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Overview

Mission Impossible...

Lots of pictures!

No equations!

Some history

Some telescopes that no longer exist

Some telescopes that don’t yet exist
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Karl Jansky, 20MHz (14.6m), looking for RFI




Grote Reber

3000MHz
900MHz
160MHz

A transit
telescope




Reber’s telescope
today




Reber later worked for the NBS




Reber’s SKA, operated at 2 MHz
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Dover Heights (1946-1954)




Yagi antenna




The Yagi Antenna is a directional antenna invented by Dr.
Hidetsugu Yagi of Tohoku Imperial University and his assistant, Dr.
Shintaro Uta (or Uda). This groundbreaking invention combined a
simple structure with high performance. Most ultra short or
extremely short wave receiving antennas, such as TV antennas,
use this structure. Dr. Yagi's invention was ahead of its time
(patented in 1926) and therefore not understood in Japan. Its
value was, however, accepted in Europe and North America,
where it entered commercial production.
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Log periodic antenna




Dover Heights

The sea interferometer chart recording of the strong extragalactic radio source,
Cygnus A. This was observed at Dover Heights on 22 October 1948 using a
four-element Yagi antenna operating at 200 MHz. From the interference fringes
it was possible to calculate that the angular size of Cygnus A was less than
eight arcminutes. Cygnus A was the first compact extragalactic radio source to
be detected at Dover Heights. The observations had a huge impact on radio

astronomy. The interference fringes from Cyg A seen here show unusual
intensity fluctuations.
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Lovell Telescope 250-ft (76m), from 1957




Lovell Telescope

© CAVENDISH PRESS







T 332

B o
|lf|'Ji>




Mk I




In 1964 the second large fully steerable radio telescope was built at
Jodrell Bank on the site of the 218ft Transit Telescope. The parabolic
reflecting surface had an elliptical outline to increase the collecting
area over a circular aperture. It is approximately 25m in diameter. It
was the first telescope of any type in the world to be controlled by a
digital computer, the Ferranti Argus 100. This was one of the very first
computers designed for real time control and built using germanium
transistor logic and a ferrite core store. The storage capacity was
initially 12 kilobytes! Highly optimised code was used to carry out the
co-ordinate transformations required in the control software. In 1971
the Argus 100 was upgraded to an Argus 400 computer which was
also capable of carrying out the data acquisition tasks for the
telescope's observing. In 1987 new aluminium panels were mounted
on the original steel surface.
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THE FIRST STEP ON THE MOON
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"“Dish

BASED ON A TRUE STORY

ik TN RN
SENENEVENDD!TATLEREAME

!
1 - ) I " ot o
18 ¥ M UL LI L
i (A 2 woledsborinn  Drocs e foard Tielid S8house UL AN s @

NOW AVAILABLE ON VIDEOCASSETTE AND 2¥2




‘AN INSPIRED HUMAN COMEDY"

As Neil Amnstrong set foot on the moon, our only link
was a satellite clish in rural Australia with a few bugs

(And a few hundred sheep)
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Green Bank 300-ft (90m), built 1962







Arecibo Observatory, built 1960-1963 (NAIC)
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Inside Dome

feed

Receiver
Room
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secondary reflector

rays from pnimary
reflector
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A BIG EYE ON THE SKY

500-meter aperture spherical radio telescope (FAST)

Surveys neutral hydrogen in the Milky way and other Finds out where extraterrestrial life might existin

galaxies space
Detects new galactic and extragalactic pulsars Detects dark energy and helps us understand the
Finds and researches the first shining stars evolution of galaxies

Karst valley depression Receiver Cabin

A natural limestone depression in A lightweight focus cabin is powered by

southern Guizhou province creates a cables and operated by a robot. The cabin

cradle for the telescope’s main contains multiple-beam and multiple-

reflectors. band receivers.

Laser total station

4 Optical fibers

1es as sensitive as

4,600

Triangular aluminum

g - panels

Supporting X ;

structure .
o 7,000 1,000
The S500-meter-wide ' '

TTITT I active main reflector The number of pulsars in The number of light years
: directly corrects for the Milky Way Galaxy it will Iinto space FAST will enable
spherical aberration, detect in less than a year sclentists to detect the
signal

Main cable net Tie-down cables
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Figure 1: Left: FAST optical geometry, right: FAST 3-D model
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Green Bank 140-ft, 1965 --










Hartebeesthoek 26m (1961 — 1975 — now)




Hobart 26m (1965—1985 Orroral Valley)




GBI




Ohio “Big Ear” 1963-1998
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1971 SKy Survey
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Sources discovered in the course of the survey were assigned names
according to a coordinate numbering system consisting of a two-letter
prefix followed by three digits. The first letter, O, stood for Ohio, and the
second letter, B-Z inclusive (omitting O) indicated the source right
ascension in hours (0-23 inclusive). The first digit indicated the
declination zone in increments of 10°, while the last two digits give the
right ascension to the nearest one-hundredth of an hour.
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EVEZIEITe example fromithe VLA™
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Courtesy Michael Rupen




AIPS User 213 CAS A:B CLN

13 CAS A:C CLN AIPS User 213 CAS A:D CLN




AIFS User 213 CAS A:B CLN AIPS User 213 CASA: A+3+C+C

A+ B+ C+D
B3
total flux

AIPS User 213 CAS A:C CLN AIFS User 213 CAS A:D CLN
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ademy Award -Winning f “Forrest Gump” and Pulitzer Prize-Winning Author of “Contact””

JODIE FOSTER
MATTHEW McCONAUGHEY
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A message from deep space.
Who w the first to go?
A journey to the heart of the universe.




