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The Trieste Solar Radio System at a GlanceThe Trieste Solar Radio System at a Glance

•• TSRS (Trieste Solar Radio System)TSRS (Trieste Solar Radio System)
•• MMSRPMMSRP (237, 327, 408, 610 MHz)(237, 327, 408, 610 MHz)
•• DMMSRP DMMSRP (1420, 2695 MHz)(1420, 2695 MHz)
•• Flux density + Circular polarizationFlux density + Circular polarization
•• High time resolution (1 ms High time resolution (1 ms –– 0.1 ms)0.1 ms)

•• Continuous coronal radio surveillanceContinuous coronal radio surveillance

•• Radio indices Radio indices published on the net published on the net in in NRTNRT

•• SOLRA (SOLar Radio Archive) updated SOLRA (SOLar Radio Archive) updated in NRTin NRT
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Onset of a Strong Type IV BurstOnset of a Strong Type IV Burst
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Architecture of  TSRSArchitecture of  TSRS
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TSRS CONTROL TSRS CONTROL 
ROOMROOM

SWARM TSRS WWW DVD Juke-box SOLRA Server

NRTAnalyzer TSRS Control System
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SchemeScheme of Dataof Data FlowFlow:: OnlineOnline and NRT Processingand NRT Processing

Rx
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NRT DATA MANAGEMENT IDL PACKAGE

•Transfer Raw Data via Network Share

• Calibrate data on-the-fly

• Compute radio indexes

• Graph synoptic data and radio indexes

• Transfer SpW data to Web server

• Convert calibrated data to FITS format via an Object Library

• Manage data ingestion via an IDL COM (Component Object Model)
by means of an ADO (ActiveX Data Object)

ESA Space Weather Workshop: Developing a European Space Weather ESA Space Weather Workshop: Developing a European Space Weather Service NetworkService Network
33--5 November 2003, ESTEC, Noordwijk, The Netherlands5 November 2003, ESTEC, Noordwijk, The Netherlands

SchemeScheme of Dataof Data FlowFlow: Off: Off--LineLine AnalysisAnalysis
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GUI of the Radio Data Processing PackageGUI of the Radio Data Processing Package
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Interactive SelectionInteractive Selection and Zoomand Zoom
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High ZoomHigh Zoom FactorFactor
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RelevanceRelevance of Solar Radioof Solar Radio Emission to SpWEmission to SpW

•• PROXIES OF SOLAR DRIVERSPROXIES OF SOLAR DRIVERS
–– Type I Bursts (magnetic topology changes)Type I Bursts (magnetic topology changes)
–– Type II Bursts (propagating shocks; particle beams)Type II Bursts (propagating shocks; particle beams)
–– Type III Bursts (particle acceleration; particle beams)Type III Bursts (particle acceleration; particle beams)

–– Type IV Bursts (magnetic reconnection; acceleration)Type IV Bursts (magnetic reconnection; acceleration)
–– Spikes (energy release fragmentation; acceleration)Spikes (energy release fragmentation; acceleration)
–– Precursors (radio signatures preceding flares)Precursors (radio signatures preceding flares)
–– 10 cm / 2800 MHz (EUV enhancements)10 cm / 2800 MHz (EUV enhancements)

•• DIRECT SOURCE OF GEOEFFECTSDIRECT SOURCE OF GEOEFFECTS
–– Radio Flares (Very Intense Broad Band Radio Noise)Radio Flares (Very Intense Broad Band Radio Noise)

ESA Space Weather Workshop: Developing a European Space Weather ESA Space Weather Workshop: Developing a European Space Weather Service NetworkService Network
33--5 November 2003, ESTEC, Noordwijk, The Netherlands5 November 2003, ESTEC, Noordwijk, The Netherlands

TheThe Sun asSun as a Radioa Radio Noise SourceNoise Source

•• TheThe Sun isSun is a radioa radio sourcesource
–– nonnon--directionaldirectional

–– broadbroad bandband

•• Solar radioSolar radio noisenoise cancan
–– increase by several ordersincrease by several orders ofof magnitude during outburstsmagnitude during outbursts

–– persistpersist at highat high levels for minutes to hourslevels for minutes to hours

•• Enhanced solarEnhanced solar radioradio noisenoise cancan perturbperturb
–– HFHF communicationscommunications ((MIL!MIL!))

