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Some telescope characteristics 

 Sensitivity   !  D 2 

  Resolution  !  " /D ))

Human pupil:  "  ~ 10-3  mm     
               D = 5 mm 

1Õ 



Radio band:  
    "  = 20 cm                  

D= 30 m   30Õ 

D= 80 m   10Õ 

D=700 m     1Õ 



Visible wavelengths: 
Reflected sunlight 
# !Lunar phases 
  ÒnaturalÓ colours 

Radio wavelengths: 
Thermal black body 
 radiation (200 K) 
# ! No lunar phases 
      false colours   



Birth of a new science 
Bell Labs, Holmdel, NJ: 
20.5 MHz rotable antenna: 
 1) static from nearby thunderstorms 
 2) static from distant thunderstorms 
 3) faint steady hiss of unknown origin     

Karl Jansky  
(1905 Ð 1950) 
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The first scientific results 
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Radio Astronomy in Italy 
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32 m 

Northern Cross Telescope (1964) 
408 MHz Ð 73.5 cm 
EW: 564 ��  36 m 

NS: 64  antennas d=10 m (23.5 !  8 m) 

MEDICINA 
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Medicina (Emilia-Romagna) 

32-m parabolic dish  
1.4 GHz Ð 23 GHz 

1983 

32-m parabolic dish  
330 MHz Ð 43 GHz 

1992 

Noto (Sicily)   
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San Basilio (Sardinia) 
! !)HV4.c)R"%"7'()-97-,0")

! !)M)8,#90)-,0&S,%0)

! !)P,.-("/")87"_9"%#:)#,+"7'R")
))))=MBB)IJK)4)>BB);JKC)

! !)67"_9"%#:)'R&(&/:)

! !)3#S+")-7&.'7:)0978'#")

! !)b978'#")'##97'#:)AAB)d.)2Ib)

! !)b$'-"*)0978'#"c)*&.&%&0$))
))))0/'%*&%R)T'+"0)8,7)$&R$4)
))))87"_9"%#:)0-"#/7,0#,-:))

! !)!7'%0.&00&,%)#'-'<&(&/:)

b&/"G)e7'%9)b'%R9%&)=M^)L.)%,7/$),8)P'R(&'7&C))
F,T)261)("+"()
F,T)T&%*)=f+TZ))V).g0C)
b9&/"*)8,7)>BB4;JK),<0"7+'S,%0)



b&%R("4O&0$)b#&"%#")T&/$)/$")b2!)

30/7,#$".&0/7:) J&R$487"_9"%#:)#,%S%99.)

2'*'7)!7'%0.&00&,%)



!$")1/'(&'%)hFQ1)5"/T,7L)



>N)/"("0#,-"0)=ABBNC)

b"+"7'()/"("0#,-"0))
))#977"%/(:)<"&%R)<9&(/)

b/'S,%0),9/0&*")a97,-")

b"+"7'(),8)/$")T,7(*\0))
)('7R"0/)/"("0#,-"0)

U<0"7+&%R)T'+"("%R/$)
)?A)#.)@)>WM)#.)

O'/')#,77"('/,7)'/)i1ha)=5FC))



¥! U<0"7+&%R).,*")hFQ1)IL)V)
Ð! 2"R&0/7'S,%)+"(,#&/:)>AN4A^H)I<&/g0)

Ð! P'-'#&/:)BWj)!"7'<:/"0))=V4>A)$,970C)

¥! U<0"7+&%R).,*")"4hFQ1)
Ð! 2"R&0/7'S,%)+"(,#&/:)k)>B);<&/g0)

Ð! P'-'#&/:)9%(&.&/"*)

¥! U<0"7+&%R).,*")hFQ1)IL)^)
Ð! 2"R&0/7'S,%)+"(,#&/:)^>A)I<&/g0)

Ð! P'-'#&/:)A)!"7'<:/"0)=H)$,970C)

O'/')/7'%0-,7/)&%)hFQ1)





SN 1993J in M81 
VLBA : 
Mar 17 1993 Ð Feb 25 2000 
"  V ~ 15.000 km/s 
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Principle: 

    E is detected, interference can be performed (off-line) in computer 

Consequences: 
a)! Can replace mechanical beam forming by electronic signal processing 
b)! Put the technology of radio telescopes on favorable cost curve  
c)! Also: multiple, independent beams become possible  

Cost is driving a shift in design approach 
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Opaque 

Afterglow of Big Bang 

First objects form 

Formation of Earth 

   Now   

Invisible 
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Meteor events  
using radar 
(30 Ð 100 MHz) 

Cosmic Ray events  
using intrinsic  
coherent emission 
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ÒWhat are the basic properties of the fundamental particles and forces?Ó 

 Neutrinos, Magnetic Fields, Gravity, Gravitational Waves, Dark Energy 

ÒWhat constitutes the missing mass of the Universe?Ó 
 Cold Dark Matter (e.g. via lensing), Dark Energy, Hot Dark Matter (neutrinos)  

ÒWhat is the origin of the Universe and the observed structure and how did it 
evolve?Ó 

 Atomic hydrogen, epoch of reionization, magnetic fields, star-formation historyÉÉ 

ÒHow do planetary systems form and evolve?Ó   

 Movies of Planet Formation, Astrobiology, Radio flares from exo-planetsÉÉ 

ÒHas life existed elsewhere in the Universe, and does it exist elsewhere now?Ó 

 SETI 
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