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The Earth's center is 1,000 degrees hotter
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than previously thought

Scientists have determined
the temperature near the Earth's
centre to be 6000 degrees
Celsius, 1000 degrees hotter
than in a previous experiment
run 20 years ago. These
measurements confirm
geophysical models that the
temperature difference between
the solid core and the mantle
above, must be at least 1500
degrees to explain why the Earth

has a magnetic field (%{3%). The

scientists were even able to
establish why the earlier
experiment had produced a
lower temperature figure. The
results are published on 26"
April 2013 in Science.

The research team was led

by Agnes Dewaele from the French national technological research
organization CEA, alongside members of the French National Center for
Scientific Research CNRS and the European Synchrotron Radiation Facility

ESRF in Grenoble (France).

The Earth's core consists mainly of a sphere of liquid iron at
temperatures above 4000 degrees and pressures of more than 1.3 million
atmospheres. Under these conditions, iron is as liquid as the water in the
oceans. It is only at the very centre of the Earth, where pressure and
temperature rise even higher, that the liquid iron solidifies. Analysis of
earthquake-triggered seismic waves passing through the Earth, tells us


http://phys.org/tags/temperature/
http://phys.org/tags/liquid+iron/

the thickness of the solid and liquid cores, and even how the pressure in
the Earth increases with depth. However these waves do not provide
information on temperature, which has an important influence on the
movement of material within the liquid core and the solid mantle above.
Indeed the temperature difference between the mantle and the core is the
main driver of large-scale thermal movements, which together with the

Earth's rotation, act like a dynamo (% Z#) generating the Earth's

maghnetic field. The temperature profile through the Earth's interior also
underpins geophysical models that explain the creation and intense

activity of hot-spot (£ %) volcanoes like the Hawaiian Islands or La

Réunion.
N _ To generate an
\\/ ‘ | } accurate picture of
g the temperature
| profile within the
Earth's centre,
scientists can look
at the melting
point of iron at
different pressures
in the laboratory,
using a diamond
: anvil cell to
compress speck-sized samples to pressures of several million
atmospheres, and powerful laser beams to heat them to 4000 or even
5000 degrees Celsius."In practice, many experimental challenges have to
be met", explains Agnes Dewaele from CEA, "as the iron sample has to be

insulated (#&#%) thermally and also must not be allowed to chemically react

with its environment. Even if a sample reaches the extreme temperatures
and pressures at the centre of the Earth, it will only do so for a matter of
seconds. In this short timeframe it is extremely difficult to determine
whether it has started to melt or is still solid".

This is where X-rays come into play. "We have developed a new
technique where an intense beam of X-rays from the synchrotron can
probe a sample and deduce whether it is solid, liquid or partially molten
within as little as a second, using a process known diffraction", says
Mohamed Mezouar from the ESRF, "and this is short enough to keep
temperature and pressure constant, and at the same time avoid any
chemical reactions".
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SCIENCE SEMINAR@ SCHOOL

Topic: Hydrogen Storage and Fuel Gell (2 51 REERMRIES
Lecturer: Dr.Tang, ChristinaYC s £& &+

Date: 19"May, 2013 (Mon)

Venue: Chemistry Lahoratory (Rm312)

All teachers and students are welcome!

Time to Relax!
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It's breathtaking to consider:

You have two eyes, each composed of 130 million photoreceptor cells.
In each one of those cells, there are 100,000,000,000,000 (100 trillion) atoms
~ that’s more than all the stars in the milky way galaxy.

However, each atom in each cell in each eye formed in the core of a star,
billions of years ago, and yet, here they are today, being utilized to capture
the energy released from that same process.

All to expand the consciousness that is YOU.

The universe has an interesting sense of irony, in that you are the universe
experiencing itself ~ All you are is a thought.
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