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Al oscillates as a Bessel function of n-th order with the microwave field amplitude U: Al (U) =1,

INTRODUCTION

« Tunnel Josephson junctions have current-phase relation (CPR), superconducting current I, vs. order-parameter phase difference ¢, which is simply sine: [.=I. sin ¢ (I, is max
superconducting current). They are the best for superconducting electronics but need high-tec fabrication procedure.

« Josephson weak links (microbridges, SNS junctions, etc.), which are simpler in fabricarion, show non-sine skewed CPR, up to saw-tooth-like and even hysteretic for long strips
with phase-slip centers (PSC) inside. The characteristics of superconducting devices using such weak links deteriorate.

« The hallmark of sine CPR is observing Shapiro steps under microwave irradiation. Due to mixing of Josephson radiation (non-stationary Josephson effect) and external
irradiation with frequency f a smooth current-voltage characteristic (IVC) of the JJs becomes step-like, current steps appear at voltages V,,=nhf/2e, while the height of n-th step

J,(nU/V,)

«  We found that rather long superconducting (Sn) thin-film bridge (strip) covered with a thin normal layer (Al) behaves like a “good” Josephson weak link with CPR similar to sine.
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properties of its resistive state governed by current-induced PSCs or PSLs.

This bi-metallic long bridge demonstrates bright Josephson behavior with CPR close to sine.

Its fabrication is much simpler than that of tunnel junctions making it beneficial for use in small-scale
projects as a novel weak link in applications such as DC and RF SQUIDs.

Deviation from ideal Bessel-like dependences of Shapiro step oscillations can be explained by two
competing 2p and 4p-periodical processes due to Landau-Zener transitions between bound Andreev
states and needs further study.
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