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Quantum nanoscope

(Nanowerk News) Researchers have studied how light can be used to "see" the quantum nature of an
electronic material. They managed to do that by capturing light in a net of carbon atoms and slowing down
light it down so that it moves almost as slow as the electrons in the graphene. Then something special
happens: electrons and light start to move in concert, unveiling their quantum nature at such large scale
that it could observed with a special type of microscope.

The experiments were performed with ultra-high quality graphene. To excite and image the ultra-slow
ripples of light in the graphene (also called plasmons), the researchers used a special antenna for light that
scans over the surface at a distance of a few nanometers. With this near field nanoscope they saw that the
light ripples on the graphene moved more than 300 times slower than light, and dramatically different from
what is expected from classical physics laws.
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Electrons and light are moving in concert along the graphene sheet. (Image: ICFO/ F. Vialla)

The work has been published in Science ("Tuning quantum nonlocal effects in graphene plasmonics") by
ICFO researchers Dr. Mark Lundeberg, Dr. Achim Woessner, led by ICREA Prof. at ICFO Frank Koppens, in

collaboration with Prof. Hillenbrand from Nanogune, Prof. Polini from IIT and Prof. Hone from Columbia
University.

In reference to the accomplished experiments, Prof. Koppens comments: "Usually it is very difficult to
probe the quantum world, and to do so it requires ultra-low temperatures; here we could just "see" it with
light and even at room temperature".

This technique paves now the way for exploring many new types quantum materials, including
superconductors where electricity can flow without energy consumption, or topological materials that allow
for quantum information processing with topological qubits. In addition, Prof. Hillenbrand states that "this
could just be the beginning of a new era of near field nanoscopy".

Prof. Polini adds that "This discovery may eventually lead to understanding in a truly microscopic fashion
complex quantum phenomena that occur when matter is subject to ultra-low temperatures and very high
magnetic fields, like the fractional quantum Hall effect"

Source: ICFO-The Institute of Photonic Sciences

Subscribe to a free copy of one of our daily
Nanowerk Newsletter Email Digests
with a compilation of all of the day's news.

These articles might interest you as well:

nano
werk

= Like Page
Research News
(click here for Business News)

How close are we to a real Star Trek-style medical tricorder? (w/video)Researchers send DNA on sequential, and consequential, building mission

Posted: Jun 16, 2017 Posted: Jun 16, 2017
Bacteria free themselves with nano-speargunsPiezoelectric nanogenerators for self-powered flexible sensorsA skyrmion square dance
Posted: Jun 16, 2017 Posted: Jun 16, 2017 Posted:Jun 16, 2017
Nanostructures explain why jewel scarab beetles look like pure goldElectrolytes made from liquefied gas enable batteries to run at ultra-low temperatures
Posted: Jun 16, 2017 Posted: Jun 15, 2017
Interplay of light and matter - A 'perfect' attosecond experimentGrant focuses on 'hydrogen sponge' for use in fuel-cell vehicles
Posted: Jun 15, 2017 Posted: Jun 15, 2017
Seeking out new functions for superconducting nanoelectronics'Magic' alloy could spur next generation of solar cells
Posted: Jun 15, 2017 Posted: Jun 15, 2017 : 'I
Development of low-dimensional nanomaterials could revolutionize future technologiesSmart materials used in ultrasound behave similar to water
Posted: Jun 15, 2017 Posted: Jun 15, 2017 dajh
Quantum dot transistor simulates functions of neuronsHow to fabricate centimeter-scale nanoporous graphene membranes
Posted: Jun 15, 2017 Posted: Jun 15, 2017 -
Asimple platform to achieve polymorphic graphene quantum dotsA mechanical trigger for toxic tumor therapy
Posted: Jun 15, 2017 Posted: Jun 15, 2017
New chemical method could revolutionize graphenePrinted nanosensors monitor tire wear in real time
Posted: Jun 15, 2017 Posted: Jun 14, 2017
Nanotechnology tool enables food authentication with the naked eye ...MORE NANOTECHNOLOGY RESEARCH NEWS
Posted: Jun 14,2017
Find us on
Facebook

Nanotechnology Home | Privacy | Terms of use | Contact us | What is Nanotechnology?|Sitemap | Advertise | Submit news
The contents of this site are copyright ©2017 Nanowerk. All Rights Reserved

http://www.nanowerk.com/nanotechnology-news/newsid=46994.php 2/2


https://www.facebook.com/nanowerk
https://twitter.com/intent/follow?original_referer=http%3A%2F%2Fwww.nanowerk.com%2Fnanotechnology-news%2Fnewsid%3D46994.php&ref_src=twsrc%5Etfw&region=follow_link&screen_name=Nanowerk&tw_p=followbutton
http://www.nanowerk.com/
http://www.nanowerk.com/n_privacy_statement.php
http://www.nanowerk.com/n_terms.php
http://www.nanowerk.com/n_contact_us.php
http://www.nanowerk.com/nanotechnology/introduction/introduction_to_nanotechnology_1.php
http://www.nanowerk.com/nanotechnology-sitemap.php
http://www.nanowerk.com/advertise.php
http://www.nanowerk.com/publish-on-nanowerk.php
http://www.nanowerk.com/newsfeeds.php
http://science.sciencemag.org/content/early/2017/06/07/science.aan2735
http://www.nanowerk.com/newsletters.php
http://www.nanowerk.com/nanotechnology-news/newsid=47107.php
http://www.nanowerk.com/nanotechnology-news/newsid=47106.php
http://www.nanowerk.com/nanotechnology-news/newsid=47105.php
http://www.nanowerk.com/nanotechnology_articles/newsid=47104.php
http://www.nanowerk.com/nanotechnology-news/newsid=47102.php
http://www.nanowerk.com/nanotechnology-news/newsid=47101.php
http://www.nanowerk.com/nanotechnology-news/newsid=47100.php
http://www.nanowerk.com/nanotechnology-news/newsid=47099.php
http://www.nanowerk.com/nanotechnology-news/newsid=47097.php
http://www.nanowerk.com/nanotechnology-news/newsid=47095.php
http://www.nanowerk.com/nanotechnology-news/newsid=47093.php
http://www.nanowerk.com/nanotechnology-news/newsid=47092.php
http://www.nanowerk.com/nanotechnology-news/newsid=47091.php
http://www.nanowerk.com/nanotechnology-news/newsid=47090.php
http://www.nanowerk.com/nanotechnology_articles/newsid=47089.php
http://www.nanowerk.com/nanotechnology_articles/newsid=47088.php
http://www.nanowerk.com/nanotechnology-news/newsid=47085.php
http://www.nanowerk.com/nanotechnology-news/newsid=47084.php
http://www.nanowerk.com/nanotechnology-news/newsid=47082.php
http://www.nanowerk.com/nanotechnology-news/newsid=47081.php
http://www.nanowerk.com/category-nanoresearch.php
http://www.nanowerk.com/category-nanoresearch.php
https://www.facebook.com/nanowerk/
https://www.facebook.com/nanowerk/
https://www.facebook.com/nanowerk/
http://www.nanowerk.com/category-nanobusiness.php
http://www.nanowerk.com/newsletters.php

