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Disorder can have remarkably disparate consequences in superconductors, driving
superconductor— insulator transitions in ultrathin films by localizing electron pairs and boosting the
supercurrent carrying capacity of thick films by localizing vortices (magnetic flux lines). Though the
electronic 3D-to-2D crossover at material thicknesses dJ ~[1 & (coherence length) is well studied, a
similarly consequential magnetic crossover at d[1 ~[J Lc (pinning length) that should drastically alter
material properties remains largely underexamined. According to collective pinning theory, vortex segments
of length Lcbend to adjust to energy wells provided by point defects. Consequently, if d truncates Lc, a
change from elastic to rigid vortex dynamics should increase the rate of thermally activated vortex motion S.
Here, we characterize the dependence of S on sample thickness in Nb and cuprate films. The results for Nb
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are consistent with collective pinning theory, whereas creep in the cuprate is strongly influenced by sparse
large precipitates. We leverage the sensitivity of S to d to determine the generally unknown scale Lc,
establishing a new route for extracting pinning lengths in heterogeneously disordered materials.
guoooooood
https://www.nature.com/articles/s41535-018-0108-1?utm_source=Other_websiteutm_medium=Email_Inte
rnalWebsite_linksutm_content=JesGuo-Nature-npj_Quantum_Materials-Materials_Physics-
Chinautm_campaign=NPJ_USG_JRCN_JG_NPJ_3Dto2D

(00o0ooo)

OO0 0000 000 https:.//www.iikx.com/news/progress/

D000 0o0o0ODOoO0O00000000UooOddiikx.comd O

3/3


https://www.iikx.com
http://www.tcpdf.org

