
ISAAC NEWTON TELESCOPE
THE ISAAC NEWTON GROUP OF TELESCOPES (ING) CONSISTS OF THE WILLIAM HERSCHEL TELESCOPE

(WHT), THE ISAAC NEWTON TELESCOPE (INT) AND THE JACOBUS KAPTEYN TELESCOPE (JKT). THE ING
IS OWNED AND OPERATED JOINTLY BY THE PARTICLE PHYSICS AND ASTRONOMY RESEARCH COUNCIL

(PPARC) OF THE UNITED KINGDOM, THE NEDERLANDSE ORGANISATIE VOOR WETENSCHAPPELIJK

ONDERZOEK (NWO) OF THE NETHERLANDS AND THE INSTITUTO DE ASTROFÍSICA DE CANARIAS (IAC) OF

SPAIN. THE TELESCOPES ARE LOCATED IN THE SPANISH OBSERVATORIO DEL ROQUE DE LOS MUCHACHOS ON

LA PALMA, CANARY ISLANDS WHICH IS OPERATED BY THE INSTITUTO DE ASTROFÍSICA DE CANARIAS (IAC).  

THE INT HAS A 2.54-METRE PRIMARY MIRROR WITH A FOCAL RATIO OF F/2.94. IT USES A POLAR-DISC/FORK

TYPE OF EQUATORIAL MOUNT. INSTRUMENTS CAN BE MOUNTED AT THE CORRECTED F/3.29 PRIME OR F/15
CASSEGRAIN FOCI. TOTAL WEIGHT OF THE TELESCOPE IS ABOUT 90 TONNES. THE TELESCOPE IS USED FOR

WIDE-FIELD IMAGING.

SCIENTIFIC HIGHLIGHTS

The brightest object ever observed. Quasars are generally
the most energetic objects observed in the universe. APM
08279+5255 was discovered using the INT in 1998. It’s an
extremely bright quasar four to five million, billion times
brighter than the Sun and about 100 times brighter than the
next brightest object that had been observed until then. The light
from the quasar has been travelling to us for roughly 11 billion
years, nearly 90% of the age of the universe and set out on its
long journey when the universe was only about 10% of its present
age. Since this quasar is such a powerful beacon of light and has
travelled 11 billion light years, it can also be used to investigate
intervening objects that leave an imprint on the light from the
quasar. By studying these imprints we can learn what conditions
in the early universe were like and measure how primordial gas
was converted into the stars and galaxies that we see around us
today.

Resolving accretion disks. Accretion disks play an important
role in many astrophysical environments, such as active galactic
nuclei, protostellar systems, X-ray binaries and cataclysmic
variables. The lack of spatially resolved information, however,
has meant that models for accretion disks are in general poorly
constrained by observations. By using the shape of the light
curve from an eclipsing cataclysmic variable, UX Ursae Majoris,
astronomers reconstructed the spectral energy distribution
across the face of an accretion disk for the first time in 1994. In

1997 for the first time again, astronomers detected spiral
structure in the disc of gas that surrounds one of the stars in an
interacting binary star system known as IP Pegasi. Such detailed
reconstructions of accretion disks have helped to bridge the gap
between observations and theoretical models.

Discovery of the best-ever stellar-size black hole
candidate in a compact binary star system. Unequivocal
evidence for a stellar-size black hole in the Galaxy had been
sought for decades. X-ray source Cyg X-1 was a strong candidate,
but the massive companion star made it difficult to set a lower
limit of better than 3 solar masses to the mass of the compact
object. In order to get a good coverage of the radial velocity curve
of V404 Cyg, the associated optical source, 73 spectra were
obtained using the William Herschel and the Isaac Newton
telescopes in 1992. From the mass function of the system, it was
possible to set lower limits to the mass of the primary star. The
astronomers got 6.26 solar masses which substantially exceeds
the 3 solar masses maximum allowed mass of a neutron star. So
they concluded that the compact object had to be a black hole. 

The Wide Field Survey. The ING’s Wide Field Survey (WFS)
programme makes use of the Wide Field Camera to carry out a
range of scientific programmes. The WFS archive contains one of
the world’s largest reduced (ready for research) CCD sky survey
available on the web.

The number of scientific highlights from the WFS has been very
high and includes the first ever detection of a dark galaxy (a
galaxy made of dark matter), the discovery of a low surface
brightness dwarf galaxy nearby, and the discovery of many
intermediate redshift type Ia supernovae which have helped
astronomers to study in depth the recently discovered
accelerated expansion of the universe.
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TTECHNICALECHNICAL DDESCRIPTIONESCRIPTION

The optical system of the INT is a conventional CassegrainThe optical system of the INT is a conventional Cassegrain
configuration with a paraboloid primary mirror and aconfiguration with a paraboloid primary mirror and a
hyperboloid secondary. The primary has a diameter of 2.54hyperboloid secondary. The primary has a diameter of 2.54
metres (the original 98-inch primary mirror was replacedmetres (the original 98-inch primary mirror was replaced
by a 100-inch mirror when the INT was moved to La Palma;by a 100-inch mirror when the INT was moved to La Palma;
the telescope was first put in operation in the Unitedthe telescope was first put in operation in the United
Kingdom) and a focal length of 7.5-m. It weighs 4,361 kg, isKingdom) and a focal length of 7.5-m. It weighs 4,361 kg, is
made of low expansion made of low expansion ZerodurZerodur ..

