
Announcements

ÅExam 2 is one week from today!

ÅChapter 5 Smartwork will be due 

Friday



Last Time

ÅRefractor telescopes

ÅReflector telescopes

ÅThe atmosphere blocks most light from 

space from ever reaching the Earthôs 

surface and messes up what light does reach 

the surface



Lecture Tutorials

Start: p.49 (read p.49 very well)

Finish: p.51

As always, work in small groups of 2-3 Earthlings



Early telescopic observations 

were done by eye



Shortcomings of the human eye

Non-permanent images

ÅYou have to draw what you see 

The eye can only register light levels above a 

certain value

It takes 10 photons for your eye to detect any 

light at all (on average)

Only sensitive to visible light (no IR, UV, x-

ray, gamma, radioéetc.) 

L





By the early 1900õs photographic 

plates were the dominant 

scientific way to observe



Film Pros and Cons

ÅRecordable images

ÅConsistent behavior

ÅCan see fainter objects 

than the human eye

ÅAdjustable integration 

times

ÅTedious

ÅVery long exposure 

times

ÅCan only detect visible 

light (sometimes less 

than the human eye)

ÅNon-linear detection

ÅVery poor efficiency



Today most observations are 

done with a CCD Camera

Charge-coupled Device

A CCD is a thin silicon semi-conducting chip 

The image formed by the telescope

falls on the CCD chip and is 

recorded in a pixel format



A CCD converts photons into electrons 

and then counts the electrons

Each pixel acts like a light bucket, catching photons, 

converting them to electrons and storing them until they are 

read out by the electronics


