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Introduction

Current neutrino experiments are approaching a
sensitivity that allows to detect Active Galactic Nuclel
(AGN) in their high-state. However, the expected
signals might be too weak to result in a significant
detection. One possibility to increase the detection
chance is to focus the searches during states of high
electromagnetic activity, especially in the very high
energy (VHE) gamma-ray regime. In this context a
good knowledge of the phenomenology of gamma-ray
flux variability of the known VHE AGN is crucial.

Experiments shown:

Pioneering imaging Cherenkov telescopes (used in this work)

Available Data, Information extraction

Mrk421, 1IES1959+650, Mrk501, PKS2155-304, ...

Not electronically available data was extracted from publications using g3dat a

Unknown observation durations are conservatively set to 1 hour

E E, G 1
energy normalization for power law + exponential cutoff: mat hemat | ca
Flux conversion to Crabs (>1TeV) using corresponding observed spectra

energy normalization for pure power law: E E,

Errors are statistical. Systematic errors: Q(20%) for fluxes, <0.2 for indices

All collected data is available at
http://ww*- zeut hen. desy. de/ nul ti - nessenger/ GamrmaRayDat a/
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Apart from a variety of studies using simultanuous
data in different electromagnetic wavelength bands
(multi-wavelength), efforts are also going on in
current neutrino-experiments to combine neutrino
observations with electromagnetic data (multi-
messenger, see, e.g. [1,2]).

In this work, steps towards a collection of available
VHE data on AGN, a general approach for lightcurve
combination, and an estimation of average high
state rates are presented in view of future and
ongoing multi-messenger studies with neutrino
experiments (IceCube, ANTARES,...).

Data sources used in this work:
[1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]

Mrk 421 longterm VHE lightcurve |:|g 1: TeV Cross-Normalized fluxes
HEGRA CTS vs. modified Julian date (MJD) for
HEGRA CT1 Mrk421 from HEGRA, Whipple and
Whipple/VERITAS CAT. Even without taking into
CAT account systematic errors and

Intring ¢ short-term variations of the
source, the cross-normalized fluxes
agree remarkably well.

This lightcurve is a zoom of a part of
the '98 data of Fig. 2.
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Fig. 5. Long-term lightcurve of 1ES1959+650

Statistical estimate of the observed average high-state rate

Caveats: External & self triggering: possible bias towards high flux states (Fig. 4).
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Fig. 6. Flux levels of 1IES1959+ 650 (upper limits excluded). A
MJD [days] significant bias towards high flux states is not visible here.
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I' e ~- Tab. 2: Number of days (MJDs) in the time span given by the lightcurvesin Fig. 2
Lot

and Fig. 5,, total observation time, high, low and unknown-state times and average
relative high-state rate for Mrk421 and 1ES1959+ 650.

Fig8: R, of
1ES1959+ 650
for different
thresholds.
Errors.

Poisson x 3
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Conclusion & Outlook

A large amount of VHE gamma-ray data was collected, archived and
converted to a common lightcurve format. An analysis of the data
shows that it is possible to calculate an average observed high-state
(HS) rate with a reasonable error. The method used to estimate this
error will be refined in order to calculate robust confidence intervals for
the HS rate, under the assumption of a purely stochastic behaviour of
the flux levels of AGN. Note that an upper limit derived from the
considered data set might be overestimated due to the
abovementioned bias to high fluxes. For more precise estimations of
confidence intervals long total exposure times from random
obseravtions are desirable. In the future more data from VHE
experiments will be available and with the launch of GLAST at the end
of 2007, high energy gamma-ray data will be available with a very
good time coverage.

Acknowledgements

In order to collect the data used in this work, many publications were used but also the authors
were contacted directly. We whish to thank all those who have helped us with providing data
and further information.

References

[1] E. Bernardini 2005, in "Towards a Network of Atmospheric Cherenkov Detectors VII', Palaiseau [2] E. Resconi, This conference [3] M.S. Schubnell et al.,
Astrophysical Journal .460, 644 [4] A.D. Kerrick et al., Astrophysical Journal Letters,, 438, no. 2, L59 [5] J.H. Buckley et al., Astrophysical Journal Letters,
472, 9-1L12, 1996 November 20 [6] L. Maraschi et al., The Astrophysical Journal Letters, 625, 81[7] F.A. Aharonian et al. 2003, A&A, 410, 813 [8] M. Aller
et al. 2006, The Astrophysical Journal, 641, 740 [9] M. Blazejowski et al. 2005, The Astrophysical Journal Letters, 630, 30 [10] F.A. Aharonian et al. 2002,
A&A, 393, 89 [11] Piron et al. 2001, A&A 374, 895 [12] F.A. Aharonian et al. 2003, Astronomy and Astrophysics Letters 406, 9 [13] J. Holder et al. 2003,
The Astrophysical Journal Letters, 583, 9 [14] http://veritas.sao.arizona.edu/VERITAS whipple.html#lightcurves [15] N. Tonello, PhD thesis, MPPMU,
Muenchen [16] M. Kestel, PhD thesis, MPPMU, Muenchen [17] B. Khelifi, PhD thesis,




