The Sudbury Neutrino Observatory

Information en français 

The Sudbury Neutrino Observatory (SNO) is taking data that has provided revolutionary insight into the properties of neutrinos and the core of the sun. The detector, shown in the artist's conception below, was built 6800 feet under ground, in INCO's Creighton mine near Sudbury, Ontario. SNO is a heavy-water Cherenkov detector that is designed to detect neutrinos produced by fusion reactions in the sun. It uses 1000 tonnes of heavy water, on loan from Atomic Energy of Canada Limited (AECL), contained in a 12 meter diameter acrylic vessel. Neutrinos react with the heavy water (D2O) to produce flashes of light called Cherenkov radiation. This light is then detected by an array of 9600 photomultiplier tubes mounted on a geodesic support structure surrounding the heavy water vessel. The detector is immersed in light (normal) water within a 30 meter barrel-shaped cavity (the size of a 10 story building!) excavated from Norite rock. Located in the deepest part of the mine, the overburden of rock shields the detector from cosmic rays. The detector laboratory is extremely clean to reduce background signals from radioactive elements present in the mine dust which would otherwise hide the very weak signal from neutrinos. 


In Memoriam: Andre Hamer 1968-2003
Recent News

· The 2003 Herzberg Gold Medal for Science and Engineering, Canada's top science prize, is awarded to Art McDonald (Nov. 24, 2003) 

· SNO Releases Salt Results (Sept. 7, 2003) 

· The Canadian Association of Physicists Medal for Lifetime Achievement in Physics is awarded to Art McDonald "...for his contributions to nuclear astrophysics and fundamental symmetries in nature, including his leadership in the Sudbury Neutrino Observatory..." (Apr 2003) 

SNO Web Pages on This Site

· Salt Phase Results (September 7, 2003) 

· Neutral Current and Day/Night Results (April 20, 2002) 

· First Scientific Results from SNO (June 18, 2001) 

· About Neutrinos and the Solar Neutrino Problem 

· Description of SNO Detector 

· SNO Image Catalog 

· Computer-Generated Images of SNO Events 

· The SNO Collaboration 

· Participating Institutions 

· SNO Contact People 

· Publications 

· SNO Conference Talks (2003 and earlier) 

· SNO at the Neutrino 2000 Conference 

· Publicity: TV, Newspapers... 

· Employment in SNO 

· Links to Particle Physics Sites 

· Other Links of Interest 

· Internal SNO Documents (Access Restricted) 

SNO Web Sites at Participating Institutions

· Queen's University 

· Lawrence Berkeley National Laboratory 

· University of Pennsylvania 

· University of Washington 

· Oxford University 

· Los Alamos National Laboratory 

· University of British Columbia 

· Carleton University 

· University of Guelph 

· Laurentian University 

· Brookhaven National Laboratory 

· University of Texas at Austin 

Present Status

· February 12, 2004: The NCD's are all installed and we begin the third phase of detector operation. 

· December 3, 2003: The first NCD is now in place. Only 39 more to go... 

· November 21, 2003: The ROV used to position the NCD detectors has just been deployed into the heavy water. 

· September 2003: Salt is removed from the heavy water 

· September 7, 2003: SNO releases Salt Phase Results. 

· July 2003: Analysis of salt data proceeding with push to publish results as soon as possible. Summer mine shutdown now in effect, but we continue data taking by controlling the detector remotely from the surface. NCD deployment now scheduled for the fall. 

· May 2003: NCD pre-deployment welding has just been completed. NCD deployment is scheduled for August. 

· January 2003: Plans are underway for the deployment of the NCDs (neutral current detectors) which will mark the start of the 3rd phase of detector operation, to begin sometime this summer. 

· June 20, 2002: The International Facility for Underground Science receives funding 

· April 20, 2002: New scientific results released. 

· March 2002: More damage to fibres in the shaft (on the 24th), but we're getting very good at fixing them and this time we have communications restored in just 3 days. 

· January 13, 2002: Fibres repaired and back to normal neutrino running after being without fibre link to underground since Jan 6. 

· September 10-15, 2001: Full optical calibration using the nitrogen/dye laser. 

· August 2001: Damage to fibre-optic cables results in some loss of detector live time, but otherwise a good month of neutrino data acquisition. 

· July 2001: Continue acquiring neutrino data after completing a round of calibrations to characterize the new salt-enhanced detector. 

· June 2001: SNO releases its First Scientific Results on Monday, Jun 18 at 12:15 EDT. 

· May 2001: Salt has been added to the heavy water to enhance the neutral current efficiency. This marks the beginning of the second phase of detector operation. 

· June 2000: SNO presentations at Neutrino 2000 give the current detector status. 

· November 1999: Detector parameters frozen. Start of production data taking. 

(See the SNO Milestones for a history of past milestones achieved.) 
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For general information email: snoinfo@neutrino.phys.laurentian.ca 
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