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Who’s Rick Kang? 
n  Education/Public Outreach Presenter – 
  Oregon Astrophysics Outreach 
  visiting many classrooms in Oregon 
  http://oregonsky.org/ 
n  Collaborator/Tourguide -University of Oregon’s 
   Pine Mountain Observatory 
   You can visit Fri/Sat evenings 
   June-September (east of Bend) 
   http://pmo.uoregon.edu/ 
 



View through Telescopes 

n  But, first, 
1.  Introduction to objects and distances 
2.  Introduction to PHOTONS and their 

challenge from afar 
3.  Introduction to Technologies 
4.  How to SAFELY use the gadgets 
5.  Introduction to tonight’s sky 



What can you see in the daytime 
or nightime sky? 



What can you see in the daytime 
or nighttime sky? 

n  Daytime: Sun and Moon 
n  Nighttime: Moon, Points of Light 

n  But…there’s LOTS more out there! (that 
we’ve already seen) 

n  How do we “see”?  See better? 



Not alike at all! 





The PHOTONS are the DATA 

n  Where do photons come from? 



The PHOTONS are the DATA 

n  Where do photons come from? 

n  HOT OBJECTS…our SUN locally 
n  All the STARS (distant SUNs) 



But there’s a PROBLEM! 

n  What happens when photons head out 
from very distant sources? 



The photons SPREAD OUT! 
Why does this create  
a serious problem? 



How FAR are objects in Deep 
Space? 

n  Let’s try a little PARALLAX SHIFT 
measuring… 

n  Can you think of another way to indirectly 
measure distance? 





Alternative method  
to measure distances: 

Photometry: Farther=Dimmer 



Wanderers: PLANETS  
in our Solar System 



Millions to Billions of MILES 

n  Travel Times from Earth: 
1.  Moon: 3 days, light 1 sec 
2.  Sun: 6 months, light 8 mins 
3.  Mars: 9 months, light 12 mins 
4.  Saturn: 7 YEARS, light 1 hour 
5.  Pluto: 15 YEARS, light 2 hours 



Points and Smudges  
of Light 

n  Most of them don’t appear to move… 
n  Tens to Hundreds, to Millions to Billions of 

LIGHT YEARS AWAY… 
n  But BRIGHT!  HOT and LARGE!  Like our 

SUN…Distant Suns and places where 
Suns form (Nebulas), and live (Galaxies) 

n  ~120,000 year trip to nearest star! 







So the PROBLEM is the 
PHOTONS SPREAD OUT over 
the vast distances, we receive 

VERY FEW here at Earth,  
Distant Objects appear  VERY 

FAINT! 
 

How to solve this problem? 



You’re the 
ENGINEER… 

consider how to 
COLLECT RAINDROPS 



Larger Aperture 
collects more photons 

and improves resolution 



Concave Mirror Focuses Light 



Basic “spyglass” Refractor 
first type of telescope 



Refracting telescope (lens) 



Newton invents Reflector: 
PRIMARY MIRROR 

collects, focuses light 



Getting the Image out of the 
incoming light path – 

adding SECONDARY MIRROR 



Newtonian Reflecting telescope 
(mirror) 

on Dobsonian mount 



large Cassegrain reflecting telescope 
on Equatorial mount 



World’s currently largest working 
telescope: 

Keck twins atop Mauna Kea 
in Hawaii 



World’s “best” telescope: 
Hubble Space Telescope 

orbiting above atmosphere 



What else could we do to gather 
more photons? 



What else could we do to gather 
more photons? 

n  Think of a SPONGE placed out in the 
rain… 

n  How about a PHOTON SPONGE? 



The Charge Coupled Device 
(CCD) CAMERA! 



Photo-Electric Effect:  incoming PHOTONS 
energize  ELECTRONS. 

 
The CHARGE COUPLED DEVICE  



CCD Camera mounted to 32” 
telescope at PMO 



Soak up the light (and measure it 
easily) 

n  Now we can DETECT faint distant objects! 
n  We’ll do this tonight, stop by the table 

where the camera is. 



Back to TELESCOPES – 
Do’s and Don’ts 

1.  Please ASK before you TOUCH! 
2.  NEVER touch any optical surfaces (glass 

lenses, mirrors)! 
3.  Know where you’ll be looking, where’s 

the eyepiece? 
4.  Approach scope with hands behind back, 

don’t grab scope. 
5.  Ask if you need help adjusting. 



Getting used to viewing takes 
some time… 

n  Stay DARK ADAPTED…no bright lights, red light 
if possible please, don’t shine lights toward 
observing area even from far away!! 

n  Carefully look all around within view of eyepiece, 
try to describe what you observe. 

n  Give the view a minute or two to soak in. 
n  Either eye, with or without glasses, other eye 

open or shut, experiment. 



Stuff we can’t see: 
n  Black Holes…they swallow all their light! 
n  Dark Nebulas…they don’t reflect nor emit light!  

They also block light from behind them! 
n  Very distant and/or very small objects…not 

enough photons get to us.   (Andromeda Galaxy 
is about 2 million light years away, farthest 
object visible to your unaided eye.) 



Please ask questions, there are 
lots of questions! 

n  We don’t know if there’s other life out 
there…very likely due to chemistry and 
number of planets. 

n  We don’t know size of our Universe nor 
where we are within. 

n  We don’t know how nor why our Universe 
began nor how it will end, it’s SOOOO 
BIG! 



We’ll take a look at tonight’s 
simulated sky 

n  We’re using STELLARIUM software that 
you can download for free from 

n  http://stellarium.org/ 


