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Nanocars will compete for the first time ever during an international
molecule-car race on April 28-29, 2017 in Toulouse (south-western
France). The vehicles, which consist of a few hundred atoms, will be
powered by minute electrical pulses during the 36 hours of the race, in
which they must navigate a racecourse made of gold atoms, and
measuring a maximum of a 100 nanometers in length. They will square
off beneath the four tips of a unique microscope located at the CNRS's
Centre d'élaboration de matériaux et d'études structurales (CEMES) in
Toulouse. The race, which was organized by the CNRS, is first and
foremost a scientific and technological challenge, and will be broadcast
live on the YouTube Nanocar Race channel. Beyond the competition, the
overarching objective is to advance research in the observation and
control of molecule-machines.

More than just a competition, the Nanocar Race is an international
scientific experiment that will be conducted in real time, with the aim of
testing the performance of molecule-machines and the scientific
instruments used to control them. The years ahead will probably see the
use of such molecular machinery—activated individually or in
synchronized fashion—in the manufacture of common machines: atom-
by-atom construction of electronic circuits, atom-by-atom
deconstruction of industrial waste, capture of energy...The Nanocar Race
is therefore a unique opportunity for researchers to implement cutting-
edge techniques for the simultaneous observation and independent
maneuvering of such nano-machines.

The experiment began in 2013 as part of an overview of nano-machine
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research for a scientific journal, when the idea for a car race took shape
in the minds of CNRS senior researcher Christian Joachim (now the
director of the race) and Gwénaël Rapenne, a Professor of chemistry at
Université Toulouse III - Paul Sabatier. Three years later, the nanocars
are operational and ready to face off on the circuit's gold surface. There
were numerous challenges in organizing this race, from selecting the
racecourse, which must accommodate all types of molecule-cars, to
adapting the scanning tunneling microscope. The participating teams also
had to overcome a series of difficult tasks (depositing and visualizing the
molecules beneath the microscope), as well as meet numerous criteria
(the molecules' structure and form of propulsion) in order to participate
in this race. Of the nine teams that applied before the end of May 2016,
six were selected, and four will take their place at the 4-tip microscope's
starting line on April 28, 2017 for the 36-hour race in Toulouse.

The challenges facing researchers in the race will be so many steps
forward in novel fields in chemistry and physics. In the process, each
team will build up new skills, data, and know-how that will one day
contribute to the development of surface chemistry (which enables
chemical synthesis directly on a particular surface), or in the new science
of surfaces known as membrane science, which makes it possible to
deposit a molecule-machine on the surface of a cell, or to control the
movement of a single molecule in a liquid.

The CEMES-CNRS microscope is the only one in the world allowing
four different experimenters to work on the same surface. The
development of such multi-tip microscopes will enable synchronizing a
great number of molecule-machines in order to increase capacity, for
instance for storing energy or capturing it from a hot metallic surface. A
genuine "atom technology" is dawning.

The rules of the race:
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The racecourse: 20 nm + one 45° turn + 30 nm + one 45° turn +
20 nm, for a total of 100 nm
36h maximum duration
Authorization to change one's nanocar in case of an accident
Pushing one's nanocar is forbidden
One sector of the gold surface per team
Maximum 6 hours to clean one's portion of the course before
starting
No tip changes allowed during the 36 hours

  More information: nanocar-race.cnrs.fr/indexEnglish.php

Provided by CNRS

Citation: The world's first international race for molecular cars, the Nanocar Race (2017, March
24) retrieved 9 April 2024 from
https://phys.org/news/2017-03-world-international-molecular-cars-nanocar.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

https://phys.org/tags/nanocar/
https://phys.org/tags/surface/
http://nanocar-race.cnrs.fr/indexEnglish.php
https://phys.org/news/2017-03-world-international-molecular-cars-nanocar.html
http://www.tcpdf.org

