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Update from presenta:on done on Mee:ng on April 9th 

What’s new: 
 Clarified the issue of Metsahovi data 
 Solved the problem with op%cal (GASP) data 



Normalized Light Curves 

Measured fluxes at VHE were low (big rela%ve errors) 
In general No big flux varia%ons (liRle variability) 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Few instruments were removed 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Quan%fica%on following prescrip%on given 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Vaughan et al. 2003  
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1271 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Nega:ve fluxes produced when there is 
a “lack” of flux fluctua:ons according to 
errors.  
This could happen: 
1 – By chance. Specially if few points  
2 – Errors over‐dimensioned 

All nega%ve values compa%ble with 
zero… thus consistent with hypothesis 1 

Yuri men%oned that typically people overes%mate errors 
(conserva%ve approach) in radio data 



log E[eV]

!4 !2 0 2 4 6 8 10 12

v
a

r
F

!0.2

!0.1

0

0.1

0.2

0.3

Variability Mrk501 (MW 2008)

4/22/09  David Paneque  5 

Quan%fica%on of the Variability  
Quan%fica%on following prescrip%on given in Vaughan et al. 2003  

Journal‐ref: Mon. Not. Roy. Astron. Soc. 345 (2003) 1271 
astro‐ph/0307420 (July 2003) 

SwiT/UVOT 

GASP 

Metsahovi 

SwiT/XRT 

RXTE/PCA 

MAGIC 

VERITAS 

Medicina 

Effelsberg9mm 

Noto 

Fvar increases with energy  

Metsahovi could be the excep@on. 
S@ll … errors are large…. 

This could indicate that flux 
varia%ons are produced by injec%on 
of fresh (high energy) electrons 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I asked Anne Lahtenmaki (analyzer of Metsahovi data) 

The errors are NOT underes:mated. If at all, the errors are overes:mated (as in the 
case of the other radio instruments)  

The fluctua:ons we see in the data are REAL and NOT new (for her… I did not know 
that…. ). Literally she said: 

“It is one of the annoying sources that don't do much anything except "flicker" around 
a bit ‐Mrk 421 is another one of those, but fainter. Many of the fainter (at radio) TeV 
sources seem to be like that, in contrast to the "truly variable" sources in which clear 
flares can be seen.” 
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Fvar increases with energy  

Big difference of GASP (R 
band) with the Swia UVOT 
data points. 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The GASP data is a collec:on of op:cal (R band) data from various instruments.  

In order to reduce systema:cs, we focused ONLY in one instrument (the one with 
larger amount of observa:ons): KVA  (at El Roque, MAGIC site) 

We also no:ced these data has systema:c errors included. We subtract them so 
that only sta:s:cal errors are there. We did not subtract the host galaxy. 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Fvar increases with energy  

Now the R band and Swia 
UVOT frequencies show 
similar variability.   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and 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Conclusions 
Variability quan%fied for all frequencies (instruments) 

Instruments with variable flux 
   Metsahovi  (flickering) 
   GASP (KVA) 
   SwiT/UVOT  
   SwiT/XRT and RXTE/PCA 
   MAGIC and VERITAS 

Flux varia%ons during this campaign are substan%ally lower than in past 
campaigns 

Variability seems to increase with energy; largest flux varia%ons observed 
at the highest energies. This would be consistent with flux varia%ons being 
produced by injec%on of fresh (high energy) electrons. 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Backup slides 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Quan%fica%on of the Variability  

Comparison of variability at gamma‐ray energies with previous campaigns 

Mrk501 observa%ons with MAGIC during 2005 (J. Albert et al., ApJ 669 (2007) 862) 

All nights included  Flare nights excluded 

July 9 

Highest VHE 
ac%vity during 
MAGIC obs. 

June 30 

In 2008 the Fvar 
value at VHE (E>0.3 
TeV) is ~ 0.2 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Comparison with Fvar at X‐rays (Gliozzi et al. 2006, ApJ, 646)


Highest value 

In general, Fvar 
increases with energy  

Highest Fvar value was 
not obtained in 2007, 
when X‐ray (and gamma) 
flux was highest  