VLBA
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Owens Valley, California ¥ Hancock, New.Hampshire

Mauna Kea, Hawaii

] . -

Texas St. Croix, Virgin Islands
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Kitt Peak, Arizona Pie Town, New Mexico Fortﬁavis,




GMRT
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GMRT

30x45m

38MHz-1.4GHz

LOCATIONS OF GMRT ANTENNAS (30 dishes )
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ering the Murchison Widefield Array (MWA).
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2000 SONGS TERABYTES

PER DAY

The IBM Cluster is expected to process the
data at a speed of A The cluster is expected to The research will help
the equivalent to over process approximately scientists study the early
nd allowing scientists to study more of data per day at stages in the evolution of the
of the sky faster than ever before, and with full data rate universe some
greater detail.

LR LR I

is a new radio telescope
designed to capture low frequency
radio waves from deep space as

e ioler e loberon well as the volatile atmospheric
e . The MWA
between conditions of the Sun. The signals (B

will be captured by the telescope’s -
from positioned $51 m I I

in

MWAis the result of an

and processed
by the IBM technology.

Visit MWA Facebook at:
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VSOP, 1997-2003
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208 m parent (virtual) parabola
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Distant Normal Galaxies
Distant Galaxy Formation
Primordial Star Formation
Structure of the Universe
Extragalactic MegaMasers

Radio Galaxy Structure

Black Hole Jet Physics

Structure of the Milky Way

Galactic Spectroscopy of Star Forming
Regions and Circumstellar Envelopes

Supernovae and Star Formation
Galactic Masers

Astrochemistry

Pulsar Physics

Solar System Studies

l HI Spectroscopy

Redshifted Lines [

jH0

OH
Radio Continuum

VLBI Continuum Imaging

Psio

. I HI, OH, H,CO Spectroscopy
Atomic and Molecular Spectroscopy

7 Radio Continuum

CO, Cl
Dust Continuum

Continuum Imaging

CO Spectroscopy -

co, HeN, HCO' || spectroscopy [}
Molecular Spectroscopy

OH CH,OH H,0 Sio Sio
Molecular Spectroscopy Molecular Spectroscopy
Radio pulse timing
Bi-static radar
| |
| | | I HHW\I I AtmclnsphelricI Stop Balnds I
0 10 20 30 40 50 60 70 80 90 100 110 120
Frequency (GHz)
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VSOP-2

ASTRO-G







ALMA










The initial ALMA array will be composed of 66 high-precision antennas,
and operate at wavelengths of 0.3 to 9.6 mm. The American and
European partners have each placed orders for twenty-five 12-metre
diameter antennas, that will compose the main array. East Asia is
contributing 16 antennas (four 12-metre diameter and twelve 7-metre
diameter antennas) in the form of the Atacama Compact Array (ACA)
which is also part of the enhanced ALMA.

As of this week, there were 45 of the 66 antennas installed!
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Bands 3, 6, 7 and 9 will be the first bands available on all antennas.

Band Freq. range(GHz) IF range (GHZz)

3 84 — 116 4-8
6 211 =275 5-10
7 275—-373 4-8
9 602 - 720 4 —-12

The ALMA 12-m array will cycle from its most compact configuration,
with maximum baselines of ~150 m, to its most extended configuration,
with maximum baselines of ~16 km (when completed), and back. The
Atacama Compact Array (ACA) will have two configurations, one of
which is a north-south extension to provide a better beam shape for far-
north/far-south targets.
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SKA site decision

Announced Friday 25 May 2012

“Site duel ends in dual site”

(credit Matthew Colless)




SKA Phase 1 Dual Site
Implementation
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SKA1 _Mid + MeerKAT SKA1 Low SKA1_AIP_Survey + ASKAP
Dish Array SKA1_Mid : 190 15m dishes + SPFs RSA
Low Frequency Aperture Array SKA1 Low : 280 Aperture array stations ANZ

. Survey Instrument SKA1_AIP_Survey : 60 15m dishes + PAFs ANZ ’



SKA Phase 2 Dual Site: conditional on
delivery of Phase 1

SKA2_ Mid_Dish SKA2 AIP_AA SKA2 Low
Low Frequency Aperture Array SKA2 Low ANZ
Mid Frequency Dish Array SKA2_Mid_Dish RSA

Mid Frequency Aperture Array SKA2 Mid_AA ANZ or RSA )




SKA Implementation

8 countries: UK, NL, IT, CA, CN, AU, ZA, NZ
3 more to join: IN, SE, DE

More partners welcome

2012 — 2016: pre-construction phase

SKA Observatory to be established

2016 —2020: €350M Phase 1

2020 —2025: €1.2B Phase 2
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Your task, if you wish to accept it...

Use as many of these telescopes as possible to maximise your
science!



Thank you

CASS
Philip Edwards
Head of Science Operations

t +61293724717
E philip.edwards@csiro.au
w www.atnf.csiro.au
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