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RCSJ Model: Tilted Washboard Potential
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Current and Voltage Variations in Voltage State of JJ
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Figure 3.7: The variation of the junction voltage (a) and the Josephson current (b) with time for a current

biased Josephson junction at different values of the applied current: I/Ic = 1.05, 1.1, 1.5, and 3.0. The time

is normalized to tc = h̄/2eIcR. In (b) the curves for Is/Ic = 1.1, 1.5, and 3.0 are displaced vertically by 2, 4,

and 6, respectively.

Current-Voltage Characteristics

Strong Damping: For strong damping, bC ⌧ 1, and neglecting the noise current we can rewrite
(3.2.10) as

dj
dt

+ sinj� i = 0 . (3.3.4)

If I  Ic (i.e. i 1), we expect that all current is flowing as supercurrent. Indeed we see that

j = sin�1 i for i  1 (3.3.5)
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Current-Voltage Characteristics

Strong Damping: For strong damping, bC ⌧ 1, and neglecting the noise current we can rewrite
(3.2.10) as

dj
dt

+ sinj� i = 0 . (3.3.4)
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IVC in Voltage State of Overdamped JJ


