
Page 1     	



Jupiter as seen by 
Cassini spacecraft	
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© Nick Strobel!
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© Nick Strobel!
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© Nick Strobel!

Wien's law

λpeak =
2.9 ×106

T (Kelvin)
   nm
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flux = F = σT 4  joules per sec per m2  of area
σ = Stefan − Boltzmann constant = 5.67 ×10−8 joules sec−1 m−2K −4
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Refracting 
telescope!
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versus!
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∝
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•  http://www.launc.tased.edu.au/online/sciences/physics/refrac.html
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Upside 
down!
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Thirty Meter Telescope      Keck Telescope!
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People!!
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� 

1 arc sec × 1 arc min
60 arc sec

× 1 degree
60 arc min

× 2π radians
360 degrees

=

= 2π
60 × 60 × 360

radians = 4.8 ×  10-6  radian = 4.8 µrad ≈ 5 µrad

or 1 µrad ≈ 0.2 arc sec
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Your eye 
A distant 

object 

Angle Θ	
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d!
s!θ	



� 

A dime is about 1 cm across, so

θ ≈ s
d
≈ 1 cm

2 km
× 1 km

1000 m
× 1 m

100 cm
= 1

2
×10−5radians× 1 µrad

10-6rad
= 5 µrad =1 arc sec
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From above 
the 

atmosphere!
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� 

θd = λ
D

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟  radians 

where λ  =  wavelength of light, D =  telescope diameter in the same units as  λ 

� 

diffraction limit =  2.5 ×105 wavelength of light
diam of telescope

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟  arc seconds
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� 

telescope diameter D =  10 meters

wavelength of light λ  =  5000 Angstroms =  5 ×10-7meter

diffraction limit =  2.5 ×105( ) × 5 ×10-7

10
⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟  arc seconds =  0.0125 arc second
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Lick Observatory, 1 m telescope	



Long exposure!
image	



Short exposure!
image!

Diffraction limit 
of telescope	
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These are all images of a star, taken with very short exposure times (100 milliseconds)!
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With adaptive optics!No adaptive optics!
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Without adaptive optics	

 With adaptive optics!

2.
3 

ar
c 

se
c!
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Diffraction!
grating breaks!
light into!
spectrum 

Detector!
records!
spectrum 

Light from !
a star!

enters!
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