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Future Array Design & Technology

A Short history of radio astronomy
A Review of current/planned telescopes
A Leadingedge technologies
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A Varying physical propertigstemperature, pressure, structure,
magnetic fieldgielddifferent EMemissions

A Radiod nonthermal accelerationf charged particles,
spiraling in magnetiteld, thermal emission

A Atoms & molecule$ also possess unique radio frequencies
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Heinrich Hertz: 1888 early radiotransmission

sender receiver

Once it was shown that the guantity
that oscillates in a light wave is

the electric field or the magnetic
field, Heinrich Hertz artificially
produced waves of different wave-
length from those of visible light.
Above are his oscillator, or sender,
and his resonator, or receiver.
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A All unsuccessful a&.g. detecting u n é

A Planckd estimates Solar thermal radiation small

A Heavisided Kennellyd ionosphere optically thick
ANo attempts for 30 year

A 1 9 3 dtdussatlantic radio phone calls

A Interference: 1830m wavelengths

A Bell Labsd Karl Jansky, engineer
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Karl Jansky & Grote Reber

A Detected radio signals 1932
I Nearby thunderstorms
I Distant thunderstorms
I Faint steady hiss 7?7
A Sidereal, not sola¥ plane of our Galaxy
A 1933 May 5 NY Times announcement
A Jansky wantedtodomo@Be |l | | abs di
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WWII

A Large resources put into radio, radar technology
worldwide

A During war: J.S. Hey (UK) finally discovered radio
emission from the Sun, also Australian/NZ group
(early morning jamming..)

A After war: UK, Australia, Netherlands moved
expertise and resoarces

A US8 Caltech/Owens Valley in 1950s
A National Radio Astronomy Observatory1956
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Jodrell Telescope

v,
= p—
IV
¢ 1B
B
£ e -

-~
P

| %..A,.

-

L ¢ oK
- _.F.-.‘.'*gﬁ.rpn?

—— .¢.l.;.







Parkes Telescope




Effelsberg Radio Telescoy
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Green Bank Telescope






Angular Resolution

Resolving power (how small of a thing you can
0OseeoO0) depends on the si
wavelength of the light

~ For radio waves,

I - this is | ar.
size -— _ So this must also
be large
0Si zed = di ameter of t el

maximum distance between telescopes for arrays
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Radio Telescopes: Resolution
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Cambridge 1mile & 4C Telescopes






b/ Very Large Array
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Allen Telescope Array






SpaceVLBI

RadioAstron




Atmosphere
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Primary wavefront
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Gl e Long Wavelength Array



Station Overview Core Overview

100m 5 km
Full Array Overview

UL REL Y

A0 km S0k






