc.be/registration/unsub. php

Ursigram

FRARFE BT RN S

B REh R R R RS

Details

This message is of the Fast Alert type.
It contains a standard text announcing begin and end of periods of very low space weather activity.
Check the ISES code book for information on ISES codes.

Alert
{23 Applications  Places System i O = i i 0 o @ W & o Thu Sep 27, 15:32 | Ingolf Dammasch (@
) [nbox for dammasch... || @ siDC - Solar influence... [T-Online eMail Center... | @ dammasch@dammas... | T [rdesktop - winappsrv] G
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Thanks for your patience !

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




