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timescale, to obtain the desired time-to-length mapping. Downward trian-
gles show the decrease of the experimentally measured saturated (low-J/T)
vortex density D. with increasing ramp timescale 7. The right axis shows
the inferred number of vortices that survived the ramp. ~ 11 vortices are
observed for the fastest ramps, in good agreement with the total number
of vortices expected from the simulations (indicated as grey bars). For just
somewhat slower ramps of 7 =~ 5ms, only 3 vortices survive, consistent with
only vortices in configuration II & I1I or larger remaining (indicated in Fig.
4(e), top axis). For 7 2 30ms ramps less than 2 vortices remain, according
to our simulations spaced by more than 2d/+/3. Thus we infer that ramps
of 7 ~ 30ms or longer allow time for bound pairs of spacing < 2d/v/3 to
decay before we observe them.
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Fig. 5. A downshift in the midpoint (J/T)sqs Of vortex activation curves such as in
Fig. 3 is seen for slow ramp-down times, consistent with the occurrence of loosely bound
or free vortices at lower J/T" only.

With this time-to-length mapping we now return to the observations in
Fig.3. For the slower ramp we observe vortex activation at lower (J/T)s0%,
confirming that free or very loosely bound vortices occur only at higher T
(lower J). In Fig. 5 we plot the midpoint (J/T)s0% Of vortex activation
curves versus the applied ramp-down time. The data quantitatively show a
shift of (J/T)s0% from 1.4 for fast ramp times when all vortices are expected
to contribute to the signal, to 1.0 for slow ramp times when only loosely
bound vortices survive. The data therefore reveal that loosely bound pairs
of size larger than 2d/+/3, or indeed free vortices, do not appear in quantity
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until J/T < 1.0, whereas more tightly bound vortex pairs appear in large
number already for J/ T < 1.4.This result clearly illustrates the mechanism
of vortex-antivortex unbinding with increasing temperature or decreasing
superfluid coupling, which underlies BKT theory.
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