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Galileo Galilei









The 

Moons 

of 

Jupiter



Saturn



Venus



Venus must orbit the Sun



Neptune





Helvelius



Achromatic Doublet



Charles Messier



Messier’s

Catalogue

• Finally included 

110 objects

– Open Clusters

– Globular Clusters

– Planetary Nebulae

– Galaxies



M45 – The Pleiades Cluster



M13 – Globular Cluster



M27 - Dumbbell Nebula



M31 – The Andromeda Galaxy



M81 and M82



Giant Refractors



Sirius B

Clarke

Brothers



Lowell 24 inch

Percival Lowell

observing Mars



Canals on 

Mars?



Vesto Melvin Slipher

• Used the Lowell 

24” refractor to 

measure the speeds 

of approach or 

recession of  

galaxies



Newton’s Reflecting 

Telescope



William Herschel 

and his Telescope



Uranus



The Leviathon

of Birr Castle





Edwin 

Hubble

Showed that the

Universe was

expanding.



Cepheid Variables

• Henrietta Leavitt observed that  
Cepheid Variable Stars had a very 
regular variation in brightness.

• Their brightness was a function of 
their period



A Cepheid 

Variable in M31

• A photographic 
plate taken with 
the 100 inch 
Telescope.

• Hubble had 
discovered a 
Cepheid 

Variable.



Hubble Diagram

V = H0x R  where  H0 = Hubble’s Constant 



An Expanding Universe



Russell Porter’s 

Drawings







The MK 1 Radio Telescope



Linked to a small Telescope

• Signals 

from a 

remote 

telescope 

were 

brought 

back to 

Jodrell 

Bank by a 

microwave 

radio link 



The Quasar 3C 273



3C273 

Redshift

Maarten Schmidt



What powers these objects?



Mt Palomar

48” Schmidt





Plates are 7”

square

5 degrees on a 

side

Virgo Cluster



November 1972:  966 MHz Survey



National 

Geographic 

Sky Survey



“Two” Quasars and a Galaxy 





Hubble’s 

Constant

• Jodrell Bank Observations of Gravitational 
lenses have enabled an accurate measurement 
of Hubble’s constant to be made:

– 71 +/6 km/sec/Mpc



QUEST 161 Mpixel CCD

• Each area of sky 

is observed 

three times at 

1.5 hours 

intervals



NEO’s



Sedna

An Ice Dwarf at 88 AU – 3 times further away 

than Pluto.

~1,600 km in diameter



Eris and Dysnomia



10 m KECK Telescopes



• Segmented Mirror using 

ACTIVE Optics



Other Solar 

Systems



VLT



Adaptive Optics



Laser Stimulated Artificial Star



Direct Detection:  A planet in orbit 

around a “Brown Dwarf”

• Observed by the 

VLT in Chile in the 

infrared using 

adaptive optics.

• 5x Jupiter mass at a 

distance of 55 AU 

from brown dwarf.



β Pictoris b



HR 8799 with 

three planets 

imaged by the 

Keck Telescope



Hubble Space Telescope



Hubble Space Telescope





A problem with 

the mirror!





Hubble Visible Image of Formahaut b





M16





Eta

Carina



Ring 

Nebula



Crab 

Nebula



LMC



SN1987A







Hubble’s 

Constant

• Observations of 
Cepheid 
Variables have 
provided what is 
perhaps the very 
best value:

74.2 km/sec/Mpc

+/- 3.4 
km/sec/Mpc





Hubble 

Deep 

Field



Hubble 

Ultra-Deep 

Field



Robotic telescopes

1) Small wide field telescopes to 

detect planetary transits



WASP

Super-WASP



Planetary 

Transits





Robotic telescopes

2) High slew rate telescopes to detect 

transient events such as Gamma 

Ray Bursts



Swift Spacecraft



Gamma Ray Bursts



High Speed Slew Rate Telescopes



Robotic telescopes

3)   Two metre class telescopes to detect 

longer gamma ray bursts and find 

planets by gravitational microlensing





Faulkes Telescope: Siding Springs



Faulkes Telescope: Hawaii





Gravitational 

Micro-lensing









Interferometric Arrays

Combining multiple telescopes to 

give ultra-high resolution





COAST at Cambridge



Capella binary:



Binary Star System



Mt Wilson CHARA Interferometer





CHARA

Image of 

a star!



VLT Interferometer

• Equivalent to a 100 metre aperture telescope



t Leptoris

• 500 Light 

years from 

us.

• 100 times the 

size of the 

Sun.



The Future

30 and 40m diameter telescopes



Thirty Meter Telescope







Bring light to many 

instruments.



E-ELT



Segmented Mirror



Optical astronomers have an exciting 

future!


