
 

SCUBA-2: Quick Facts  
 
 
Science goals: 
SCUBA-2 will provide the JCMT with an unprecedented imaging and survey instrument for studying astrophysics in 
the submillimetre region. With over 10,000 pixels in two arrays, SCUBA-2 will map the submillimetre sky up to a 
thousand times faster than SCUBA to the same signal-to-noise and to reach the (extragalactic) confusion limit in only a 
couple of hours. SCUBA-2 will also act as a “pathfinder” for the new generation of submillimetre interferometers (e.g. 
ALMA) by performing large-area surveys to an unprecedented depth. Such an instrument will have an impact on 
almost all areas of astronomy, from studies of our Solar System and surveys of star formation in the Milky Way, to 
answering key questions about the formation and evolution of galaxies in the early Universe. In summary, the scientific 
case for the instrument is based upon the following: 
 
• A dual-wavelength camera operating at both 450 and 850µm simultaneously 
• A field-of-view of  ~7 × 7 arc-minutes at both wavelengths − some 16 times the area of SCUBA 
• A mapping speed at least a factor of 100 greater than SCUBA at both wavelengths 
• A point-source sensitivity at least a factor of 2 better than SCUBA  
• A requirement of delivering the instrument to the telescope (with at least one sub-array at each wavelength) no 

later than the end of 2005 (with a full array complement before the end of 2006) 
 
Technical specification: 
To achieve the science goals requires the following specification for SCUBA-2: 
 
- A wide-field optical design encompassing the 7 × 7 arcmin field-of-view 
- Detectors with sensitivities governed by the sky background 
- A focal plane design with separate arrays optimised for 450 and 850µm 
- Fully-sampled images of the sky being achievable in ≤ 4 seconds 
- Detectors that are DC-coupled to read-out electronics 
- Novel imaging modes to realise large-area surveys  
 
Some of the key features of the instrument include: 
 
- Superconducting TES detectors  
- SQUID multiplexers bump-bonded to the detector chip 
- A liquid-cryogen free dilution refrigerator to cool the arrays to 100mK 
- Pulse-tube coolers to cool the cryostat optics to 4K to minimise extraneous background on the arrays 
- A cold shutter for taking "dark" frames 
- A high efficiency dichroic to split the incoming beam to the two arrays 
- A rapid data reduction pipeline to process images in real time  
 
Management and responsibilities: 
The SCUBA-2 project management and work-packages are currently split as follows: 
 
NIST: Development of detector arrays, SQUID read-out and cold electronics, production of prototype arrays, 

production of science arrays 
 
UoE: Development of array structures, bump bonding of detector and multiplexer, co-development of 

prototype arrays, co-production of science arrays 
 
UK ATC: Prime contractor, management of contracts, design and production of instrument (including the co-

design of the telescope infrastructure), array control software, assembly, integration and verification, 
telescope commissioning 

 
UWC: Focal plane unit design, construction and test, filter production, low-loss window development and 

production, testing of instrument sub-components and optical testing of prototype arrays, support of lab 
verification and telescope commissioning 

  
JAC: Prime design of telescope infrastructure systems, installation and commissioning 
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Canada: Design, construction and testing of room-temperature multi-channel electronics and data acquisition 
system, data reduction and pipeline processing software, engineering software for array evaluation, 
polarimeter and spectrometer 

 
A quick history: 
SCUBA-2 materialised from an initial design study for an Upgrade Programme to the SCUBA instrument. Although a 
number of improvements were made to SCUBA in late 1999 that produced modest improvements in performance, the 
conclusions were that it would be very difficult to achieve further significant advances without very high cost and 
serious disruption to SCUBA operation. Hence, the Director JCMT commissioned a challenge to produce a conceptual 
design for an entirely new instrument (which ultimately became “SCUBA-2”). Major events in the project history 
include the following: 
 
- The project was formally conceived in October 1999 following a successfully conceptual design review. An 

aggressive approach was adopted in which the instrument would be developed in parallel with the detector 
technology to maximise early scientific returns. 

 
- Nov 2000: SCUBA-2 was ranked as the highest priority among the smaller-scale UK-led facility developments, 

and accordingly placed in the ‘Priority 1’ category by the PPARC Astronomy Long-Term Science Review Panel.  
 
- Jan 2001: Following the selection of detector and readout technology, agreements were signed with NIST and the 

UoE to develop the arrays needed for SCUBA-2.  
 
- July 2001: Funding of £4M from the Office of Science and Technology Infrastructure Fund was awarded in July 

2001, contingent on identifying the remaining funds for completion of the project.  
 
- July 2002: International Access Fund of the Canadian Foundation for Innovation (CFI) announced an award of 

C$12m for the construction and operation of SCUBA-2. 
 
- Nov 2002: A highly successful "Proof-of-Concept" review is held for the arrays and read out technology. Go ahead 

is given for the construction of a prototype sub-array. 
 
- Mar 2003: PPARC gives formal approval to the SCUBA-2 project, on the understanding that 6/8 sub-arrays and 

the FTS and polarimeter are held as scoped contingency should the remaining funding shortfall not be realised.  
 
Funding: 
SCUBA-2 is funded by a grant from the UK Office of Science and Technology (administered by PPARC), the JCMT 
Development Fund and an award from the Canadian Foundation for Innovation. 
 
Estimated project cost:   £ 10.6m (includes contingency) 
 
Funding in place:   £   8.6m  
 
Milestones: 
In summary, the major project milestones are as follows:  
 

Optical design preliminary design review October 2001 
Focal plane unit preliminary design review March 2002 
Array technology "Proof of Concept" review October 2002 
Cryostat preliminary design review March 2003 
Cryostat critical design review Dec 2003 – Mar 2004 
Full prototype (32×40) sub-array available March 2004 
First science-grade sub-array available March 2005  
Phase I delivery (2 sub-arrays) to telescope February 2006 
Upgrade to full sub-array complement November 2006 

 
 


