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IntroductionIntroduction
BL BL LacertaeLacertae objectsobjects (BL (BL LacsLacs) ) –– a a subgroupsubgroup of of blazarsblazars
BL BL LacsLacs areare divideddivided into into subclassessubclasses

•• ObservationalObservational basisbasis: : RBLsRBLs ((radioradio--selectedselected) and ) and XBLsXBLs ((XX--rayray--
selectedselected))

•• PhysicalPhysical basisbasis: : LBLsLBLs ((lowlow--energyenergy) and ) and HBLsHBLs ((highhigh--energyenergy))
•• IBLsIBLs ((intermediateintermediate) in ) in betweenbetween
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SEDsSEDs of BL of BL LacsLacs

SEDsSEDs of 304 of 304 objectsobjects determineddetermined usingusing
mfmf--datadata

•• Main data Main data sourcesource CATS CATS databasedatabase
((http://http://cats.sao.rucats.sao.ru))

•• ParabolicParabolic fitfit to the to the synchrotronsynchrotron componentcomponent
((observer’sobserver’s frameframe))

•• →→ division to LBL / IBL / HBLdivision to LBL / IBL / HBL
NieppolaNieppola, Tornikoski & Valtaoja 2006, A&A, 445, , Tornikoski & Valtaoja 2006, A&A, 445, 
441441
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SEDsSEDs of BL of BL LacsLacs

DividingDividing boundariesboundaries: : 
•• loglog ννpeakpeak < 14.5< 14.5 →→ LBLLBL
•• 14.5 < log 14.5 < log ννpeakpeak < 16.5 < 16.5 

→→ IBLIBL
•• log log ννpeakpeak > 16.5 > 16.5 →→ HBLHBL

ResultResult: 98 : 98 LBLsLBLs, 96 , 96 
IBLsIBLs, 110 , 110 HBLsHBLs
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SEDsSEDs of BL of BL LacsLacs
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SEDsSEDs of BL of BL LacsLacs

Division of Division of observationalobservational classesclasses to to physicalphysical
onesones::

•• →→ XX--ray surveys discover also ray surveys discover also LBLsLBLs

54%54%25%25%21%21%XBLXBL
42%42%36%36%22%22%IBLIBL
6%6%10%10%84%84%RBL RBL 
HBLHBLIBLIBLLBLLBL
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SEDsSEDs of BL of BL LacsLacs

ClearClear negativenegative correlationcorrelation betweenbetween radio radio 
luminosityluminosity and and loglog ννpeakpeak, but:, but:

No No correlationcorrelation betweenbetween loglog ννpeakpeak and and 
luminosity atluminosity at ννpeakpeak →→ inconsistent with the inconsistent with the 
““blazarblazar sequencesequence”” scenario scenario ((FossatiFossati at al. at al. 
1998, MNRAS, 299, 433)1998, MNRAS, 299, 433)
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SEDsSEDs of BL of BL LacsLacs
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Metsähovi BL Metsähovi BL LacLac observingobserving
projectproject @ 37 @ 37 GHzGHz

StartedStarted in in DecemberDecember
2001 (2001 (ongoingongoing))

SourceSource samplesample of 398 of 398 
BL BL LacLac objectsobjects mostlymostly
fromfrom VeronVeron--CettyCetty & & 
Veron BL Veron BL LacLac cataloguecatalogue
(9th ed., 2000)(9th ed., 2000)
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Metsähovi BL Metsähovi BL LacLac observingobserving
projectproject @ 37 @ 37 GHzGHz

Main Main objectiveobjective: to : to getget an idea of the an idea of the highhigh
radio radio frequencyfrequency behaviourbehaviour of of differentdifferent
typestypes of BL of BL LacsLacs ((especiallyespecially IBLsIBLs and and 
XBLsXBLs))

SomeSome powerfulpowerful objectsobjects monitoredmonitored beforebefore
as a as a partpart of the of the extragalacticextragalactic sourcessources
monitoringmonitoring projectproject
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Metsähovi BL Metsähovi BL LacLac observingobserving
projectproject @ 37 @ 37 GHzGHz

Main Main benefitbenefit: : PlanckPlanck extragalacticextragalactic
foregroundsforegrounds

•• The The foregroundforeground sourcessources mustmust bebe removedremoved
fromfrom the CMB the CMB mapsmaps

•• Metsähovi Metsähovi givesgives a a previewpreview of of whatwhat PlanckPlanck is is 
expectedexpected to to seesee
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37 37 GHzGHz BL BL LacLac data data publicationpublication

FirstFirst data data publicationpublication of the of the extendedextended BL BL 
LacLac sourcesource listlist ((NieppolaNieppola et al. 2006, et al. 2006, submittedsubmitted))

MoreMore thanthan 3000 3000 datapointsdatapoints @ 37 @ 37 GHzGHz

AllAll 398 398 observedobserved at at leastleast onceonce, 34% , 34% 
detecteddetected at S/N > 4at S/N > 4
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37 37 GHzGHz BL BL LacLac data data publicationpublication

DetectionDetection ratesrates byby classclass::
•• 77% of 77% of LBLsLBLs detecteddetected, 37% of , 37% of IBLsIBLs and and 

15% of 15% of HBLsHBLs
MostMost observedobserved sourcessources: BL : BL LacLac, OJ 287, , OJ 287, 
MrkMrk 421, AO 0235+164, S5 0716+714421, AO 0235+164, S5 0716+714
StillStill, 96% of the , 96% of the samplesample havehave beenbeen
observedobserved < 10 < 10 timestimes
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37 37 GHzGHz BL BL LacLac data data publicationpublication

ObservingObserving intervalsintervals varyvary
•• For For objectsobjects withwith > 5 > 5 observationsobservations the the meanmean

intervalinterval is 124 is 124 daysdays

The The meanmean fractionalfractional variabilityvariability indexindex of of 
the the samplesample ΔΔS=0.31S=0.31

•• AlmostAlmost halfhalf of the of the samplesample increasedincreased theirtheir
fluxflux levellevel to to twicetwice theirtheir SSminmin
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37 37 GHzGHz BL BL LacLac data data publicationpublication

No No dependencedependence betweenbetween ννpeakpeak and fractional and fractional 
variability can be establishedvariability can be established
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37 37 GHzGHz BL BL LacLac data data publicationpublication

UnprecedentedUnprecedented data set for data set for BLOsBLOs at at highhigh
frequenciesfrequencies

•• The main The main resultresult: : HBLsHBLs & & IBLsIBLs cannotcannot bebe overlookedoverlooked
whenwhen estimatingestimating the the foregroundforeground contaminationcontamination

•• The The ratioratio of of detectionsdetections vs. vs. nonnon--detectionsdetections is is ~ 20% ~ 20% 
→→ fair chance of afair chance of a random detectionrandom detection
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FutureFuture

AnalysisAnalysis of the of the longlong--termterm radio radio variabilityvariability of BL of BL 
LacsLacs ((continuationcontinuation of of HovattaHovatta et al., in et al., in preparationpreparation))

•• Limited Limited samplesample, , onlyonly Metsähovi Metsähovi monitoringmonitoring sourcessources
•• Time Time scalesscales and and flareflare analysisanalysis

SEDsSEDs
•• DependenceDependence of of ννpeakpeak and other propertiesand other properties

Doppler factorsDoppler factors
viewing angles, etc.viewing angles, etc.


