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VERITAS

The VERITAS Observatory

Array of four imaging atmospheric Cherenkov telescopes [1]
e | ocation: Fred Lawrence Whipple Observatory in southern Arizona
(30°40’N 110°57°, 1.3 km a.s.|)
e Scientific aim: study astrophysical sources of gamma-ray emission
e Energy range of about 85 GeV up to 30 TeV
e [ield of view of 3.5°

I*’

Motivation - The Cygnus Region in a Nutshell The Cygnus region is a star-forming region of our Galaxy seen in the northern sky,

At a distance of 1.7 Kpc with a large number of known GeV-TeV y-ray emitters. The total stellar mass is as
S high as >10° Me. The emitted y-rays from the Cygnus region provide insights into
the mechanisms responsible for the acceleration and propagation of cosmic rays
in our Galaxy. The best studied OB association within the Cygnus region to date,
OB2, contains more than 2600 stars and is a great tool to study the interplay
between star formation and cosmic rays which could then be accelerated by
supernova remnants.

»t R - < 54 ) 5 e Objects found in the Cygnus region: pulsar wind nebulae (PWNe), supernova
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= \Vhat are the origins of the extensive TeV emissions in this region”?
= \What are the mechanisms responsible for the acceleration and
propagation of cosmic rays”?

= Are the acceleration of cosmic rays and emission of y-rays associated with

The gamma-ray sky as seen at energies above 1 GeV in Galactic coordinates. massive star-forming regions?
Image credit: NASA/DOE/Fermi LAT Collaboration.

Elevation angles of observations: between 50° and 85° post-trial-significance of 7.50

Survey of the Cygnus Region TeV Sources in the Cygnus Region
e 2007-2009: VERITAS survey of the Cygnus region The previous analysis led to the detection of two new sources and greatly improved
= Area: about 15°x5° from 67° to 82° Galactic longitude and from -1° the information of already known sources [2,3,4]. The TeV y-ray emission of these
to 4° Galactic latitude sources has various physical origins.
o 2008-2012: follow-up observations of about 150 hours : T w0 %
e |n total: 300 hours (Figure 1) of quality-selected live time * " ,,° thopusar .| ;;’i‘ e Clear signal around region of SNR G78.2+2.1:
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Figure 1: The exposure map of the VERITAS observations from 2007 to MGRO V1B e MGRO J2019+37: brightest source within the
2012. o VER J2Rg Cygnus-X region first seen by MILAGRO

e Better angular resolution of VERITAS — sharper
view — two separate sources

¢ Point-like source VER J2016+371: consistent with
the radio SNR CTB 87

e Extended emission of VER J2019+368: main
contributor of this source seems to be the pulsar
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Conclusion and Outlook
The Cygnus region has been identified to be active in very-high-energy

y-rays with four sources detected by VERITAS. It is furthermore a o850
region for active inquiry at GeV-TeV energies with a large number of
unidentified sources. Ongoing analysis efforts excluding already known
sources and using an improved algorithm of gamma/hadron
separation are being made, and can help untangle the origins of y-ray
emission in this region. Deep observations of this region with HAWGC,
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