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Telescopes Now

> When Galileo sought to introduce the telescope to the
study of the heavens in 1609, he had to master the
material and mechanical techniques needed for making
and improving his instruments, to train himself as an
effective observer, to argue for support from the Senate in
Venice or the Medici Family in Florence, to get his results
published, noticed and accepted, and to use them to
advance his position and authority in a developing and
contentious field.

What practical, political, technical, financial and
organisational challenges face telescope builders today?




Scheme of Lecture

UC London: my accidental move to astronomy
Space telescopes and instrumentation
Rocket-borne telescopes

European TD-1A satellite

Balloon-borne telescopes

International Ultraviolet Explorer satellite
Anglo-Australian Telescope instrumentation

Image Photon Counting System

Hubble Space Telescope and Image Photon Detector
IPCS observing: “Flying Circus”

Palomar

Kitt Peak

Anglo-Australian Observatory

European Southern Observatory

“Became” an astronomer at Palomar

Generated new branch of observational cosmology
La Palma Observatory: INT; JKT; CATC; William Herschel Telescope
WHT outside budget and to be cancelled

Saw how WHT could be built for half the price
Proposed to SRC; led study; WHT approved
Director Royal Greenwich Observatory

Built UK Observatory; and built WHT to budget
Director RGO and Royal Observatory Edinburgh
On to Gemini Telescopes
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Top-end ring:

Nasmyth flat:

Nasmyth 2 platform

Primary mirror and cell:

Azimuth turntable

Nasmyth 1 platform

based  High:R

Primary mirror and mirror cell: Cervit, 4.2-m diameter /2.5 concave paraboloid mirror,

mounted on an axial flotation system of 64 roll-diaphragm seals with independently-controlled
g8 pressure, together with axial radial-support system plus defining links
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A Schematic Diagram of a Slit Spectrograph

Y 7




< STARLIGHT

[
A &G BOX

MULTI-SUT (4™xS0" FIELD) - W /Q e

FIBRE INPUTS '

ANAMORPHOTIC LENS SYSTEM =

POLARISATION */; & A/, SLIDES
DEKKER -

SLIT (SCALE 1" REP 220 pm ) - 3

FIELD LENS & WOLLASTON PRISM SLIDE -

FOLD
BLUE 4 DICHROIC- *
CLEAR

\ ¥
RED{FOLD FILTERS

CLEAR ¢

- GRATING DARK SLIDE
BLUE 50cm CAMERA

. {} X -DISPERSER
’f@}\ SHUTTER

ILPCS. DETECTOR

GRATING DARK SUIDE” f~ AR © /HARTMANN SHUTTERS
X - DISPERSER - o |

COLLIMATOR
# 150
FAINT OBJECT
SPECTROGRAPH
COLLIMATOR

§ 150



MULTI-OBJECT SLITS -

GRATING 220x165 — \ =

musrolos — |

BLUEFILTER — — —
(ND & COLOUR) E

500f.1.RED MRA __7__,__,_.,.-——-*- T

RED FILTERS 7”7““"%
(ND & COLOUR)

CC D DETECTOR

_,,/
RED FOLD

FO.S. SHUTTER = - g " COLLIMATORS 1650 £..(fT

“ISIS” SPECTROGRAPH

4.2m WHT CASSEGRAIN INSTRUMENT



/ﬁ‘ Continuum spectrum

Emission Line Specirum
'y /ﬁ‘ --

Cold 5as Absomtion Line spectrum




Cumulative
absorption
spectra

Subtracted
by cloud 1

A beam of light coming to Earth from a distant quasar passes through
numerous intervening gas clouds in galaxies and in intergalactic space.
These clouds of primeval hydrogen subtract specific colors from the beam.
The resulting ‘absorption spectrum, recorded by Hubble's Space Telescope

Imaging Spectrograph (STIS), is used to determine the distances and
chemical composjtion of the invisible clouds.

Final absﬁrptiun
spectrum
recorded by STIS

E‘:ruI::ﬂ:ran::tﬁ-n:i9
by cloud 2

Subtracted
by cloud 3
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xT]H[]E INDEPENDENT

A Nasa spacecraft has detected echoes of the galaxies' birth fourteen thousand million years ago. The discovery about the formation of

the stars after the Big Bang has been hailed by excited scientists as the Holy Grail of cosmology. Susan Watts and Tom Wilkie report
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Afterglow Light
Pattern
380,000 yrs.

Inflation

Quantu
Fluctuations

Dark Energy
Accelerated Expansion

Dark Ages Development of
Galaxies, Planets, etc.

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years
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13.7 BILLION YEARS
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