–– MobileMobile communicationscommunications (GSM, GPRS, (GSM, GPRS, UMTS!UMTS!))
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RADIO DIAGNOSTICSRADIO DIAGNOSTICS
RELEVANT TO SPACE WEATHER APPLICATIONSRELEVANT TO SPACE WEATHER APPLICATIONS
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TSRS SingleTSRS Single--
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FallFall

PGSPGS
In progressIn progress
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TYPE IITYPE II TYPE IIITYPE III TYPE IVTYPE IV TYPE VTYPE V
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Rise and FallRise and Fall

SS
SimpleSimple
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Great BurstGreat Burst

SERSER
Series of burstsSeries of bursts
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Timing of Flare-Related EventsTiming ofTiming of FlareFlare--Related EventsRelated Events

McLean & Labrum (1985)
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SPACE WEATHERSPACE WEATHER
SEC SEC AlertsAlerts andand WarningsWarnings

• Sievert (Sv): effective (equivalent) dose of radiation received by a living organism 1 Sv = 100 rem

• particle flux unit (p.f.u.) [cm-2 s-1 sr-1]
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CONCLUSIONSCONCLUSIONS

•• TSRSTSRS is nowis now FULLY OPERATIONAL in NRTFULLY OPERATIONAL in NRT

•• The TSRSThe TSRS archive is nowarchive is now UPDATED in NRTUPDATED in NRT

•• Data accessData access is availableis available via HTML and WAPvia HTML and WAP

•• TSRSTSRS is anis an EFFECTIVE OBSERVATIONAL TOOLEFFECTIVE OBSERVATIONAL TOOL forfor
CORONAL RADIO SURVEILLANCE PURPOSESCORONAL RADIO SURVEILLANCE PURPOSES

•• PROJECTS: PROJECTS: ESA SWENET, COST Action 724ESA SWENET, COST Action 724
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TSRS DataTSRS Data ProductsProducts

•• High time res.High time res. calibratedcalibrated datadata filesfiles (1kHz; 10min; FITS)(1kHz; 10min; FITS)
•• High time res.High time res. uncalibrateduncalibrated datadata filesfiles (1kHz; 10min; BIN)(1kHz; 10min; BIN)

•• 11--secsec average calibratedaverage calibrated data file   (1data file   (1 HzHz;    WD; FITS);    WD; FITS)
•• 11--secsec average calibratedaverage calibrated data file   (1data file   (1 HzHz;    WD; BIN);    WD; BIN)

•• 11--sec max.sec max. calibratedcalibrated data file   (1data file   (1 HzHz;    WD; FITS);    WD; FITS)
•• 11--secsec max       calibratedmax       calibrated data file   (1data file   (1 HzHz;    WD; BIN);    WD; BIN)

•• 11--secsec medianmedian S+CPS+CP multichannel graphmultichannel graph (WD; PNG)(WD; PNG)
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TSRS DataTSRS Data Products Specific toProducts Specific to SpaceSpace WeatherWeather

•• 11--min averagemin average radioradio indexindex
–– wholewhole dayday index valuesindex values inin texttext format         (WD; TXT)format         (WD; TXT)
–– wholewhole day LCPday LCP multichannel graphmultichannel graph (WD; PNG)(WD; PNG)
–– wholewhole day RCPday RCP multichannel graphmultichannel graph (WD; PNG)(WD; PNG)
–– wholewhole day (LCP+RCP)day (LCP+RCP) multichannel graphmultichannel graph (WD; PNG)(WD; PNG)

