!'_ Chapter 10

Measuring the Stars



i Basic Stellar Properties

A Luminosity (brightness)
A Temperature (color)

A Chemical Composition
A Slze

A Mass

A Distance to Earth



iLast t hings fi

A Remember: Parallaxis the apparent
shift of an object relative to Its
background

A Observing the same star from Earth at
different times of year



Background stars

Baseline

As seen in January As seen in July
(b)
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i Han Solo was a fool

A A parsecis a unit of distance, not time
distance = 1/parallax
(in parsecs) (in arcseconds)
A 1 parsec ~ 3.3 light years
A Distances are from our Sun
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i Our Nearest Neighbors

A Proxima Centauridisplays the largest
known parallax

AiRemember, a | arge pa
close by
Altos parallax = 0.7

4.3 light years



il magl neéeé

A If our Sun Is a marble, then Earth would
be a grain of sand, 1 meter away

A Our solar system would end 50 meters
away



i | mean nothing

A Proxima Centauri would then be 270 km
away (here to Lake Michigan)

A Except for the other 7 sand grain sized
planets, there is NOTHING over that 270
km distance



i Real space motion

A In addition to parallax (apparent
motion), stars actually do move small
distances over time

ABarnardos Star has
proper motion of any star

A It moves ~ 10.3 arcsecondsevery year
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i Luminosity & Apparent Brightness



i Definitions

A Luminosityis a measure of how much
light a star radiates

A Itis an /ntrinsic property of a star,
unaffected by anything



i Definitions (cont.)

A Apparent Brightnessis a measure of
how much light is received on a given
area (a human eye for example)

A As light leaves a star, it spreads out
over the three dimensions of space

AThi s Adiluteso the |
inverse square law (like gravity)



A.B.= luminosity/distance?
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i How we measure luminosity

A We can measure A.B. and distance
directly, then use those readings to
calculate /luminosity

A Two stars with different luminosities
and distances can have the same A.B.



Observer sees
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i Apparent Luminosity

A The Magnitude Scale compares
brightness levels of distant objects

A It Is a logarithmic scale, so a change of
5 on the scale corresponds to a change
In brightness of 100 times

Al t 0s al siobignumbegsr=famtd
objects



i Visible eye ranges

A The magnitude scale was created by
the ancient Greeks and ranged from 1
to 6 (didnot 1 nclud
planets)

A We can see magnitudes ranging from
-26.7 (the Sun) to +6.



Apparent magnitude
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Hubble, Keck limit (30)
Hale telescope limit (28)

4-meter telescope (CCD
detector) limit (26)

1-meter telescope limit (18-20)

25-cm (10-inch) telescope limit (14)
Binocular limit (10)
Barnard’s Star (9.5)

Naked-eye limit (6)
Polaris (2.5)
Betelgeuse (0.8)
Alpha Centauri (0)

Sirius (-1.5)
Venus (at brightest —4.4)

Full moon (-12.5)

Sun (-26.7)
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iﬁRed Hot

A Using a small
telescope can
show the
differences in
color of
various stars
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