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Abstract

Quantization of electric charge has been probed to a high degree of precision using a

variety of experimental techniques. However, the theoretical underpinning of charge

quantization has yet to be determined, leaving open the possibility that quantization

is not a fundamental law of nature, and that free particles with fractional electric

charge may one day be encountered. This dissertation describes a search for particles

with very small (10−3 e or below) electric charge, carried out at an electron acceler-

ator (SLAC). The particles sought were assumed to be long lived or stable and to

participate primarily in electromagnetic interactions. The search relied upon a large

(1.3-meter) scintillation counter to detect low levels of ionization generated by rela-

tivistic fractionally charged particles produced in the collision of a 29.5-GeV electron

beam with a six radiation length tungsten target. The data reveal no evidence of

fractional charge, and allow for the exclusion of a portion of charge-mass parameter

space spanning roughly 10−7 to 102 MeV/c2 and 10−2 to 10−5 e.
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