Lecture: October 11, 2010

e You have a hobby of collecting coins with
your birthdate on them. Assume you are

under 30 and all dates in the last 30 years are
equally likely.

 How many coins would you have to search

In order to be 95% certain you have at least
one?

Announcements:

Problem Set 3 Due today
Second Exam October 25
Next Observatory also 10/25



Kirchhoff's Laws

1 A hot, dense glowing object (solid or
gas) emits a continuous spectrum.




Kirchhoff’'s Laws
2 A hot, low density gas emits light of
only certain wavelengths --
= an emission line spectrum.
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Kirchhoff's Laws

3 When light having a continuous spectrum
passes through a cool gas, dark lines appear In
the continuous spectrum --

= an absorption line spectrum.




Kirchhoff's Laws
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Sum It up

object absorbs object reflects red sunlight:
blue light from Sun rust-colored surface
emission lines CO, absorption thermal emission peak in
(UV): hot upper -ssion from Sy bands: carbon infrared indicates surface
- | atmosphere \”\(‘S‘:‘\, cemmmeall " dioxide atmosphere temperature about 225 K
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The Doppler Effect

1. Light emitted from an object moving towards
you will have its wavelength shortened.

BLUESHIFT

2. Light emitted from an object moving away from
you will have its wavelength lengthened.

REDSHIFT

3. Light emitted from an object moving
perpendicular to your line-of-sight will not
change Iits wavelength.



The Doppler Effect

Doppler Shift & the Velocity of the Source of Sound Waves Relationship
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The Doppler Effect



Measuring Radial Velocity

* We can measure the
Doppler shift of emission Specirum of Stationay Hydrogen Gas (Laborater
or absorption lines In the
spectrum of an
astronomical object.

» \We can then calculate the
velocity of the object in
the direction either
towards or away from

Speed of Gas Cloud (relative to us)
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Measuring Rotational Velocity

approaching

a spectral line side

¢ slow rotation o s .
rom star A this light is slightly blueshifted /

Intensity Narrow spectral lines Intensity
indicate that star A
rotates slowly. A
wavelength wavelength

this light is slightly redshifted

to Earth
===

a spectral line fast rotation

from star B this light is greatly blueshifted

intensity Wide spectral lines Intensity
X indicate that star B
rotates rapidly. ,A [\
_’/l N\ '// N \
wavelength /vave!ength

this light is greatly redshifted

receding
side
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End of Physics

Start tour of Solar System

YEAH!



