
 

Thermal properties of graphene could help
increase the storage capacity of magnetic
memory
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Two-dimensional materials could be incorporated in hard drives to improve
performance. Credit: Stanley K Patz/Photodisc/Getty

Heat flow in atomically thin materials is strongly directional and now
research from A*STAR indicates that this property could be employed
to improve the performance of computer hard drives.

Hard drives store data by using magnetic fields to change the properties
of a small section of a magnetically sensitive material. Decreasing the
size of this section increases the drive's capacity but also increases the
size of the magnetic field required for switching. Furthermore, the
minimum size of the magnetic field is limited by an effect known as
superparamagnetism, in which the magnetic properties at the nanometer-
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scale can spontaneously change, losing any stored information.

One approach to circumvent these problems is heat-assisted magnetic
recording (HAMR). This method uses a laser beam to heat the storage
medium to a temperature at which the magnetic field strength required
for writing is lower and superparamagnetism is less prevalent.

A drawback of HAMR is that the heating can also damage the protective
overcoat layer that surrounds the magnetic film. This coating should be
as thin as possible to allow the magnetic writing head to get close to the
film, but thinner layers are more susceptible to temperature changes.

As a possible solution, Shengkai Yu and his colleagues Peng Yu and
Weidong Zhou from the A*STAR Data Storage Institute theoretically
investigated the thermal performance of graphene; the world's thinnest
material.

The researchers studied the heat flow induced by red laser light at
different depths in a multilayer HAMR device made of
graphene—0.335 nanometers thick—on 12 nanometers of iron platinum,
a magnetic material that naturally forms into nanoscale grains. Beneath
these materials, their model included layers of titanium nitride,
chromium ruthenium and tantalum all on a glass substrate.

"Our simulation studies show that the graphene overcoat lowers the
temperature increase in the multilayered structure—compared to
diamond-like carbon, which is a more commonly used overcoat material.
This is not good for HAMR applications because it means more laser
power is needed to heat the media," says Yu. "However, the resistance
between the graphene overcoat layer and the layer beneath may increase
the temperature between the layers, but the thermal conductivity of the
graphene can reduce the local temperature rise in the overcoat layer and
thus avoid overheating."
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The next step for the team is to study the benefits of graphene for other
magnetic memory materials.

  More information: Peng Yu et al. Evaluation of thermal performance
of graphene overcoat on multi-layered structure subject to laser heating, 
International Communications in Heat and Mass Transfer (2015). DOI:
10.1016/j.icheatmasstransfer.2015.08.005

Provided by Agency for Science, Technology and Research (A*STAR),
Singapore

Citation: Thermal properties of graphene could help increase the storage capacity of magnetic
memory (2016, June 2) retrieved 24 April 2024 from https://phys.org/news/2016-06-thermal-
properties-graphene-storage-capacity.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)

3/3

http://dx.doi.org/10.1016/j.icheatmasstransfer.2015.08.005
http://dx.doi.org/10.1016/j.icheatmasstransfer.2015.08.005
https://phys.org/news/2016-06-thermal-properties-graphene-storage-capacity.html
https://phys.org/news/2016-06-thermal-properties-graphene-storage-capacity.html
http://www.tcpdf.org

