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Objective
• Achieve maximum two particle resolution
• Must understand all sources of field distortions

– Variation in drift velocity caused by gas mixture,
temperature, pressure and electric field changes

Space charge buildup
– Radial inhomogenities of E and B fields
– Misalignment of E and B fields

• Problematic for:
– High multiplicity expts
– Beam ionization
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Application
• Use narrow UV laser beam to simulate straight

charged particle tracks in chamber
– Indep of multiple scattering
– Indep of magnetic field
– Distribute tracks throughout chamber

• Criteria
– Laser beams should fill the TPC volume uniformly
– Electron density must be higher than track ionization
– Position accuracy and stability better than 200µm

azimuth, 700µm axial
– Clock synchronization better than 5ns
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Implementation
• UV laser excites two photon

ionization in organic
contaminants

• Use frequency quadrupled
Nd:YAG laser
– Beam diameter = 30mm
– Wavelength = 266nm
– Energy density 1-20µJ/mm2

– Pulse length 3ns
• Optical splitting with steering

mirrors provides ~500 beams
distributed throughout the
volume

• Mirror = glass rod w/ 45º cut,
polished & coated w/ dielectric

• Predefined event fraction
dedicated to laser calibration
events
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Degree of Variation
• P10 gas at 1atm
• Variation due to:

– Barometric
pressure

– Cathode voltage
– Temperature
– Clock freq
– Methane

concentration
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Design


