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If they [the stars] are suns having the
same nature as our sun, why do not
these suns collectively outdistance our
sun in brilliance? Why do they all
together transmit so dim a light...?
When sunlight bursts into a sealed room
through a hole made with a tiny pin
point, it outshines the fixed stars at
once. The difference is practically
infinite.

— Johannes Kepler, responding in 1610
to Galileo’s just-published Starry
Messenger.



Kepler was arguing against
Giordano Bruno’s idea that stars
were other suns, orbited by other
Earths. Kepler felt that Galileo’s
telescopic observations of stars
strengthened the case against

Bruno.

| spread confident wings to space and soared
toward the infinite, leaving far behind what
others strained to see from a distance. Here,

there was no up or down, no edge or center. |
saw that the sun was just another star, and the

stars were other suns, each escorted by earths,
like our own. The revelation of this reality was
like falling in love.
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Kepler’'s comments regarding the
relative brightnesses of sun and stars
are really perceptive. He knew what
he was talking about. His comments
illustrate something about the sun and
stars that we probably do not
appreciate.
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. P . . 19TH CENTURY:
:/%"\rﬁ//',ﬂfc;f\sus .
IR o . TR Apparent sizes of stars are
= e " EQUU illusions.

What matters is stars’ light
output as seen from Earth —
their apparent brightnesses.
‘ H Astronomers develop a
L ) - . mathematical system for

: ' . precisely stating a star’s
brightness
Tied system to the old
magnitude scale.
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T—— o ST A star that ranked among the
e 1 " EQuy —— stars of the 1st magnitude in
R N I T T the old scale came up about a
I [l A S5 O a o : 1.0 on the new scale.

The difference between a

: ‘ H magnitude 6.0 star and a
v ) - . magnitude 1.0 star was a

o6°AOUAR/l{5 factor of 100 in brightness —
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In other words, a single
magnitude 1.0 star lights up
the night sky as much as 100
magnitude 6.0 stars.

NUS microSCOPIUM




But Sirius is actually brighter than all
the other stars.
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The sun, in this system, comes in at
The sun is 25 steps of magnitude brighter than Sirius (-1.5).

5 steps corresponds to a factor of 100 in brightness, and
since 25 is 5 sets of 5 magnitude steps (5+5+5+5+5), then the
sun is brighter than Sirius by a factor of
100x100x100x100x100.

It would require 100x100x100x100x100 = 10,000,000,000
Siriuses in the night sky to be as bright as the sun.

For reference, we can only see a few thousand stars with the
naked eye, and all of them are dimmer than Sirius.



CHECKING KEPLER:

Imagine you are in a dark room, like he
says. Imagine the room has a high
ceiling, perhaps 3 meters (roughly 10
feet) over your head. No light enters
the room except through a hole in the
ceiling, through which the sun shines in
on you.



If the hole is large enough,
you see the entire sun
through the hole. Thus you
get the light from the full
sun.




But if the hole is small
enough — smaller than 26
mm, or just over an inch —
then you will only see a
portion of the sun, and only
receive a portion of its light.

Here the hole is only about
a fifth the apparent
diameter of the sun.




Area goes as diameter
squared, so only (1/5)?, or
1/25th, of the sun’s area is
visible through the hole.

The entire disk of the sun is
10 billion Siriuses, so what
is seen through the hole is

(1/25)x10,000,000,000 =
400 million Siriuses.




1 mm hole:

1/26th the diameter of the
sun.

Area is (1/26)2, or 1/676th
that of the sun.

Light coming through is
(1/676)x10,000,000,000 =
14.8 million Siriuses.




0.1 mm:

148,000 Siriuses

0.01 mm (probably not
doable):

1,480 Siriuses




So Kepler was right. There is an
immense difference between the
sun and the stars. Kepler
estimated that the size a larger

star appears to the naked eye
was about the size the 1 mm
hole.
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Kepler is a Copernican. Stars must be far away in the Copernican system,
which translates to...

They must be large — far larger than the sun (Sirius is larger than orbit of
Saturn, all visible stars larger than orbit of Earth).

KEPLER:



HEY! Do we LOOK like suns to you?

NoO, we don’t |0oK |ike ho stinKin’ sunhs!
We're stars, Bruno. We ain’t suns.
Ask Kepler. He’s a real scientist.



0.07 mm
ceiling hole

When is this problem solved?

Unclear. Telescopes show stars as having sizes, too. Full explanation
awaits the wave theory of light, and George Biddell Airy in the 19th
century.

In first half of 18t century Jacques Cassini confirms Kepler’s basic ideas
(telescopically).

1750’s you could find astronomy texts stating that the apparent sizes of
stars:

The observation of Sirius’s diameter being , had, for its author, one of the
most accurate, and most judicious astronomers the world has ever known, Cassini, and,
whenever it is repeated with the same apparatus, it succeeds in the same manner, and
verified very punctually; and other stars have also apparent diameters of nearly the same
extent. [John Hill, Urania, or a Compleat View of the Heavens (1754)]



(Star) !
SIZE =
MATTER

Astronomers alighed with Bruno’s
views long before they had any
scientific basis on which to do so.
Why? Do philosophical notions about
the universe appeal so much that they
override science? Could we be doing
the same thing today?
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THE END



| knew you would ask that size question...

Stellarium 0.19.2

Earth, Louisville (Kentucky), 143 m FOV 96° 17 9FPS 2021-11-30 18:20:00 UTC-05:00
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