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Abstract
Contemporary 2D spintronics (spin-based electronics) is a highly interdisciplinary field with

numerous elaborated branches, mostly focusing on atomically thin, layered nano-junctions

functionalized within 'dry' or 'wet' cells/cubicles/circuits. The charge carriers' spin-implicated

aspects emerge throughout, albeit the most nanotechnologically promising issue (implying the

information and energy transfer/storage aspects) among them, is perhaps the uniquely complex yet

robust and rather universal phenomenon of a hybrid inter- and intra-layer Bose–Einstein-like (BE)

condensation. However, this issue is still not sufficiently explored, especially, in the framework of

the 'wet' spintronic domain. Thus, searching for new types of bilayer junctions, and testing of

charge/spin allocation and flow within respective nano-devices, is a primary task of current 2D

spintronics. In this paper we report on the novel effort towards an extension of the voltage-gated

'wet' 2D spintronics enabled through the self-assembling of bilayered Au/L-cysteine/Cu(II/I)

junctions, and their rigorous, yet preliminary current-voltage testing towards the hidden collective

spin-related manifestations. Our experimental efforts led to a cascade of rare, uniquely combined

observations encompassing the temperature induced, directly visible (irreversibly shape-shifting)

single-stage transformation of a CV signal (the natural signature of a voltage-gated interlayer

Faradaic process). The ultra-thin shape of the resulting CV signal (unavoidably emerging under

certain 'standard' conditions), turned to be readily explainable by the Laviron's general statistical

formalism, as due to a multi-charge exchange process with the number of transferred electrons/holes

ranging within 4 to 16 (per single elementary act) or even out of this range, being extra tunable via

the experimental variables. Furthermore, cathodic and anodic peaks of the 'new' signal are

moderately separated from each other and have nearly similar shapes. Additional experiments with a

variation of the voltage scan rate, demonstrated the exceptional, very regular decaying of a number

of simultaneously transferred electrons/holes (extracted from the peak-shape analysis) on the

voltage scan rate; although the former parameters shows some fluctuational scatter in time, and/or

from sample to sample. The subsequent multi-theory-based analysis of a whole scope of obtained

voltammetric data, allowed for a preliminary conjecturing of the formation of a hybrid BE-like
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dipolar superfluid encompassing electron/hole-hosting clusters emerging within the bilayer junction.

The specific electron/hole ratio within the layers is switchable (gated) by the interlayer potential

(voltage) bias. The clusters' dimensions, charge distribution and dynamic exchange are reasonably

fluctuative and essentially tunable through the applied potential (i.e. the voltage-gating). New

experiments are on their way, revealing unlimited future promises of our current endeavor.

Export citation and abstract 

Previous article in issue

Next article in issue

Access this article
The computer you are using is not registered by an institution with a subscription to this article.
Please choose one of the options below.

Login

IOPscience login

Find out more about journal subscriptions at your site.

Purchase from
Article Galaxy
CCC RightFind

Purchase this article from our trusted document delivery partners.

Rent from

BibTeX  RIS

Access through your institution

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

https://iopscience.iop.org/article/10.1088/2399-1984/abcf1b
https://iopscience.iop.org/article/10.1088/2399-1984/abd53a
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssYtqHVrLj5WeSKQx-SeDeoiMkwxUWCs18sQ6fhV8p4X_EqFxcr717mA9vjPEGbSOZSybMKIHsonZ6Z5P90zIg9iqbXjoO5IZRuKI5thX5r9AiXEnUmkR4DGoogsc9jpyubpQAOX3LJVZZNOG2ELreXzSftKiLhBshsWMXi1EK5qd8E4vo7Wm-PH8ttFcR3ERMvDCrk9kqqjJZi6FmEUuimpl5o5hYfm8J-WZazgzY9ziNTYInb10RAE4q7zcjrSe_Vyp_vtuY3RMelFEawLxLEEOmhbtT3Y05xMYtg0t0ai7tykeOqTFot78kl11s5fLOonG1JeA&sai=AMfl-YRpUkceS7Kw9hjFvdcZ0id9rTaOZoiCF7tM1zFEPMOixFa1Pxg0Ryc79abi4vKhK814aPVfj6b_M_YSowxyHmBaPUKZtg29hMprVGCKQ1ESglqqIAk_am3VntmvXMI&sig=Cg0ArKJSzFKLX5djHEDW&fbs_aeid=[gw_fbsaeid]&adurl=http://www.madcitylabs.com/afm.html
https://myiopscience.iop.org/signin?origin=a0&return=https%3A%2F%2Fiopscience.iop.org%2Farticle%2F10.1088%2F2399-1984%2Fabc2aa
http://librarians.iop.org/subs/
https://www.reprintsdesk.com/landing/po.aspx?id=doi:10.1088/2399-1984/abc2aa&utm_campaign=iop-b2c&utm_source=iop&utm_medium=referral
https://www.rightfind.com/vlib/order/OpenURLReceive.aspx?action=order&doi=10.1088/2399-1984/abc2aa
https://www.deepdyve.com/lp/iop/the-self-assembled-atomically-defined-flexible-and-highly-tunable-H5bV0e0J49?key=iop-publishing
https://iopscience.iop.org/export?type=article&doi=10.1088/2399-1984/abc2aa&exportFormat=iopexport_bib&exportType=abs&navsubmit=Export+abstract
https://iopscience.iop.org/export?type=article&doi=10.1088/2399-1984/abc2aa&exportFormat=iopexport_ris&exportType=abs&navsubmit=Export+abstract
http://ioppublishing.org/privacyPolicy