•• 11--min maximummin maximum radioradio indexindex
–– wholewhole dayday index valuesindex values inin texttext format         (WD; TXT)format         (WD; TXT)
–– wholewhole day LCPday LCP multichannel graphmultichannel graph (WD; PNG)(WD; PNG)
–– wholewhole day RCPday RCP multichannel graphmultichannel graph (WD; PNG)(WD; PNG)
–– wholewhole day (LCP+RCP)day (LCP+RCP) multichannel graphmultichannel graph (WD; PNG)(WD; PNG)
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TSRS DataTSRS Data Products SpecificationsProducts Specifications

•• RadioRadio indicesindices areare derived asderived as 11--min averagemin average and and 11--min min 
maximum valuesmaximum values,, whichwhich areare suitable to properly sample suitable to properly sample 
flareflare--associated emissionsassociated emissions

•• Indices valuesIndices values areare expressed bothexpressed both in in SolarSolar Flux UnitsFlux Units
(SFU) and in(SFU) and in dBmdBm//HzHz asas in radioin radio communicationscommunications

•• A 1A 1--min ahead valuemin ahead value of radioof radio indices is derivedindices is derived viavia an an 
autoregressiveautoregressive modelmodel to provide indices to provide indices predictionprediction

•• IndicesIndices areare computedcomputed over 1over 1--min but updated everymin but updated every1010
minutesminutes duedue toto hardwarehardware constraintsconstraints !!
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TSRS Solar RadioTSRS Solar Radio NoiseNoise (SRN)(SRN) LevelLevel

•• The The Solar RadioSolar Radio NoiseNoise (SRN)(SRN) level is derived according level is derived according 
toto aa specific thresholdingspecific thresholding atat each receiving frequencyeach receiving frequency,,
which is basedwhich is based on theon the respective Quiet Sun levelsrespective Quiet Sun levels via avia a
multiplicative factor asmultiplicative factor as

SRN = (SRN = (Quiet Sun levelQuiet Sun level) * () * (Activity FactorActivity Factor))

•• SRNSRN is therefore classified as is therefore classified as LowLow, , ModerateModerate, , HighHigh

•• ObservedObserved andand predictedpredicted SRNSRN valuesvalues areare publishedpublished on on 
the web site in NRTthe web site in NRT
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TSRS Data AccessTSRS Data Access

•• AllAll SpaceSpace WeatherWeather DataData ProductsProducts areare available available onlineonline

•• HTR FITSHTR FITS filesfiles of theof the lastlast 22 monthsmonths areare onlineonline

•• TheThe archive is updatedarchive is updated in NRT at ain NRT at a cadencecadence of 10of 10 minsmins

•• Data accessData access occursoccurs via webvia web through through aa simplifiedsimplified GUIGUI

•• DataData areare searchablesearchable,, displayabledisplayable andand downloadabledownloadable upup toto
aa maximummaximum data volumedata volume otherwise sentotherwise sent onon physicalphysical
mediamedia upon requestupon request
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TSRSTSRS DedicatedDedicated Web SiteWeb Site

•• AA dedicateddedicated web siteweb site is availableis available at the URL:at the URL:

http://radiosun.ts.astro.ithttp://radiosun.ts.astro.it

•• The siteThe site is available alsois available also via WAP at the URL:via WAP at the URL:

http://http://radiosunradiosun..tsts.astro..astro.itit//wapwap/en./en.wmlwml
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The TSRS WWW SiteThe TSRS WWW Site

•• AA dedicateddedicated web siteweb site is availableis available at the URL:at the URL:

http://radiosun.ts.astro.ithttp://radiosun.ts.astro.it

•• The siteThe site is available alsois available also via WAP at the URL:via WAP at the URL:

http://http://radiosunradiosun..tsts.astro..astro.itit//wapwap/en./en.wmlwml
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