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Lessons from the
— econhomic crisis

Objective

A globally consistent system of measurement units and reference standards is a
necessary underpinning feature of most technological, industrial and economic
activities. In fact, to perform measurements of physical quantities, record and
compare them in a consistent way, systems of units and standards have been
historically developed and agreed upon. However, in the last few decades, the ever-
increasing need for stability and reliability has determined a shift from standards
based on material artefacts or prototypes towards those based on physical
phenomena and true constants of nature. The focus of this proposal is the
development of a novel quantum technology to generate highly accurate electric
currents directly linked to the elementary charge. This could serve as the practical
implementation for a quantum-based standard for the S| unit ampere, which is a
long-standing goal in electrical metrology. Semiconductor nano-scale charge pumps
have been used in the last three decades to generate accurate electric currents by
clocking the transport of single electrons with driving oscillators. The main limitation
to the fidelity of the charge transfer is ultimately ascribable to the poor spatial
confinement of electrons that produces errors during the pumping cycle. In this
project silicon-based nanotechnology will be employed to realize and operate the
world-first charge pump based on the transfer of single holes rather than electrons. A
hole carries the positive equivalent of an elementary charge, but its effective mass
can be significantly larger than the electron's. The resulting tightly confined charge
carrier wavefunction is expected to provide significant benefits in suppressing
pumping errors. The primary objectives will be to develop the underpinning
technology to fabricate and operate the first single-hole pump, and experimentally
assess its performances in comparison to the well-established electron-based
technology.
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https://cordis.europa.eu/article/id/401047-a-decade-since-disaster-lessons-from-the-economic-crisis

engineering and technology > electrical engineering, electronic engineering, information engineering >
information engineering > telecommunications > radio technology > radio frequency

engineering and technology > nanotechnology

engineering_and technology > environmental engineering > remote sensing

engineering and technology > electrical engineering, electronic engineering, information engineering >
electronic engineering > computer hardware > quantum computers

natural sciences > chemical sciences > inorganic chemistry > metalloids

Programme(s)

H2020-EU.1.3. - EXCELLENT SCIENCE - Marie Sktodowska-Curie Actions (MAIN PROGRAMME)

H2020-EU.1.3.2. - Nurturing_excellence by means of cross-border and cross-sector mobility

Topic(s)

MSCA-IF-2014-EF - Marie Sktodowska-Curie Individual Fellowships (IF-EF)

Call for proposal

H2020-MSCA-IF-2014 (4

See other projects for this call

Funding Scheme

MSCA-IF-EF-RI - Rl - Reintegration panel

Coordinator

THE CHANCELLOR MASTERS AND SCHOLARS OF THE UNIVERSITY OF
CAMBRIDGE

Net EU contribution

€ 183 454,80
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https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F25%2F73%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F25%2F73%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F25%2F73%2F453%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F25%2F73%2F453%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F25%2F73%2F453%2F449%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F25%2F73%2F453%2F449%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
https://cordis.europa.eu/search/en?q=%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%27%2F25%2F73%2F453%2F449%2F1207%2F%27%20OR%20%2Fproject%2Frelations%2Fcategories%2FeuroSciVoc%2Fcode%3D%3D%27%2F25%2F73%2F453%2F449%2F1207%27&srt=%2Fproject%2FcontentUpdateDate%3Adecreasing
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Total cost
€ 183 454,80

Address

TRINITY LANE THE OLD SCHOOLS
CB2 1TN Cambridge
5K United Kingdom 3%

Region

East of England > East Anglia > Cambridgeshire CC
Activity type

Higher or Secondary Education Establishments

Links

Contact the organisation (4  Website (4
Participation in EU R&I programmes (4
HORIZON collaboration network 1@t
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