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MeerKAT



L-band installed first

UHF band receivers and 
digitisers have been installed 
over the last year.

UHF band



UHF band   DEEP2 field



Narrowband Extended mode 
provides 32K channels over a 
selected 107 MHz sub-band.
(also 56 MHz, 27 MHz, etc)
Channel width of 3 kHz for 
velocity resolution < 1 km/s

Spectrum on right is of a 
Maser at G330.89-0.36, lines 
at 1666 and 1668 MHz.

Narrowband

2 MHz



• Hello

Subarrays



Subarrays



User Supplied Equipment

Receptor F-engine X-engine
B-engine SDP Archive

FBFUSE

BLUSE

TUSE

FBFUSE

PTUSE

Archive



   Services   MeerKAT    Services   USE    MeerKAT    Services   Guests    USE    MeerKAT    Services
Making space for USE:
• Rack space
• Power
• Cooling
• Network ports
• Bandwidth to Cape Town

A significant part of MeerKAT 
observing time

User Supplied Equipment



Single orbit of the double pulsar.
Credit: MeerTIME Collaboration

USE: Pulsar Timing USE

Timing back-end developed 
at Swinburne University

Web interface with real-time 
displays



Filterbank Beamformer
• Fully commensal, 

generates >1000 beams
• 60 second voltage buffer
Transient search

Recent results
• Repeated FRB detection
• Simultaneous timing of 

three known pulsars

USE – FBF+APS+TUSE



Accelerated pulsar search on each of the 1000 beams

USE - APSUSE



USE - BLUSE



• Observing fraction > 50% from April to date
• Almost 3000 hours of science observing since 1 April
• Another 1300 hours of engineering and commissioning observations

• Three of our Large Survey Projects are taking data
• First open time Call to South African PIs resulted in 38 approved projects.

• 32 projects completed
• 532 hours observed

• Five DDT proposals observed
• 53 hours

• MeerKAT data featured in three papers in Nature this year

Observing program



Integration Lessons Learned



AIV process

Subsystem features
CBF, SP, CAM, TFR

Integration
Verification

Commissioning

Operations



AIV process

Subsystem features
CBF, SP, CAM, TFR

Integration

Commissioning

bug fixes and features

verification 

Operations

Ready for 
initial  
integration

Integrated 
enough to do 
observations

Send some 
data to PI 
for review

Good 
enough to 
start science

PT32KNE 4KUHF

All 
working



• Early integration
• a blurring, up and down, in the right hand side of the V
• before qualification of the subsystems

• Continuous release of features through the sausage machine
• Integration lab

• Essential for bringing things together in a low-cost environment

• On the real telescope
• The only full-size laboratory you have

Integration Lessons Learned



The South African Radio Astronomy Observatory (SARAO) is a National Facility managed by the National
Research Foundation and incorporates all national radio astronomy telescopes and programmes.

The MeerKAT telescope is operated by the South African Radio Astronomy Observatory, which is a
facility of the National Research Foundation, an agency of the Department of Science and Innovation.

Thomas Abbott
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Email: tabbott@ska.ac.za


