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SchemeScheme of the Talkof the Talk

RelevanceRelevance ofof SolarSolar RadioRadio EmissionEmission toto SpaceSpace WeatherWeather

TSRSTSRS –– The Trieste The Trieste SolarSolar Radio SystemRadio System

TSRS Data AccessTSRS Data Access

The TSRS WWW SiteThe TSRS WWW Site

ConclusionsConclusions

TSRS Data TSRS Data ProductsProducts
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RelevanceRelevance ofof SolarSolar RadioRadio EmissionEmission toto SpWSpW

•• PROXIES OF SOLAR DRIVERSPROXIES OF SOLAR DRIVERS

–– TypeType II BurstsBursts ((magneticmagnetic topologytopology changeschanges))

–– TypeType IIII BurstsBursts ((propagatingpropagating shocksshocks;; particleparticle beamsbeams))

–– TypeType IIIIII BurstsBursts ((particleparticle accelerationacceleration;; particleparticle beamsbeams))

–– TypeType IVIV BurstsBursts ((magneticmagnetic reconnectionreconnection;; accelerationacceleration))

–– SpikesSpikes ((energyenergy releaserelease fragmentationfragmentation;; accelerationacceleration))

–– PrecursorsPrecursors (radio(radio signaturessignatures precedingpreceding flaresflares))

–– 10 cm / 2800 10 cm / 2800 MHzMHz (EUV(EUV enhancementsenhancements))

•• DIRECT SOURCE OF GEOEFFECTSDIRECT SOURCE OF GEOEFFECTS

–– RadioRadio FlaresFlares ((VeryVery IntenseIntense BroadBroad Band Radio Band Radio NoiseNoise))
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TheThe SunSun asas a Radio a Radio NoiseNoise SourceSource

•• TheThe SunSun isis a radio a radio sourcesource

–– nonnon--directionaldirectional

–– broadbroad bandband

•• SolarSolar radioradio noisenoise cancan

–– increaseincrease byby severalseveral ordersorders ofof magnitudemagnitude duringduring outburstsoutbursts

–– persistpersist at high at high levelslevels forfor minutesminutes toto hourshours

•• EnhancedEnhanced solarsolar 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--

FrequencyFrequency

Solar Radio Solar Radio 

EventEvent

ClassificationClassification

TYPE ITYPE I

CONTINUUMCONTINUUM

RR

RiseRise

FALFAL

FallFall

PGSPGS

In progressIn progress

BURSTSBURSTS

TYPE IITYPE II TYPE IIITYPE III TYPE IVTYPE IV TYPE VTYPE V

RFRF

Rise and FallRise and Fall

SS

SimpleSimple

CC

ComplexComplex

GBGB

Great BurstGreat Burst

SERSER

Series of burstsSeries of bursts

PLSPLS

PulsationsPulsations

SPKSPK

SpikesSpikes

ABSABS

AbsorptionsAbsorptions

GRFGRF

Gradual Rise & FallGradual Rise & Fall
PCLPCL

PeculiarPeculiar

UNCLUNCL

UnclassifiedUnclassified
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Timing of Flare-Related EventsTiming of Timing of FlareFlare--RelatedRelated EventsEvents

McLean & Labrum (1985)
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SPACE WEATHERSPACE WEATHER

SECSEC Alerts and WarningsAlerts and Warnings

• 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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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)

•• DMMSRPDMMSRP (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 inin NRTNRT

•• SOLRA (SOLRA (SOLarSOLar Radio Archive) updated Radio Archive) updated in NRTin NRT



ESA Space ESA Space WeatherWeather Workshop: Workshop: DevelopingDeveloping aa EuropeanEuropean SpaceSpace WeatherWeather ServiceService NetworkNetwork

33--55 NovemberNovember 2003, ESTEC, 2003, ESTEC, NoordwijkNoordwijk, The , The NetherlandsNetherlands
inin ProcProc..

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 Data of Data FlowFlow: Online and NRT Processing: Online and NRT Processing

Rx

LL Drivers

A/D

C Program

NRT

IDL Package

Archive

SQL Server

Web

Apache

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)
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SchemeScheme of Data of Data FlowFlow: Off: Off--LineLine AnalysisAnalysis

IDL PACKAGE

GUI

Archive Access

Data Retrieval

Data Calibration

Data Visualization

Graph Printing
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GUI of the Radio Data Processing PackageGUI of the Radio Data Processing Package
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InteractiveInteractive SelectionSelection and Zoomand Zoom
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High Zoom High Zoom FactorFactor
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TSRS Data TSRS 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 averageaverage calibratedcalibrated data file   (1data file   (1 HzHz;    WD; FITS);    WD; FITS)

•• 11--secsec averageaverage calibratedcalibrated 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 maxmax calibratedcalibrated data file   (1data file   (1 HzHz;    WD; BIN);    WD; BIN)

•• 11--secsec medianmedian S+CPS+CP multichannelmultichannel graphgraph (WD; PNG)(WD; PNG)
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TSRS Data TSRS Data ProductsProducts SpecificSpecific toto SpaceSpace WeatherWeather

