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Tuorla Blazar Monitoring Program 
• Started in 2002 in anticipation to 

commisioning of MAGIC-1 → by now more 

than 10 years of monitoring data on several 

known and candidate VHE blazars 

• Original sources from Costamante & 

Ghisellini (2002) 

• New promising sources (e.g. Fermi 

sources) being added increasing the total 

number of regularly monitored objects to 

well over 50 

Monitoring in optical R band 

Using the 
Tuorla 1 m 
(in Finland) 

... and the KVA 
telescopes (on 
Canary islands) 

60 cm for 
polarimetry 

35 cm for 
photometry 

Goals: provide alerts to MAGIC on flaring blazars to trigger VHE observations, study the 
long-term optical variability of the sources & provide simultaneous optical LCs to MAGIC 
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A few words about MAGIC* 

* More information about MAGIC was shown in the presentation by Elina Lindfors yesterday afternoon 

Currently the lowest energy threshold of any IACT 

Highest sensitivity @ low energies of any IACT 

After 
upgrade 
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VHE observations from optical ToOs 

• MAGIC is the perfect instrument for discovering extra-galactic 

VHE emitters 

• so far discovered 19 of the 57 known sources 

• 6 of those during ToO observations triggered by optical high states 

• another 3 were made when the sources were also high in optical 

• Discoveries resulting from optical triggers have required on 

average about ½ of the observation time (~13.3 h vs 22.6 h) 

compared to non-optically triggered discoveries 
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Early success 

• HBL/IBL at z=0.212 

• MAGIC obs betw March-
May 2007 after optical trigger 

• Optical state during 
discovery higher than during 
earlier MAGIC observations 

• HBL at z=0.045 

• Optical outburst in March 
2006 triggering MAGIC 

• 11% Crab Nebula flux, no 
var 

• FSRQ at z=0.536 (most distant VHE source until recently) 

• MAGIC obs betw Jan-Apr 2006 during optical high state 

• Total 10h observed, detection on Feb 23rd 

• Constraints on EBL limits 

• IBL, z=0.31 

• Obs in Nov 2007 and April 
2008 – triggered by optical high 
states 

• Most signal from April, when 
optical flux was higher 

• Discovery of 3C 66A/B triggered by optical high state of the former 

• Discoveries of BL Lac and 3C 279 coincided with high optical states 

S5 0716+714 

3C 279 
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Stereo era 

• Since late 2009 MAGIC has been observing in stereo mode 

• Until now, MAGIC-stereo has discovered 13 new extra-galactic VHE emitters, 
3 of which (B3 2247+381, 1ES 1215+303 and H 1722+119) thanks to optical 
triggers 

• additionally, the discovery of PKS 1222+216 was made when the source was 
also high in the optical 

• On top of that several detections 
of known sources (e.g. 3C 66A, 1ES 
0806+524) have been triggered by 
optical outbursts 
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... 1ES 1215+303 (ON 325) 
• HBL with z=0.130 (0.237 also reported) 

• In the same FoV for MAGIC as known VHE 
emitter 1ES 1218+304 

• Previous obs by Whipple and MAGIC resulted 
in upper limits 

• Optical high state in Jan 2011 → MAGIC obs in 
Jan-Feb → detection of VHE gamma-rays 

• Optical flux clearly higher in 2011 (by ~40%) 
than during previous observations 

2010 -> 2011 
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... 1ES 0806+524 

• HBL at z=0.138 

• Discovered in VHE by VERITAS (2008) 

• No variability detected during discovery 

• Huge optical outburst 
beginning in Oct 2010 

• MAGIC obs between Jan-
March 2011 (total of ~21 h) 

• VHE flare on Feb 24th → 
variability on daily scale 
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... 1ES 1722+119 (the latest discovery)  

• HBL at unknown z 

• Included in the Costamante & Ghiselini (2002) 
list and monitored by Tuorla since 2005 

• Strong variability in the optical 

• Very active in optical in spring 2013 reaching 
historical high flux in May → MAGIC ToO request 

• MAGIC obs on 5 nights starting May 
17th for 11 h → 5 σ (~2% Crab) 

• First MWL results show hint of 
spectral hardening in the Fermi band 

• More detailed analysis ongoing 
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Optical flares and accompanying VHE obs  

• 49 sources with >3 yrs of data with >100 pointings 

• Total of 190 optical flares identified (7 objects show no flaring) 

• Simultaneous MAGIC data exists for about 1/3 optical flares 
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Details on the LC analysis in Reinthal et al. (2012) JoP: CS, 355, 1, 012013 



Optical flares and accompanying VHE obs  

11 



Outlook 

• MAGIC the best suited instrument for extra-galactic VHE 

observations 

• Optical monitoring the key for fast and efficient discoveries → 

enabling to populate the VHE sky for future instruments 

• Papers with thorough analysis of the long-term optical 

monitoring to be published later this year 
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