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In the beginning…..
• 1948 P.M.S. Blackett (Nobel Laureate) points 

out that 1/10,000 of night-sky light should come 
from cosmic rays   

• Previously Cherenkov light only detected in 
solids and liquids

• 1953 Galbraith and Jelley (A.E.R.E, Harwell) 
postulate that Cherenkov light  might be 
detectable as light pulse from air shower



Simple Optical Detector at
Harwell, U.K. 1951

Experiment in a garbage can, Galbraith and Jelley, 1953



USE OF ATMOSPHERIC
CHERENKOV TECHNIQUE
TO DETECT SMALL AIR
SHOWERS

Simple Technique,
Simple Detectors,
Small Budgets

Perhaps the technique
could be used to do 
gamma-ray astronomy?



Gamma-ray Astronomy: Motivation

Also proposed at 
higher energies
independently by
Giuseppe Cocconi,
1959

Seminal paper by
Phillip Morrison,
1958 



Cherenkov Technique  used for 
Gamma Ray Astronomy

Crimea Experiment 1960-1965
(supernova remnants, radio galaxies)



First Generation Atmospheric
Cherenkov Telescope

Glencullen, Ireland  ~1962-66

University College, Dublin 
group led by Neil Porter
(in collaboration with 
J.V.Jelley)

WWII Surplus: Gunmount, 
searchlight mirrors 

(quasars (AGN), variable stars)



First Smithsonian venture into VHE gamma-ray used 
Solar Furnace at Natick, MA ~ 1965-6.

Gamma-ray Astronomy Group led by Giovanni Fazio

Davis-Cotton designHeliostat



First Gamma-ray Experiment
at Whipple Observatory, 1967-8



Whipple Observatory, 1967-8
(wide spot on the road)

Site of present 
Whipple Observatory 
Basecamp (and 
VERITAS)



Some familiar sources!



Whipple 10 m Telescope, completed in 1968 
First purpose-built gamma-ray telescope and             
still going strong!

Only weak discrimination 
against background

No Credible Sources were
detected 

Smithsonian gamma-ray
effort closed down 1978



Cherenkov Shower Imaging using Image Intensifiers (1960-65)
and Stereo Detectors (1972-76)

Image Intensifier Pictures of Cherenkov light
Image from Cosmic Ray Air Shower.
On short time-scale images are brighter than 
bright star (Vega).
Work by David Hill (M.I.T.) and Neil Porter
(U.C.D.) in 1960

Josh Grindlay demonstrates value of
stereo imaging with two-pixel system 
(Double Beam Technique) at Mt. 
Hopkins and Narrabri (1972-76)



Atmospheric Cherenkov Imaging Technique, c. 
1977

Convert 10 m optical  reflector into 
large fast camera of 10 m 
aperture 

Finite number of pixels   
(37 -->  370)
Short exposures (30 nsec)



A Source at last!



The Crab Nebula as Very High 
Energy Gamma Ray Source

Whipple Observatory
1986…success at last!

Supernova 1054 A.D.



An array of ACIT’s was first 
proposed in 1984 (prior to the 
detection of the Crab Nebula).

(NASA Workshop, Space Lab. Science, Baton 
Rouge, 1984)

This is the configuration that was 
later adopted for VERITAS.



VERITAS Concept: 1996 
2003

VERITAS Philosophy
• Better Flux Sensitivity
• Array of  “12 m” telescopes
• Imaging Cameras
• Improved Optics
• Improved Camera
• High Data Rate
• Flexible Operation
• Sub-arrays
• Reliable Operation
• New Technology where 

proven.



Brief History of GeV-TeV ground-based 
Gamma-ray Astronomy

• First Generation Systems 1960 – 1985
• Weak or no discrimination
• Crimea, Dublin, Whipple, Narrabri, ………..

• Second Generation Systems 1985 – 2003
• Atmospheric Cherenkov Imaging Telescopes 

• Whipple, Crimea, CAT, HEGRA, Durham,  
CANGAROO

……

• Third Generation Systems 2003 – 2010
• Arrays of Large ACITs
• MAGIC-2, HESS-5, CANGAROO-III, VERITAS-4

• Fourth Generation Systems 2010 -
• TBD

TeV
Sources

Zero

~ 10

> 100

1000?



operating

Decadal Review 2000-2010



We have come a long way!
1967 - 2007
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