
The Sun in neutrinos

You are seeing core of the Sun!



Life of a star: a protracted battle with gravity Life of a star: a protracted battle with gravity 

To support weight:

need high pressure 

⇒ need high temperature

⇒ will loose energy

⇒ need energy source
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nuclear fusion

Photosphere:Photosphere:
5800 K5800 K
70% H70% H
28% He28% He
2% rest2% rest

Core:Core:
15 million K15 million K
33% H33% H
65% He65% He
2% rest2% rest

The Sun has converted
~ 50% of hydrogen in its 
core into helium (5 Gyrs)

What happens when, in another
5 Gyrs, hydrogen in the core
 is exhausted?



Photosphere:Photosphere:
5800 K5800 K
70% H70% H
28% He28% He
2% rest2% rest

Core:Core:
15 million K15 million K
33% H33% H
65% He65% He
2% rest2% rest

Question: Why does the Sun 
need to burn nuclear fuel 
continuously?

1) because it is very hot & dense in the core.  
1-hand up

 
2) because it needs high pressure to support 
against its own gravity 2 hands up

3) because it is radiating away heat continuously
pray sign

4) both 2) and 3) stop sign



Courtesy of Ray Jayadwharna



Stars:

differ

... in surface temperature

... in size

... in intrinsic brightness...

brightness determined 
by size & Temp.



HOT COOL

B
R

IG
H

T

1

106

1000

0.001

30,000 10,000 6,000 3,000

Surface temp. (K)

L
u

m
. 

(s
o

la
r 

u
n

it
s)

H
e
rt

z
sp

ru
n

g
-R

u
ss

e
l D

ia
g
ra

m
H

e
rt

z
sp

ru
n

g
-R

u
ss

e
l D

ia
g
ra

m
Along the
Main Sequence
(stage in life
where star burns
hydrogen into
helium in its core)

Hotter, Brighter 
⇒ More Massive

Cooler, Dimmer
⇒ Less Massive

11MMSunSun

1.51.5MMSunSun

33MMSunSun

0.30.3MMSunSun

66MMSunSun

1010MMSunSun

3030MMSunSun
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Along the
Main Sequence:

More Massive 
⇒ Much Brighter

⇒ Burns Faster

⇒ Lives Shorter
101077 yr yr

101088 yr yr

101099 yr yr

10101010 yr yr

10101111 yr yr



At the end of the Sun's main-sequence life,
its center becomes so hot it can start
fusing helium into carbon and oxygen...

this gives enormous
power output and 
the Sun becomes 
a GIANT.

the Sun spends
a few hundred 
million years being 
a GIANT, visible
to the end of the 
Galaxy

but the end is close...



At some point, all burnable fuel is burned. 
And the Sun dies in a boom.
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Planetary nebula: the gaseous envelope ejected by a dying
Sun-like star, illuminated by the (blue)-hot 
white dwarf star in the middle



Star Cluster: an aging populationStar Cluster: an aging population

The low-mass stars are still in main-sequence;

more massive stars have finished hydrogen fuel
and are now GIANTs.   

Even more massive stars have died.
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Note change in scale!

A morbid question:
What would happen to 
the Earth as the Sun ages?



Note change in scale!


