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UKIRT 1979 – 2009

• For a modest financial investment, a pivotal role in 
world IR astronomy for 30 years

• An unrivalled reputation for technical innovation, 
cost-effective operations and reliability 

• A dedicated staff who willingly work in a hostile 
environment (and can spin some interesting yarns!)

• Scientific accomplishments that have influenced 
all of astronomy (and made many careers) 



UKIRT: Early history

• ~1967 Engineering concept proposed
• 1975 Funded by SRC as a light bucket 

(£2.5M then = £10M today) 
• 1976-8        Construction
• 1978           July 31 - First light 
• 1979           April 1 - Newsletter #1
• October 10 – Telescope dedication
• 1981           UKIRT Symposium: Edinburgh
• 1982-3        Remote operations 
• 1983 New facilities at Hale Pohaku
• 1983           Dome extension complete
• 1985           Base Facility in Hilo



RAS meeting 1975



RAS meeting 1975



SRC Astronomy II Committee



Money Well Spent



Editor: Peredur Williams

Officer-in-charge: Terry Lee

f/9 Cassegrain 

Image quality 2 arcsec

No integrating TV

Control computer 28k RAM

Users manual “soon” (actually 
1981!)

Earthquake protection system 
commissioned with a  R5.1 
event 

April 1979



Dedicated Staff on a hostile mountain..

19881988



Adversity even in the control room….



Technical Innovation
30 years of instrumentation
Jun 80 UKT8 10μm      JAC

Oct 81 UKT6  1-5μm    ROE

Oct 81 F-Perot               QI

Jun 84 UKT9  1-5μm    ROE

Sep 86 IRCAM 1-5μm  ROE

Jan 87 IRPOL               ROE

Apr 87 UKT16  10-30μm ROE/JAC

Sep 87 Visphot               Leicester

Sep 88 IRCAM2            ROE

Dec 88 IRCAM3            ROE

Apr 90 CGS3 17-24μm UCL

Jan 91  CGS4 1-5μm ROE

Oct 98  UFTI  1-2.5μm  Oxford/ATC

Aug 01 Michelle             ATC

Aug 02 UIST 1-5μm ATC    

Sep 04 WFCAM            ATC

• Lightweight thin primary

• Remote operations (now WORF)

• Service observing

• Upgrades program 

• Tip tilt secondary & hexapod

• Cooled primary

• ORAC acquisition & reduction

• Flexible scheduling

• Integral field unit

• WFCAM/UKIDSS 



Newsletter #19
Editor: Peredur Williams

IRCAM: world’s  first common- 
user IR array 58 ×

 
62 (McLean) 

CGS2: K=14 1σ
 

1sec

Control computer 16Mb RAM

Image quality: 0.9 arcsec (90%)

50 papers per year

Orion: 490 ×
 

483 mosaic of 435 
JHK images (McCaughrean)

Ten Years of Operation



Science highlights (personal choice): Pre-IRCAM

Lilly & Longair

Distant radio galaxies

Mobasher Ph.D. 

First K-band luminosity 
function for field galaxies 



IRCAM – early years 

Aragon- 
Salamanca Ph.D.

Colour evolution 
in cluster 
galaxies to z~1 
consistent with 
early formation

Also first IR 
detection of a 
gravitationally- 
lensed arc 
(Smail)



IRCAM – early years 

Glazebrook, Cowie and others: First deep K-band counts

bJ K



CGS4

H3
+ ortho-para doublet in absorption in YSOs (Geballe & Oka 1996)

Challenging observation (2% dip) confirming key role of  H3
+ in 

production of complex molecules and ion-neutral interstellar chemistry 

R(1,0), R(1,1)



CGS4/IRCAM

Physics of 2MASS/SDSS L/T dwarfs (Leggett, Geballe, Golimowski et al)

Established classification methods, Teff and models into sub-stellar regime



CGS4

Glazebrook et al: Hα
 

survey at z ≈
 

1

Early measure of star formation rate 7 billion 
years ago



UIST  long slit

Black hole mass (3. 109 Mo ) in a z=6.41 QSO (Willott et al 2003)

Unique role of UKIRT via access to redshifted Mg II 



UIST + IFU

Resolved Hα
 

dynamics of z=2.385 sub-mm galaxy (Swinbank et al 2005)

