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Abstract :

Robert Millikan’s historic experiment showed that the charge on the matter comes in discrete units. The standard model (SM)
does not include free fractionally charged particles since the quarks are bound within hadrons. However, extensions of SM
allow for unbound quarks, non-integer-charged bound states of quarks, or new leptons with fractional charge. Often, they are
called lightly ionizing particles (LIPs) as they would lose energy in detectors at a slower rate than known minimum ionizing
particles. So far, they have not been observed experimentally. Direct searches are particularly interesting because energetic
cosmic rays may produce LIPs with masses inaccessible to collider experiments. A clear observation of fractional charge
would be very important since depending on the type of particle observed, it might mean that confinement breaks down
under some circumstances or that entirely new classes of particles exist. Using the CDMSlite detectors of SuperCDMS, we
have been able to explore and exclude a large area in the charge, mass, and velocity parameter space of LIPs. The results will
be discussed in the talk. The prospects of improving the sensitivity with further R&D on novel detectors will also be
presented. 
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