•• 11--minmin averageaverage radioradio indexindex

–– wholewhole dayday indexindex valuesvalues inin texttext format         (WD; TXT)format         (WD; TXT)

–– wholewhole day LCPday LCP multichannelmultichannel graphgraph (WD; PNG)(WD; PNG)

–– wholewhole day RCPday RCP multichannelmultichannel graphgraph (WD; PNG)(WD; PNG)

–– wholewhole day (day (LCP+RCPLCP+RCP)) multichannelmultichannel graphgraph (WD; PNG)(WD; PNG)

•• 11--minmin maximummaximum radioradio indexindex

–– wholewhole dayday indexindex valuesvalues inin texttext format         (WD; TXT)format         (WD; TXT)

–– wholewhole day LCPday LCP multichannelmultichannel graphgraph (WD; PNG)(WD; PNG)

–– wholewhole day RCPday RCP multichannelmultichannel graphgraph (WD; PNG)(WD; PNG)

–– wholewhole day (day (LCP+RCPLCP+RCP)) multichannelmultichannel graphgraph (WD; PNG)(WD; PNG)
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TSRS Data TSRS Data ProductsProducts SpecificationsSpecifications

•• RadioRadio indicesindices areare derivedderived asas 11--minmin averageaverage andand 11--minmin
maximummaximum valuesvalues,, whichwhich areare suitablesuitable toto properlyproperly samplesample
flareflare--associatedassociated emissionsemissions

•• IndicesIndices valuesvalues areare expressedexpressed bothboth inin SolarSolar FluxFlux UnitsUnits
(SFU) and in (SFU) and in dBmdBm//HzHz asas in radio in radio communicationscommunications

•• A 1A 1--minmin aheadahead valuevalue of radio of radio indicesindices isis derivedderived viavia anan
autoregressiveautoregressive modelmodel toto provideprovide indicesindices predictionprediction

•• IndicesIndices areare computedcomputed over 1over 1--minmin butbut updatedupdated everyevery 1010
minutesminutes duedue toto hardwarehardware constraintsconstraints!!
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TSRSTSRS SolarSolar RadioRadio NoiseNoise (SRN)(SRN) LevelLevel

•• TheThe SolarSolar RadioRadio NoiseNoise (SRN)(SRN) levellevel isis derivedderived accordingaccording

toto aa specificspecific thresholdingthresholding atat eacheach receivingreceiving frequencyfrequency,,

whichwhich isis basedbased on the on the respectiverespective QuietQuiet SunSun levelslevels via a via a 

multiplicativemultiplicative factorfactor asas

SRN = (SRN = (QuietQuiet SunSun levellevel) * () * (ActivityActivity FactorFactor))

•• SRNSRN isis thereforetherefore classifiedclassified asas LowLow,, ModerateModerate,, HighHigh

•• ObservedObserved andand predictedpredicted SRNSRN valuesvalues areare publishedpublished onon

the web site in NRTthe web site in NRT
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TSRS Data AccessTSRS Data Access

•• AllAll SpaceSpace WeatherWeather DataData ProductsProducts areare availableavailable onlineonline

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

•• TheThe archivearchive isis updatedupdated in NRT at a in NRT at a cadencecadence of 10 of 10 minsmins

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

•• DataData areare searchablesearchable,, displayabledisplayable andand downloadabledownloadable upup toto
aa maximummaximum data volume data volume otherwiseotherwise sentsent onon physicalphysical
mediamedia uponupon requestrequest
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TSRSTSRS DedicatedDedicated Web SiteWeb Site

•• AA dedicateddedicated web site web site isis availableavailable at the URL:at the URL:

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

•• The site The site isis availableavailable alsoalso via WAP at the URL:via WAP at the URL:

http://http://radiosun.ts.astro.itradiosun.ts.astro.it//wapwap//en.wmlen.wml
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The TSRS WWW SiteThe TSRS WWW Site

•• AA dedicateddedicated web site web site isis availableavailable at the URL:at the URL:

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

•• The site The site isis availableavailable alsoalso via WAP at the URL:via WAP at the URL:

http://http://radiosun.ts.astro.itradiosun.ts.astro.it//wapwap//en.wmlen.wml
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CONCLUSIONSCONCLUSIONS

•• TSRSTSRS isis nownow FULLY OPERATIONAL in NRTFULLY OPERATIONAL in NRT

•• The TSRS The TSRS archivearchive isis nownow UPDATED in NRTUPDATED in NRT

•• Data access Data access isis availableavailable via HTML and WAPvia HTML and WAP

•• TSRSTSRS isis anan EFFECTIVE OBSERVATIONAL TOOL EFFECTIVE OBSERVATIONAL TOOL forfor

CORONAL RADIO SURVEILLANCE PURPOSESCORONAL RADIO SURVEILLANCE PURPOSES

•• PROJECTS:PROJECTS: ESA SWENET, COST Action 724ESA SWENET, COST Action 724