Combining with GMOS Lyα
 

demonstrates role of galactic outflows



UFTI imaging

Young brown dwarfs and planets in Trapezium (Lucas & Roche 2000)
IJH photometry for 515 sources in 33 arcmin2 survey
Abundance of sub-stellar objects in star-forming regions and IMF to ~20 MJup

Luminosity 
function

Initial mass 
function



WFCAM nb - 1

HiZELS – Hα
 

imaging over COSMOS/UDF fields
Self-consistent SF history using single tracer (Sobral et al 2009)



WFCAM nb-2

H2  (2.122μm) mapping over 8 deg2 in Orion (C. Davis et al 2009)
Association of ~100 jets with protostellar objects



• UKIRT WFCAM images 30 min 
post-burst key to discovery (Tanvir 
et al 2009)

• Long burst typical of lower z 
examples, thus similar massive star 
progenitor 

• VLT spectrum t=16hrs

• Low discovery rate mirrors LBG 
abundance (Kistler et al 2009)

Rapid response: example GRB090423 

z=8.26



UKIRT Productivity - 1

Trimble + Cepa (2007), Trimble et al (2005)



m        %
MMT          6.5     0.41
Bolshoi      6.0     0.00
Hale          5.1     0.71
WHT         4.2     0.83
CTIO         4.0     1.19
AAT          3.9     3.70
KPNO       3.8     0.64
UKIRT       3.8     0.74
CFHT        3.6     0.81
ESO          3.6     0.10
C Alto       3.5     0.12
NTT          3.5     0.46
TNG         3.5     0.00
ARC         3.5     0.40
WIYN        3.5     0.10
Lick          3.1     0.48
IRTF        3.0     0.36

Fraction of highly-cited (top 2%) of 
world literature (1999-2003) 
identifiable with a specific telescope 
in the 3-6m range

• UKIRT equivalent to WHT

• UKIRT fares as well as it did in 
1991-98

• UKIRT outpaces IRTF by ×2

UKIRT remarkably productive UKIRT remarkably productive 
facility on global scale given it is a facility on global scale given it is a 
IRIR--only telescopeonly telescope

Chris Benn (see 
http://www.ing.iac.es/~crb/cit/9903_pr 
elim.html )

UKIRT Productivity - 2

http://www.ing.iac.es/~crb/cit/9903_prelim.html
http://www.ing.iac.es/~crb/cit/9903_prelim.html


Why is UKIRT such a success?

• Mauna Kea site – excellent seeing, stable thermal environment
• Cost-effective operations – jointly operated from JAC
• Flexible suite of front-rank instruments
• Creative operations models – flexible scheduling, training 

opportunities
• Provision of online data processing
• Able to reinvent itself – WFCAM/UKIDSS
• Wholly UK owned – no complex treaty or major partner issues

The future should be bright…



The Future as viewed in 2004 (25 years)

UKIRT is remarkably well- 
placed to move forward in era of 
Gemini/Subaru/Keck and TMT

• innovative & unique 
instrumentation

• operationally effficient

• an integral part of the Mauna 
Kea network 

• popular with astronomers!

WFCAM



2005 UKIRT Review

“Consider role and international context of UKIRT 2005-2015 and 
consider options for development of facility”

• Concluded UKIRT is a highly successful, well-run facility
• Recommended rebalancing UKIDSS/non-UKIDSS imaging
• Discussed several post-UKIDSS instrument developments

- Further imaging: larger area/second epoch 
complementing WISE, SDSS and VISTA

- Adaptive Optics: GLAO and/or mid-IR AO
- Wide Field Spectroscopy (pending FMOS)
- High dispersion spectra; low mass planets in habitable zone
- Panoramic imaging in thermal bands (complement Herschel 

prior to JWST)
• Panel noted absence of any financial guidelines from PPARC!



Conclusions

• UKIRT has been a great success not only for UK science but also 
in promoting the growth of infrared astronomy worldwide   

• It is one of the best examples of a telescope that has adapted to 
new technologies, far surpassing the original goals 
envisaged in the 1970’s

• It remains cost-effective and innovative in its approach to 
operations and science delivery

• It remains strategically important for the UK – sited on the best 
northern site 

• The UK community should push hard to retain access with new 
instruments and continued imaging surveys


	Slide Number 1
	UKIRT 1979 – 2009
	UKIRT: Early history
	Slide Number 4
	Slide Number 5
	SRC Astronomy II Committee
	Money Well Spent
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30

