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VERITAS 
•  Situated at 1250m altitude at the Whipple Observatory in Arizona 
•  Fully funded by NSF, DoE and Smithsonian through 2016 

3.5° 12m 

•  111m2 tessellated mirrors 
•  Recoated every ~2 years 

•  499 PMTs, Upgraded in 2012  

 

 
•  500 MSPS sampling FADCs 
•  3-level trigger 



VERITAS Performance 

•  Sensitive to 1% Crab in ~25 hours	


•  Angular resolution ~0.1° (68% containment)	


•  Energy resolution ~15-20% above 300GeV	





HESS J0632+057 

Galactic Sources 

•  Pulsars and their Nebulae:	


•  Pulsed gamma-rays can be 
produced in the magnetosphere 
(now up to 280 GeV!)	


•  Unpulsed gamma-rays produced 
where the wind collides with the 
surrounding nebula	



Unidentified Sources 	



Gamma-ray Binaries	

Supernova Remnants	



Tycho 



Extra-Galactic Source Classes 

•  Starburst Galaxies 	


•  Increased star formation leads 
to high cosmic ray density	



•  Radio Galaxies 	


•  Close, with 
misaligned jets	



•  Blazars	


•  Active Galaxies, with 
jets orientated towards 
our line of sight	





Astroparticle Physics, Cosmology & Multimessenger 

Typical range 

VERITAS: Segue I	



•  Dark matter searches	


•  Lorentz Invariance Violation	


•  Primordial Black Holes	


•  Extragalactic Background Light	


•  Intergalactic Magnetic Fields	


•  Direct Cherenkov emission	


•  Electron-positron measurements	


•  Neutrino/ UHECR/ Gravitational 
Wave Correlations	



IceCube	
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What can we do? 



What about the Moon? 

•  Whipple never observed under moonlight	


•  VERITAS now only stops for ~3 days per 

month (~50% moonlight observations)!	


•  Standard observations up to ~ 35% moon	


•  Reduced HV for 35% - 65% moon	


•  UV-pass filters for >65% moon	


•  Even full moon observations are possible!	





Collaborating with VERITAS 

•  Write a proposal with a full VERITAS member (“one-off” collaboration) 
•  Apply to the Fermi-VERITAS program 
•  Apply to become a VERITAS Associate (full access to VERITAS data and web 
pages, sign all papers which you contribute to directly) 
•  Become involved in large multi-wavelength campaigns (e.g. M87, Markarians) 
•  Talk to us! 

MAGIC 



VERITAS-Fermi Collaborative Program 

•  Up to 15% (120 hours) of  VERITAS observing time is 
available	



•  Maximum allocations per RA band	


•  Science is reviewed by the Fermi GI panels (not 

VERITAS)	


•  Funding!	





VERITAS-LAT MoU 



VERITAS-HAWC MoU 

The MoU’s do not relate to any specific science goals or targets (e.g., they do not 
refer only to flaring sources)	


	


They provide a framework which allows us to talk to each other.	


	


Essentially – if either partner provides privileged (unpublished) notification of 
anything, the information will be held in confidence, results will be shared and a 
publication/ announcement strategy agreeable to both partners will be developed.	





Practical programs 

•  MAGIC/HESS/VERITAS/HAWC agreement on known TeV blazars 
•  The alert criteria are:  

•  3 Crab units in the case of Mrk 421 and Mrk 501  
•  4 sigma per night for M87 & IC 310 (corresponding to a flux of 

roughly 7% Crab units)  
•  0.5 Crab units in the case of all other known (in VHE gamma-ray 

band) extragalactic objects…  

MAGIC 



Some other examples MAGIC 

•  RGB  J0710+591 (HBL, z=0.125) 
•  VERITAS detected – alerted the 
LAT team 

•  PKS 1424+240 (IBL/HBL, most distant 
TeV source!) 
•  First LAT-motivated VERITAS 
detection (identified in BSL) 

•  RBS 0413 (HBL, z=0.19) 
•  VERITAS and LAT detected 

  – joint ATEL 

•  VER J0521+21 (RGB J0521.8+2112) 
•  Identified as a hotspot in >30GeV map 

HAWC 
Whipple 
Observing 
strategy! 

•  My favorite 
•  RGB J0152+017 
•  VERITAS noticed it on the Swift schedule and 

observed. 
•  A hint, but didn’t quite cross the detection 

threshold 
•  Informed HESS that they might like to announce it 

soon! 



Summary 
•  VERITAS provides a very rapid, very sensitive response to alerts	


•  Our angular and spectral resolution are good, which is critical to identify sources, to resolve 
confused regions, and to study structure in extended sources	


•   There are many ways to collaborate with us!	


•  The TeV/ GeV community is generally more open to rapid collaboration than in the past	




