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GPS sources GPS sources 
GigahertzGigahertz--peaked peaked 
spectrum sourcesspectrum sources
•• Small, luminous, low Small, luminous, low 

variability?variability?
•• Young, frustrated, Young, frustrated, 

recurrent??recurrent??

Both galaxy and quasar type sourcesBoth galaxy and quasar type sources
••Often considered different populations with only Often considered different populations with only 
similar radio spectrumsimilar radio spectrum
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GPS studies during ENIGMA projectGPS studies during ENIGMA project

Original idea:Original idea:
•• AllAll--sky surveys done at ~low frequencies, sources sky surveys done at ~low frequencies, sources 

peaking at high freq. easily ignoredpeaking at high freq. easily ignored
•• Evidence for sources with highEvidence for sources with high--peaking spectra peaking spectra ((egeg. . 

Edge et al, 1996, 1998)Edge et al, 1996, 1998)

•• These highThese high--peaking sources could affect the Planck peaking sources could affect the Planck 
foregroundforeground

•• HOW MANY HIGHHOW MANY HIGH--PEAKING SOURCES ARE PEAKING SOURCES ARE 
THERE??THERE??
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First sampleFirst sample

Are there any highAre there any high--peaking GPS sources in peaking GPS sources in 
the the MetsähoviMetsähovi monitoring sample?monitoring sample?
All possible radio data collected also for the All possible radio data collected also for the 
GPS sources from the literatureGPS sources from the literature
Sample included 44 previously identified Sample included 44 previously identified 
invertedinverted--spectrum sources and 16 candidatesspectrum sources and 16 candidates
•• Mostly quasarMostly quasar--type objectstype objects
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First sample: resultsFirst sample: results

No new GPS sources among the candidates!No new GPS sources among the candidates!
5  genuine GPS sources among the previously 5  genuine GPS sources among the previously 
identified GPS sourcesidentified GPS sources
Prominent variability in the previously Prominent variability in the previously 
identified GPS sources identified GPS sources 
Many sources with temporarily inverted Many sources with temporarily inverted 
spectraspectra

8th ENIGMA meeting8th ENIGMA meeting
Sep 5Sep 5--9, 2006 9, 2006 EspooEspoo

Ilona TorniainenIlona Torniainen
MetsähoviMetsähovi Radio ObservatoryRadio Observatory
FinlandFinland

FirstFirst samplesample: : resultsresults
GenuineGenuine GPS GPS 
sourcessources: : 
5 5 sourcessources
•• LowLow variabilityvariability
•• ConstantConstant shapeshape and and 

peakpeak in the in the 
spectrumspectrum

VariableVariable invertedinverted--
spectrumspectrum sourcessources::
12 12 sourcessources
•• HighHigh variabilityvariability
•• ShapeShape and and peakpeak of of 

the the spectrumspectrum notnot
constantconstant

FlatFlat--spectrumspectrum
sourcessources: : 
29 29 sourcessources
•• HighHigh

variabilityvariability
•• BrightBright at at highhigh

frequenciesfrequencies

FlatFlat--spectrumspectrum
sourcessources withwith
invertedinverted spectraspectra
duringduring flaresflares::
12 12 sourcessources
•• VeryVery highhigh

variabilityvariability
•• BrightBright at at highhigh

frequenciesfrequencies
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Second sampleSecond sample

Will the galaxy samples turn out to be Will the galaxy samples turn out to be 
as contaminated as the first sample??as contaminated as the first sample??
~All bright ~All bright galaxygalaxy--type GPS sources type GPS sources 
from the literature: 96 sourcesfrom the literature: 96 sources
All possible radio data from the All possible radio data from the 
literature, observations literature, observations 
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Second sample: resultsSecond sample: results
GPS: 29 sourcesGPS: 29 sources Not enough data for GPS Not enough data for GPS 

classification: 28classification: 28

Other kinds of sources: 39 Other kinds of sources: 39 

Very variable

Steep
Flat

Flat/steep
=>CSS??



8th ENIGMA meeting8th ENIGMA meeting
Sep 5Sep 5--9, 2006 9, 2006 EspooEspoo

Ilona TorniainenIlona Torniainen
MetsähoviMetsähovi Radio ObservatoryRadio Observatory
FinlandFinland

SummarySummary
Many of the GPS sources have been classified Many of the GPS sources have been classified 
without sufficient monitoringwithout sufficient monitoring
⇒⇒Unreliable or false identifications!!Unreliable or false identifications!!

Identification of GPS galaxies seems more Identification of GPS galaxies seems more 
proper compared to GPS quasarsproper compared to GPS quasars
•• Note!Note! Bias: Bias: 

Quasars selected from well monitored samples Quasars selected from well monitored samples 
=> more variability => more variability 
Galaxies just picked up from literatureGalaxies just picked up from literature
=> many sources with just a few data points=> many sources with just a few data points
=> some added only recently to our monitoring => some added only recently to our monitoring progprog..
=> no reliable estimates on long=> no reliable estimates on long--term term behaviourbehaviour
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The need for monitoringThe need for monitoring
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All-sky
surveys

Freq.band&
sensitivity
of Planck

GPS GPS sourcessources and and PlanckPlanck foregroundforeground
science?science?

AGNsAGNs v.0.0v.0.0
•• ””NormalNormal” and ” and flatflat--

spectrumspectrum AGNsAGNs

AGNsAGNs v.0.1v.0.1
•• v.0.0 + ”v.0.0 + ”traditionaltraditional” GPS ” GPS 

sourcessources

AGNsAGNs v.0.2v.0.2
•• v.0.1 + v.0.1 + highhigh--peakingpeaking

GPS GPS sourcessources

AGNsAGNs v.1.0v.1.0
•• v.0.2 +  v.0.2 +  sourcessources withwith

invertedinverted spectrumspectrum duringduring
flaresflares => Complicated situation

Frequency

8th ENIGMA meeting8th ENIGMA meeting
Sep 5Sep 5--9, 2006 9, 2006 EspooEspoo

Ilona TorniainenIlona Torniainen
MetsähoviMetsähovi Radio ObservatoryRadio Observatory
FinlandFinland

FutureFuture

The monitoring continuesThe monitoring continues
SelfSelf--organized neural maps on GPS organized neural maps on GPS 
sources:sources:
•• 209 sources from literature209 sources from literature
•• Both gal and Both gal and qsoqso
•• All possible parametersAll possible parameters
=> To cluster the similar sources=> To cluster the similar sources


