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Thermal Excitations in Nb Josephson Junctions
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Abstract : We have measured the escape rates of
the Nb Josephson junction from its zero-voltage
state. The critical current measurements were
carried out in repeatedly sweeping the
current-voltage characteristics of the junction with
a current ramp. From the distribution of the critical
current the escape temperature was determined by
applying the thermal activation model.
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Fig. 1. Potential energy vs ¢ for

current biased junctions where x=[/Ic().

The 4U is the energy barrier. The
tilting increases with bias current.
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Fig. 2. Current-voltage characteristics
measured at 4.2 K and 0 G. Experimentally
observed I. is wusually smaller than
theoretical value Io.
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Fig. 3. P(I) and Tfor Nb Josephson
junction at 4.2 K and 0 G.
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Fig. 4. Experimental escape rates are fit to
Eq. (2) of the thermal activation model. The
fitting parameter Tese = 4.76 K.
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Fig. 5. Magnetic field dependence of I; and
Tesc determined from the critical current
distribution. Tes increases with magnetic field
implying possible field induced excitations.
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