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astro-ph/0207528 , astro-ph/1202.0846!

History of VHE Detections!
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HEGRA!

Milagro!



http://fermi.gsfc.nasa.gov/ssc/!

Bright GeV Emission in the Cygnus Region!
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Fermi All-Sky observations above 1 GeV!



astro-ph/1305.6508, astro-ph/1404.1841, astro-ph/1401.2828 !

VER J2019+407!
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VERITAS results in the region!

CTB87 (VER J2016 +371)!
& VERJ2019+368!

TeV2032!



The VERITAS Array!

!  Energy range: 85 GeV to >30 TeV!
!  Energy resolution: 15 to 25%!
!  1% Crab in ~25 hr!
!  Angular Resolution: R68<0.1° at 1 TeV!

!  Pointing Accuracy: < 50 arcsec!
!  Operations began: 2007!
!  Located at FLWO in Southern AZ, 

USA!
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!  944 quality selected data runs!

!  297 hours!

! Average elevation: 69.8!

! Taken 2007 – 2012 !

! Base survey – average 6-7 hours of exposure over 
region!

VERITAS Cygnus Region Dataset!

5!



6!



D. W. Scott, On Optimal and Data Based Histograms, Biometrika, Vol. 66, No. 3 (Dec., 1979), pp. 605-610!

Determining Ideal Bin Size!

! Many Galactic sources 
are extended!

! Optimal bin is 
proportional to 
Gaussian size and 
inversely proportional 
to the cube root of flux!

!  Found to be ~0.1°!
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Trials Factor Monte Carlo!
1.  Generate acceptance 

corrected baseline map!

2.  Simulate random photons 
according to the baseline!

3.  Run ring background 
analysis!

4.  Re-bin, save values of 
highest significance bin, 
and reference bin!

2.!

4.!
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Current status of VERITAS analysis!

!  Sky map and significance distribution in VERITAS 
paper (end of 2015)!

! Wanted to fully understand systematics!

!  Crab point source (hard and moderate cuts) and MGRO J1908 
(outside of region) extended (hard and moderate cuts) are 
consistent over two analysis packages, over many seasons of 
observing!
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Fermi Analysis Data!

! Pass 7 (v9r33p0)!

! Nearly 6 years (Aug 4, 2008 – June 10, 2014)!

!  1-300 GeV!

!  xml input for fit generated using 3FGL!

10!



Fermi Counts Map of the Region (1-300 GeV)!
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TS and Flux from fit, !
rough extrapolation from !

fit values!
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!  Potentially extragalactic!
!  Associated with pulsars!
!  Other TeV associations!
!  The remaining 14 are !

!unidentified!



Conclusions!

! The VERITAS Cygnus region data is being reanalyzed 
at greater sensitivity!

! A Fermi analysis will allow for cross-correlation studies 
in this active region of the Galaxy!

!  In the future HAWC results may complement the 
VERITAS view of this complex region of emission!
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https://heasarc.gsfc.nasa.gov/docs/cgro/egret/!

GeV detections in the Cygnus Region!
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! Emission in:!

! Radio!

! Microwave!

!  Infrared!

! X-rays!
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Multiwavelength Perspective!

408 MHz, Haslam, et al.; Plank ; IRAS; ROSAT  (fromhttp://www.chromoscope.net/)  !


