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How Do We Know... e
\;, Thatlt s 15 Million Degrees Celsius at the Sun's Core?

At the Sun's core, it's about l Really? How do we know? )
\(

15 million degrees Celsius!
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Easy! Just sticka Are you
thermometer in it. volunteering?

Then let's
send a probe!

All the way

toth , Even a super-fough
o0 the core?

probe would be
destroyed long before
it reached the core!
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But then... how do we know it's
15 million degrees in there? t Let's investigate! ’
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First clue: its distance! Astronomers once Phew! My tape measure
used observations of the transit of Venus was a little short..

om different places on Earth to calculate it
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Average Earth-Sun distance:
about 150 miun kilometres

From its distance and how N That's way
big its disc Looks in the sky, beyond
we can calculate its radius.

We measure the sunlight received N That's hot work!
here. Using the distance, we I'm staying
work out how much energy in the shade!
the Sun emits each second.

A planef's orbit and the time it takes
to go around tell us the Sun's mass!

So... no giant
weighing scales?

Sunlight also reveals the 5,500 "C?! And
surface temperature: that's just
about 5,500 "C! the surface!

Distance, size, mass, light... We
already have some valuable clues!

But sfill nothing about those
15 million degrees at the core!

Time to questiona
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Newton realised that the force that makes apples 2 | just hope that apple
fall also keeps the planets orbiting the Sun! s keeps ifs distance..
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Newton — 1}th centur
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Inside the Sun’s layers, gravity Jlf So.. why doesn’t Particles in the Sun’s gas are What a frenzy!
pulls matter towards the centre. itend up constantly moving, exerting Don’t they ever
N T all squashed? pressure in every direction. take a break?
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The deeper you go, the greater the It'sadraw.. B Exactly! Inevery layer, gravity
pressure. That difference creates an 1l ondtheSun J and the pressure gradient
outward push called the pressure gradient! ) stays round! £ balance each other. That s
; e hydrostatic equilibrium!
Ah! The difference \ [ f ‘ N . : o o ST .
makes all the difference! = )| 7 255 S

| Towards the centre
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Not yet! We need to
link pressure, density,
composition and femperature.

In the early 20th century,
Eddington helped build
models of stellar interiors.

So... have we found our
15 million degrees?
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The hotter a gas gets, the faster its Heating up... and
particles move—and the higher its pressure! pushing harder!
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Using the Sun’s mass, size and the That's a Lot By also accounting for the gas’s density and

laws of Smgizyjr ”E Caan{“'OdEL L'fhe of weigh+ : composition, we can estimate the core’s temperature!
pressure needed to keep it in balance.

to hold up!
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We've cracked
the combination!

At the Sun’s core, particles collide so fiercely that
some fuse fogether. This produces neutrinos. By
detecting them on Earth, we can test our model!
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There we have it! Models tested - . 15 million?! And we figured
against observations indicate about . that out without ever putting
15 million degrees at the Sun'’s core! a thermometer in there!

% 3

= 15 HILLION

DEGREES!