There are two focal stations, the f/3.29 Prime focus (withThere are two focal stations, the f/3.29 Prime focus (with
focal corrector) and the f/15 Cassegrain focus. The f/50focal corrector) and the f/15 Cassegrain focus. The f/50
Coudé focus was never implemented. The Prime focus givesCoudé focus was never implemented. The Prime focus gives
a unvignetted field of view of 40 arcminutes anda unvignetted field of view of 40 arcminutes and
Cassegrain, 20 arcminutes.Cassegrain, 20 arcminutes.

Both Prime and Cassegrain foci are equipped withBoth Prime and Cassegrain foci are equipped with
instrument rotators and autoguiders. The autoguidersinstrument rotators and autoguiders. The autoguiders
continuously analyse the image of a guide star and providecontinuously analyse the image of a guide star and provide
small corrections to the telescope tracking. That is theirsmall corrections to the telescope tracking. That is their
main function but they also monitor transparency andmain function but they also monitor transparency and
seeing. Pointing accuracy of the telescope is around 5seeing. Pointing accuracy of the telescope is around 5
arcseconds and guiding accuracy is better than 0.3arcseconds and guiding accuracy is better than 0.3
arcseconds.arcseconds.

The telescope has a polarThe telescope has a polar
disdiscc /fork type equatorial/fork type equatorial
mounting supported bymounting supported by
five axial and threefive axial and three
radial hydrostatic oilradial hydrostatic oil
bearing pads. The born-bearing pads. The born-
again INT, at La Palma,again INT, at La Palma,
differs significantly in differs significantly in itsits
mechanics, electronicsmechanics, electronics
and optics from theand optics from the
earlier incarnation atearlier incarnation at
Herstmonceux, U.K. TheHerstmonceux, U.K. The
change in latitude to 28change in latitude to 28
degrees 45 minutes hasdegrees 45 minutes has
resulted in a largeresulted in a large

23 Novembre 200423 Novembre 2004 More information: http://www.ing.iac.es/More information: http://www.ing.iac.es/

change of angle to thechange of angle to the
polar disc. polar disc. 

The INT is a single-The INT is a single-
instrument telescopeinstrument telescope
since 2003. The Widesince 2003. The Wide
Field Camera (WFC)Field Camera (WFC)
at the Prime focus, isat the Prime focus, is
a four CCD cameraa four CCD camera
covering a 0.5 squarecovering a 0.5 square
degree field of view.degree field of view.
This state-of-the-artThis state-of-the-art
new instrument offersnew instrument offers
unique opportunitiesunique opportunities
to execute highto execute high
resolution, deep, wideresolution, deep, wide
field optical imagingfield optical imaging
surveys.surveys.

Current CCD (ChargeCurrent CCD (Charge
Coupled Device) detectorCoupled Device) detector
technology providestechnology provides
nearly perfect solid-nearly perfect solid-
state, digital detectorsstate, digital detectors
that are now widely used in astronomy and have replacedthat are now widely used in astronomy and have replaced
other light sensitive devices such as photographic platesother light sensitive devices such as photographic plates
and photomultipliers.and photomultipliers.

The telescope and the dome are normally operated byThe telescope and the dome are normally operated by
means of a dedicated computer, the so-called Telescopemeans of a dedicated computer, the so-called Telescope
Control System. Control System. 

The telescope control room is located on the third floor ofThe telescope control room is located on the third floor of
the INT building, next to the observing floor and thethe INT building, next to the observing floor and the
telescope. When entering the control room through the westtelescope. When entering the control room through the west
entrance, we encounter the following (all on your right):entrance, we encounter the following (all on your right):

– – The instrument and data monitors. These units are partThe instrument and data monitors. These units are part
of the Instrument Control and Data Acquisition Systems.of the Instrument Control and Data Acquisition Systems.
The astronomers normally sit at these terminals at night.The astronomers normally sit at these terminals at night.

– – The control desk. This is the large panel with pushThe control desk. This is the large panel with push
buttons, TV monitors, keyboards, etc. mainly used forbuttons, TV monitors, keyboards, etc. mainly used for
engineering functions of the telescope. engineering functions of the telescope. 

– – The engineering rack. It serves for manual control ofThe engineering rack. It serves for manual control of
telescope functions and the dome during start up. telescope functions and the dome during start up. 

– – The weather monitor. This tells the observer aboutThe weather monitor. This tells the observer about
conditions outside. For safe operation of the telescope,conditions outside. For safe operation of the telescope,
relative humidity must be below 90% and wind speedrelative humidity must be below 90% and wind speed
must not rise above 80 km/h.must not rise above 80 km/h.

Chronology of the Isaac Newton Telescope

1642 Dec 25 Isaac Newton born

1942 Tercentenary celebrations of the birthday of Sir Isaac Newton
delayed because of war

1945-6 Proposal for large telescope for use of all British astronomers

1946 Jul 7 First day of official celebration of tercentenary of Newton’s birth.
Announcement that funds voted for construction of 100-inch
telescope

1949 McGregor Fund donates 98-inch glass mirror blank

1959 Telescope ordered

1965 First light at Herstmonceux, U.K.

1967 Dec 1 Telescope inaugurated by Queen Elizabeth II

1981 Telescope shipped to La Palma

1982 Dec The new 100-inch mirror arrives on La Palma

1984 Feb First light on La Palma

1984 May 29 First scheduled observer on La Palma

1985 Jun 29 Royal inauguration of the observatory

1997 May Commissioning of the new Wide Field Camera, a four CCD
camera operating at the Prime focus
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