3/20/23, 12:22 PM The self-assembled, atomically defined, flexible and highly tunable bilayered Au/L-cysteine/Cu(II/I) junctions capable of volta…

https://iopscience.iop.org/article/10.1088/2399-1984/abc2aa 4/6

This article is available from DeepDyve.

Make a recommendation
To gain access to this content, please complete the Recommendation Form and we will follow up
with your librarian or Institution on your behalf.

For corporate researchers we can also follow up directly with your R&D manager, or the
information management contact at your company. Institutional subscribers have access to the
current volume, plus a 10-year back file (where available).

You may also like
JOURNAL ARTICLES

Thermal block of action potentials is primarily due to voltage-dependent potassium currents: a modeling
study

Simulation of the physical process of neural electromagnetic signal generation based on a simple but
functional bionic Na  channel

Voltage gated ion and molecule transport in engineered nanochannels: theory, fabrication and applications

Response of primary auditory neurons to stimulation with infrared light in vitro

A Full Prussian Blue Cell Containing a Hexacyanomanganate(II/I) Anode and a Cosolvent Electrolyte

A comparison of 15 Hz sine on-line and off-line magnetic stimulation affecting the voltage-gated sodium
channel currents of prefrontal cortex pyramidal neurons

+

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

https://www.deepdyve.com/lp/iop/the-self-assembled-atomically-defined-flexible-and-highly-tunable-H5bV0e0J49?key=iop-publishing
https://iopscience.iop.org/page/journal-recommendation
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstiNmaHwR26ehy-Ql5ci_rNlEcRgRidmhxH0ksLETAuAURKGdRHg03x5CiW82YJTs_Y88PXnGvWc-QUoxBcGBFFnpMfxxBPQin4VRd7wzTvU2l4NUIPn3JzddGvXU65Qe6lSY3WXCeuL8qMsepmodiIrilcgtqxs4SWUiiam6LEeyKdwKqfWetr8NrtU9m_9Q_qRBo-rKtPICqTmY8kNCmtn7Bau0Rf9OON1XBybncVw6Wi5JVm3uspEMOv3UhqODRUTjdVReOIB1xxjVgeNP-4r7N8mRmjthApGUFaQt5ySlqxzYmqSAIIRXa3pxr4rW-We-iUia80Yw&sai=AMfl-YQ2ZGzKQLc4g0TYYaBLTTR2loN7FypAI6sSxV5wxs6qjyAvyyERo3Bf9BjF3PKoUsCXWPHNmqf0TZPLSAAPvZ1hVfjgESs6Kpkm_TfzqTILl63SrqKmM2d-_8YXiiQ&sig=Cg0ArKJSzIcZMiW2yMyO&fbs_aeid=[gw_fbsaeid]&adurl=https://ioppublishing.org/10-years-of-books/
https://iopscience.iop.org/article/10.1088/1741-2552/ab131b
https://iopscience.iop.org/article/10.1088/1674-1056/ac3cac
https://iopscience.iop.org/article/10.1088/0957-4484/25/12/122001
https://iopscience.iop.org/article/10.1088/1741-2552/abe7b8
https://iopscience.iop.org/article/10.1149/MA2016-01/5/487
https://iopscience.iop.org/article/10.1209/0295-5075/116/18002
http://ioppublishing.org/privacyPolicy


3/20/23, 12:22 PM The self-assembled, atomically defined, flexible and highly tunable bilayered Au/L-cysteine/Cu(II/I) junctions capable of volta…

https://iopscience.iop.org/article/10.1088/2399-1984/abc2aa 5/6

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

http://ioppublishing.org/privacyPolicy


3/20/23, 12:22 PM The self-assembled, atomically defined, flexible and highly tunable bilayered Au/L-cysteine/Cu(II/I) junctions capable of volta…

https://iopscience.iop.org/article/10.1088/2399-1984/abc2aa 6/6

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

http://ioppublishing.org/privacyPolicy

