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But wait theres more...

VLA, 5GHz

Chandra, Xrays
The brightest X-ray source in the sky.
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Note Moon torscale -
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_ Cygnus A
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CYGNUS A

Carilli et al






VISIBLE IN THE OPTICAL TOO!

3C 273

_ Looks like a star, sort of
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M81 in Optical




Power Spectrum - GLoang +43° GLat 0°

T~ Background: 7°K
g J— 1° Peak: 30°K
- -~ - - . / ~ ™~
/ - \ \
/ / / / \ \ \\
c / / f/ / \ \ \
- ” ' f / \ \
- (,' f ,/ / \\ \\ \l \.
| | |
| ( | By ] 1° PEAK at 1420.3623 MHz
0 \ \ // } /‘ |

fo = 1420 MHz \ L\ | |
¢ kA \ ‘ / |
Ao = 21 cm \ \ / / // /.

\
—— - - \ i_‘\ ~ — ,_’,/ /

- oJ \ — /
,Spm-FIlpC N \" -~ \\ . // /
: \ - S { oun >
/ y s -

- ~ \
w > ; -

Signal (°K)

n
b
|
o
[N
|
P
.Y

- - - - - = -

Frequency (MHz)

physicsopenlab.org

= | ’ —_

N
(S8



M81 in Optical M81 in HI - 21cm
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PULSARS
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Observation of a Rapidly Pulsating Radio Source

by

A. HEWISH
S. J. BELL Unusual signals from pulsating radio sources have been recorded at
J. D. H. PILKINGTON the Mullard Radio Astronomy Observatory. The radiation seems to

P. F. SCOTT come from local objects within the gala<y, and may be associated
R. A. COLLINS with oscillations of white dwarf or neutron stars.

Mullard Radio Astronomy Observatory,
Cavendish Laboratory,
University of Cambridge

In July 1967, a large radio telescope operating at a fre- of three others having remarkably similar properties
quency of 81-:5 MHz was brought into use at the Mullard which suggests that this type of source may be relatively
Radio Astronomy Observatory. This instrument was common at a low flux density. A tentative explanation
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e Object name: PSR19219+21 d-12-67  240m
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15-12-67
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e Pulses are extremely.regular

e Pulses are delayed at lower frequencies
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Hewish, Burnell, et al 1967




Fig. 11.9 Distribution of 558 pulsars in Galactic coordinates (from Taylor et al. 1993)
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Fig. 11.10 Integrated pulse profiles plotted in the same rotation scale for each pulsar for frequen-
cies 0.1-10.5 GHz. The pulse dispersion has been removed (figure from data in Kuzmin et al.

1998)
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Saturn

NRAO/AUI/NSF | Credit: I. de Pater, J.R. Dickel; NRAO/AUI/NSF



Jupiter
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PLANCK MEASUREMENTS OF POLARIZATION




ROTATION SYNTHESIS

-3+ 0rod m=*
O -+1rad m__2

+1 ++5rad m~°

124 122 120 118
a (J2000) Jelic et al. 2015, ASA, 583, A137




HOMEWORK

Discussion: Why Radio e For next Monday, read ano
is tricky (re ALMA comment on.

ProxCen analysis)
* Anglada et al 2017

ui.adsabs.harvard.edu/abs/2017Apd...850L...6A/

Brightness

= . e Macgregor et al 2018
Em ISSIonN M eCh aniSIms ui.adsabs.harvard.edu/abs/2018ApJ...855L...2M/



