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Abstract: During the conference we plan to report on the observations of two flat spectrum unidentified
EGRET sources (3EG J2021+3716 / 3EG J2016+3657), which havebeen observed by the MAGIC tele-
scope in the direction of the Cygnus region. Recently, also the Milagro experiment has reported aγ-ray
source above 12 TeV in the Cygnus region, MGRO J2019+37, which is spatially coincident with these
EGRET sources. Since this region of the Cygnus spiral arm is full of interesting objects, such as pulsar
wind nebulae, open clusters, binary systems, massive starsand supernova remnants, we also discuss the
likely nature of this/theseγ-ray sources in the context of the MAGIC (and other) observations.

Introduction

Recent detections of diffuse TeVγ-rays in the
Cygnus region by Milagro [1, 2] and Tibet [3],
without any compelling counterparts at other
wavelengths, have made this region (65◦ < l <
90◦, less than 2 kpc away) very interesting for the
very high energy (VHE)γ-ray astronomy. The ag-
glomeration of many SNRs, Wolf-Rayet stars and
OB associations shows that this region is very ac-
tive and star birth and death are repeated there.
WR stars have a dense matter flow and blast waves
of supernovae sweep a dense interstellar medium.
Compression of matter leads to the creation of OB
associations. OB stars become WR stars and re-
sult in supernovae at the end of their lives. In
addition, this region is so close (∼5 times closer
than the Galactic Center) that sources in this re-
gion look∼25 times brighter than those which are
at the Galactic Center, if the intrinsic emissions
are the same level. Less obstacles in the line of
sight and better spatial resolution also help for de-
tailed analysis of the regions, which would lead
to an understanding of the origin of cosmic-rays
and the mechanism of their propagation. Although
MAGIC is not sensitive for widely (> 1◦) extended
sources, it is probable that there are several point-

like or narrowly (< 0.5◦) extended sources which
can be detected above the diffuse emission.

The Cygnus region inγ-rays

There are 8 unidentified EGRET sources in
the Cygnus region [4]. One of them is 3EG
J2021+3716, which is positionally coincident with
MGRO J2019+37. 3EG J2021+3716 has a flat
spectrum with index−1.86. TeV upper limits have
been put by the HEGRA (∼ 38% Crab above 0.6
TeV, [5]) and the Whipple (∼ 2× 10−11cm−2s−1

above 0.35 TeV, [6]) collaborations. The Whip-
ple upper limit indicates that the spectra of these
sources should decline at∼ 100 GeV energies. Mi-
lagro detected 2 sources and diffuseγ-ray emis-
sion from a region (−3◦ < b < 3◦, 65◦ <
l < 85◦) above 12 TeV. The brightest source in
this region is MGRO J2019+37, spatially coinci-
dent with 3EG J2021+3716. The flux above 12
TeV is E2dN/(dEdAdt) = 3.5 × 10−12 [TeV
cm−2 s−1]. Although Milagro couldn’t measure
the spectral indexγ, in the case ofγ = −2.0, the
integral flux above 100 GeV would be3.5×10−11

[cm−2 s−1], 6.3% Crab. In the case ofγ = −2.2
or−2.6, the integral flux above 100 GeV would be
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14% Crab or 70% Crab, respectively (See also Fig-
ure 2). However, it should be noted that the flux
reported by Milagro is integrated over a 3◦

× 3◦

region which has diffuse emission. The flux of
the diffuse component above 12 TeV in the region
−3◦ < b < 3◦, 65◦ < l < 85◦ is 2.9 × 10−12

[cm−2 s−1 sr−1]. Although the widely averaged
diffuse flux reported by Milagro is∼1 mCrab (0.1◦

window, above 100 GeV assumingγ = −2.6),
one can see several regions on the map which have
more than a third of the MGRO 2019+37 flux,
which could be the targets of MAGIC. It should
also be noted that since the angular resolution of
Milagro is 0.35◦ at best, an agglomeration of point
sources might be seen as a diffuse emission. The
Tibet Air shower array detected a significant ex-
cess from the Cygnus region above 4 TeV [3]. It is
interesting that by changing the integration radius
from 5◦ to 0.9◦, the diffuse emission fades away
(because of statistics) and point-like sources can
be seen (4 ∼ 5σ), meaning that diffuse emission
is not uniform but that small scale structures are
there, which is in favor of MAGIC observations.

The power of MAGIC Observations

The position of 3EG J2021+3716 / MGRO
J2019+37 was observed for 15 h during 2006. Fig-
ure 1 shows the integral flux of 3EG J2021+3716,
MGRO J2019+37 and the Crab Nebula in com-
parison to the sensitivity of the MAGIC telescope.
Provided that the EGRET sources and the Mi-
lagro source have the same nature, the MAGIC
telescope should detect this source in the energy
range between100 − 103 GeV. A non-detection
significantly constrains the spectra of the EGRET
sources, arguing for the existence of sharp cut-
offs between 10-100 GeV. The WR stars, ob-
served inside this cluster (WR141, WR142 etc, dis-
tance∼ 1 kpc), were suggested as possible coun-
terparts of the EGRET sources [7]. In fact,γ-
ray spectra with such cut-offs are also character-
istic for γ-ray pulsars (e.g. the Vela type pul-
sar J2021+3651). In this case the TeV emis-
sion reported by the Milagro experiment, might
come from pulsar wind nebulae (e.g. PWN
G75.2+0.1) [8] or supernova remnants [9]. An-
other possible explanation can be related to the
presence of the nearby open cluster, Berk 87, in-

side the error box of the EGRET source [10, 11,
12]. In this case, it is argued that the GeV emis-
sion is due to the IC and bremsstrahlung radia-
tion from electrons and the∼ 10 TeV emission is
due to the decay ofπo produced in hadronic colli-
sions [12]. Both, electrons and hadrons can be ac-
celerated in the turbulent medium of the open clus-
ter. The observations with the MAGIC telescope
should give at worst upper limits significantly be-
low the present upper limits by the HEGRA and
Whipple collaborations. They clearly help to re-
solve the problem of theγ-ray emission from the
compact sources in this region.
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Figure 1: Integral flux of 3EG J2021+3716 /
MGRO J2019+37 and MAGIC sensitivity for a
point-like source (∼ 2% Crab above 200 GeV),
calculated based on the results of [13]. The spec-
trum of the Crab Nebula is also shown for refer-
ence.
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