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Abstract: The high luminosity blazar 3C279 has been discovered by the EGRET instrument on board
the CGRO. Later, intensive simultaneous monitoring of this object was done in low energy gamma-rays,
X-rays and optical to probe crucial questions regarding the emission mechanims and structure of jets.
However, no ground based VHE gamma ray experiment has been able to detect a signal from it due to its
high redshift and the high energy threshold of these experiments. MAGIC is currently the only running
Cherenkov experiment which has a high sensitivity at low energy thresholds (∼ 100 GeV). Observation
of 3C279 was carried out by MAGIC in the first 2 years of its scientific operation. We present the results
of this observation and discuss the implications of our results in the light of various models.

Introduction

Active Galactic Nuclei (AGNs) are one of the most
energetic and complex sources in the Universe.
According to the Standard Model they are super-
massive black holes accreting material from a sur-
rounding disk, and expelling ultrarelativistic parti-
cles through two narrow jets perpendicular to the
disk plane [1].
AGNs with the jet axis aligned closed to the line of
sight of the observer are called blazars. It is com-
monly accepted that the observed spectrum from
blazars is almost totally dominated by the emission
from the jet. This emission is constituted by two
distinct non–thermal components, producing two
peaks in the spectrum. The low energy component
is unanimously attributed to synchrotron radiation
emitted by relativistic electrons. The nature of the
high energy component in the spectra of blazars is
still under debate. Furthermore, the observations
of Very High Energy (VHE) gamma-rays from
these objects are limited by the interaction with the
Extragalactic Background Light (EBL), that causes
a cut–off in the energy spectrum of blazars, whose
position depends on the source distance. The Spec-
tral Energy Distribution (SED) of this background

at redshift z=0 was observed by various satellite
experiments. Most of the determinations are upper
or lower limits, mainly in the IR region where the
radiation from our galaxy is a foreground radiation
difficult to suppress. The EBL SED is composed
by two main components: the stellar component,
that peaks at ∼ 1µm, associated with light emit-
ted by stars and redshifted through the history of
the Universe, and the dust component, that peaks
at 100µm, produced by the re-processing of light
by dust. VHE photons emitted by distant sources
are attenuated along their path by the interaction
with this background. Hence, the EBL cosmologi-
cal evolution, related to many astrophysical param-
eters such as the star formation rate, must be taken
into account in the determination of the real flux
emitted by a distant source. Until now several dif-
ferent models have been proposed [2, 3, 4]. On the
other hand, the observation of the spectrum cut–off
in high redshift blazars (z>0.1) could put serious
constraint on this models.
The AGN 3C279 (Ra=12h56m11.1s, DEC=-
05d47m22s) is a QSO discovered as a gamma-
ray emitter in 1991 by the EGRET instrument, on
board of CGRO, during an extraordinary high ac-
tivity state [5]. Data from radio to gamma wave-
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lengths were collected in 1991, and since then
the source was monitored frequently at almost all
wavelengths. In 1992–1993 the source was found
to be in a very low (quiescent) state at all wave-
lengths [6]. The broadband Spectral Energy Distri-
butions (SEDs) of 3C279 at different epochs were
compiled, revealing its high variability. In spite of
these detailed observations, the SED of the source
is still scarcely understood. In particular, the pro-
posed correlation between the synchrotron peak
state and the second, high energy peak, state [7]
is not always verified.
Moreover, the very high redshift of 3C279
(z=0.538) has prevented VHE gamma observa-
tions of the source, due to the interaction of these
energetic photons with the EBL. According to
T.Kneiske best fit model [2], the spectrum of a
source located at this redshift would have a cut–
off, due to the interaction with the EBL, at energies
below 200 GeV. Because of its low energy thresh-
old (∼ 80 GeV at low zenith angles), MAGIC is
the best suited instrument for observations of the
VHE component of AGN spectra. Unfortunately,
the source 3C279 can be observed by MAGIC at
medium zenith angles (above 30◦), and in these
conditions the telescope threshold is ∼ 150 GeV.
In January 2006, the source exceeded the optical
R–band flux corresponding to R=14.5, and in Jan-
uary 2007 the source reached a very high opti-
cal brightness, R<13. Multiwavelength campaigns
were performed in both these periods (Boettcher,
Larionov), in order to get further informations on
the SED behaviour of 3C279. We report here
about MAGIC observations of 3C279 carried out
in January-April 2006 and January 2007.

Observations and Analysis

MAGIC (Major Atmospheric Gamma-ray Imaging
Cherenkov) is located at the Roque de Los Mucha-
chos Observatory, in the Canary Island of La Palma
(28.75N, 17.89W, 2225 m asl). With its 17 m di-
ameter reflector dish, consisting of 964 diamond-
milled aluminium mirrors, MAGIC is currently the
largest single-dish telescope. The camera is com-
posed by 576 photo-multipliers whose trigger re-
gion has a diameter of 2.0◦. The trigger collec-
tion area at low zenith angle is of the order of

105 m2, and increases with increasing zenith an-
gles. The angular resolution of the instrument is
∼ 0.1◦. MAGIC telescope technical informations
and performances are described in [8, 9].
The MAGIC telescope observed 3C279 between
January and March 2006 triggered by an optical
emission. Optical R-band observations were pro-
vided by the Tuorla Observatory Blazar Monitor-
ing Program, with the 1.03 m telescope at the
Tuorla Observatory, Finland, and the 35 cm KVA
telescope on La Palma, Canary Island.
The observations were performed in ON–OFF
mode, i.e. the ON data were collected while the
telescope was pointing directly the source, while
the OFF data, necessary for the background esti-
mation, were taken on a nerby sky position where
no gamma-rays source is expected. The source was
observed for 14.9 hrs from January to April 2006,
and for 22.9 hrs during January 2007. The mean
zenith angle is ∼35-40◦.
Nearly 5.2 hrs of 2006 data and 2.7 hrs of 2007 data
were rejected from further analysis because of bad
observation conditions and telescope instabilities.
For each selected event, a collection of parameters,
namely the Hillas parameters [10], was then cal-
culated on the basis of the shape, orientation and
camera position of the image generated by each
event. Events were then processed through the
MAGIC standard analysis software [11]. For the
signal to background separation a global parame-
ter, called hadronness, related to the event proba-
bility to be generated by a gamma-ray (our signal)
or by a hadron (our background), was used. The
hadronness of each event was estimated by means
of the Random Forest (RF) method [12, 13], a clas-
sification method that combines the value of sev-
eral Hillas parameters, using simulated γ Monte
Carlo files and real background events. The en-
ergy estimation was also performed through the RF
method leading to an energy resolution of ∼ 25 %
and a threshold of ∼150 GeV. The signal detec-
tion was performed using the classical ALPHA ap-
proach. The parameter ALPHA is the angle be-
tween the shower image major axis and the line
linking the image center of gravity with the cam-
era centre. Since gamma events should be images
pointing toward the camera centre, while hadrons
produce images with a random orientation, for the
excess detection a plot of the ALPHA parameter
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distribution of the ON and normalized OFF data
was performed.
Data were divided into three energy bins, and for
each bin, selected hadronness and ALPHA cuts
were applied in order to reduce the background
and define the signal region. These cuts were opti-
mized on a Crab sample from the same period and
zenith angle. The OFF data, used for the estimation
of the residual background, were normalized with
the ON data using the area between 20–80 degrees
in the ALPHA plot. Since the optical state seems
to be rather variable between 2006 and 2007, data
of different years was treated independently.
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