Introduction to Radio Astronomy

What is Radio?

The Electromagnetic Spectrum
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The EM Spectrum and Objects You Can See With It
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(All pictures below are from NASA)

The EM Spectrum - Radio
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The EM Spectrum - X-Rays
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Why Radio?
Wavelengths Available From Earth
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What Causes Radio Emissions?

1. Thermal Radiation 6
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Blackbody Radiation and Temperature
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Spectral Line Thermal Radiation

# b
N N
Non-Thermal Radiation
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Noise and its Nature
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Swynchrotron radiation

radio waves ; g g charged particle (proton or electron)
® magnetic field
% % % radio waves

synchrontron radiation occurs when a charged particle encounters a sirong
magnetic field — the particle is accclerated along a spiral path following
the magneiic field and emitting radio waves in the process — the result

is a distinct radio signature that reveals the sirength of the magnetic field
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How Was Radio Astronomy Discovered? 6 D CO
Karl Jansky — 1905-1950
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Grote Reber — 1911-2002
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Imaging: Radio vs. Optical ——
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Radio Imaging
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Professional Radio Images

Radio Quasar 3C175
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Locating radio objects in the sky (RA and DEC)
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Practical Applications/Examples

Optical:
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Celestial Sphere Map (Parial freen 13-0Hre.RA)
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Radio:
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Radio Sky Map (Mine Yith Some Point Sources Added)
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Deciding on a Project
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ELF/Whistler Radio Astronomy ¢D 6& [ (easy to make but requires special location to observe)
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VLF radio astronomy & Solar radio astronomy [ (easy to make and use)
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Local Time
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Jovian radio astronomy (Radio Jove)/Decametric radio astronomy/Planetary radio astronomy
[(Radio Jove is fairly easy to make and use but requires a large antenna — you can use SW radio as well)
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Meteor Detection by Radio [(You can use FM or SW radio for some detections so it’s fairly easy to use)
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Continuum Radio Astronomy/Hydrogen Line (OH and Other Lines) Radio Astronomy/Spectral Scans
[(Requires specialized equipment — difficult to make — you can buy units from Radio Astronomy Supplies)

Common Project: Drift Scan/Total Power Radio-1420 Mhz.
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1: LNB (Low-Noise Block converter)

2: LlF. Amplifier + diode detector (homemade)
3: Voltage-Offset module (homemade)

4: Chart Recorder (or equivalent)
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Artificial satellite detection
*(You can use SW radio for some detections so it’s fairly easy to use — you need tracking information

from the web and may need specialized antennas for more distant or weak object detection)
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Itty-Bitty radio Telescope (IBT)
*(In its simplest form (a satellite detector and dish antenna) it is quite simple to make and use — the more
advanced model described below can be obtained through the
SARA/NRAO Navigators program)
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Advanced Radio Projects (Difficult projects — probably not for beginners)

Gamma Ray Bursts Racko Pesk Coippatios i SLE Light Curve
#h+ #J + J " ) * ] ‘I T
# # E T
" b # 1 =
+ J £ ;
# E , 3 Ik
@ n C C n = - 6 # mn Fbaert ‘T_‘ g-:J \:J, -l:" 4_\.\_,1\_,-\—
+ \J P ! " -‘I:;!G‘Nl 11:37:00 11:38:00 ‘lﬂ!‘ﬂ :
- " ! + $ L0400 § 00
e CC " * #
e = " 6 # $
# 0 ? #? 0 *8R*+ *
e C " + J . 040 @& 0 0
Pulsars
% . FRllE B 000 VR Procalnrdf o
;555 | | .
# " "f E " # ; h| i il“’l :u-‘-| ]1 l| H] “
1 1 1 :“':.{ B LN e ..T.IJ..:::.:rtﬁ._..‘.:: I
! : .l
" b .
s 1 "y A
- # #
i I
" " " #
+ $ * # 0 0
$# ! # # "
# " 0] CcC "oz " 6 #
# # =
- " 1
e CC ™ * #



Advanced Radio Projects (continued)

Interferometry
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