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Outline of the talk

• Overview & Progresses of the SKA project  

• The French participation in the SKAO 

• Current main developments in France 



SKA Phase 1 Baseline 50 MHz 350 MHz 15 GHz…

Image/Video courtesy:  

SKAO, H2020 AENEAS project

• SKA-LOW  (50-350 MHz) : 131072 log 

periodic antennas, spread across 512 stations         
Maximum distance between stations: 74 km 

• SKA-MID (350 MHz – 15.4 GHz) : 197 fully 
steerable dishes, including the existing 64 
MeerKAT dishes                  
Maximum distance between dishes: 150 km 

• SKA-HQ : SKAO headquarters located on the 
UNESCO World Heritage Site of Jodrell Bank

• SRC-Net (SKA Regional Center Network) : a 
world wide network of data/computing centres 



Construction strategy
• Construction split into stages (Array Assemblies):         

AA0.5, AA1, AA2, AA*, AA4 
• Target: build the SKA Baseline Design (AA4)  
• Not all funding yet secured, therefore following 

Staged Delivery Plan (AA*) 
• AA2 will be an important milestone for the scientific 

community: SKA telescopes will be scientifically 
competitive → beginning of Science Verification 
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Table 1: Maximum baseline length along with the number of SKA-Low stations and 
SKA-Mid dishes in array assemblies that will be available to the scientific community. 

 
Telescope 

Maximum baseline length and number of stations/dishes 

AA2 AA* AA4 

Low 64.8 km with 68 
stations 

73.4 km with 307 
stations 

73.4 km with 512 
stations 

Mid 108.0 km with 66 
dishes (36.0 km, 
excluding dish 
SKA008) 

108.0 km with 144 
dishes (36.0 km, 
excluding dish 
SKA008) 

159.6 km with 197 
dishes 

2.1 SKA Mid 
The SKA Mid design baseline (AA4) consists of 197 dishes, of which 133 are 15m SKA 
Mid dishes and 64 are 13.5m MeerKAT dishes. The 133 SKA Mid dishes include the 14 
dishes planned as part of the MeerKAT Extension project design baseline (also called 
MeerKAT+). The 133 15m dishes are labelled with the prefix SKA (SKA001 to SKA133), 
and the 13.5m dishes will retain their MeerKAT names (M000 to M063).  

Table 2 lists the frequency ranges and maximum observable continuum bandwidths 
(exclusive of RFI flagging) of the Mid telescope receivers. These ranges do not overlap 
completely between the SKA Mid and MeerKAT dishes, so users can expect reduced 
collecting area at the lower ends of bands 1 and 2. We also note that the observable 
bandwidth of band 5b is limited to two tunable 2500 MHz bands placed within the 
receiver bandwidth.  

Table 2: Frequency range and bandwidth of receivers on the Mid telescope (based on 
[AD1, AD5]). 

Receiver band Frequency range (and 
maximum observable 
continuum bandwidth) of 
SKA Mid receivers on 15 m 
dishes 

Frequency range (and 
maximum observable 
continuum bandwidth) of 
MeerKAT Legacy receivers on 
13.5 m dishes 

Band 1 0.35 - 1.05 GHz (700 MHz) 0.58 - 1.015 GHz (515 MHz) 

Band 2 0.95 - 1.76 GHz (810 MHz) 0.95 - 1.67 GHz (720 MHz) 

Band 5a 4.6 - 8.5 GHz (3900 MHz)  

Band 5b 8.3 - 15.4 GHz (2x2500 MHz)  

Array assembly AA2 will comprise 66 SKA Mid dishes [AD3]. By the end of AA* (staged 
delivery plan), the Mid array will comprise 144 dishes, which include 80 15m dishes 
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(including 14 MeerKAT+ dishes) and 64 13.5m MeerKAT dishes. All the dishes in AA2 
and AA* will be equipped with band 1 and 2 receivers, but at this stage, only 32 (in AA2) 
and 80 (in AA*) 15m dishes will be equipped with band 5 receivers [AD4]. 

Table 3 lists the dishes that will be part of the array assemblies made available to the 
scientific community during the science verification phases. Figure 1 shows the positions 
of the MID dishes in the three relevant array assemblies. 

 
Figure 1: SKA MID array layout in AA2, AA* and AA4. The list of antennas in each array 

layout is listed in Table 3 below. 

Table 3: List of Mid antennas in three array assemblies (based on [AD3, AD4]). 

Array assembly Mid dish names 

AA2  
(66 antennas2) 

SKA001,SKA008,SKA013,SKA014,SKA015,SKA016,SKA019, 
SKA022,SKA024,SKA025,SKA026,SKA027,SKA028,SKA029, 
SKA030,SKA031,SKA032,SKA033,SKA034,SKA035,SKA036, 
SKA037,SKA038,SKA039,SKA040,SKA041,SKA042,SKA043, 
SKA045,SKA046,SKA048,SKA049,SKA050,SKA055,SKA061, 
SKA063,SKA067,SKA068,SKA070,SKA075,SKA077,SKA079, 
SKA081,SKA082,SKA083,SKA089,SKA091,SKA092,SKA095, 
SKA096,SKA098,SKA099,SKA100,SKA101,SKA102,SKA103, 
SKA104,SKA106,SKA108,SKA109,SKA111,SKA113,SKA114, 
SKA123,SKA125,SKA126 

AA* 
(144 antennas) 

AA2 antenna list 
+ 
14 SKA MID dishes from the MeerKAT Extension project:  
SKA017,SKA018,SKA020,SKA023,SKA060,SKA105,SKA107, 
SKA110,SKA115,SKA116,SKA117,SKA118,SKA119,SKA121 

+ 
64 MeerKAT antennas  

AA4 Design baseline (i.e. SKA001 - SKA133 and M000 - M063) 

 
2 Note that we expect to integrate 4 MeerKAT dishes into Mid during AA2 for testing 
purposes but are not expecting them to be available for Science Verification until AA*. 
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Figure 2: SKA LOW array layout in AA2, AA* and AA4. The list of stations in each array 

layout is listed in Table 4 above. 

2.3 Antenna coordinates and software package 
Instead of merely adding the raw antenna coordinates3 here, the content presented in this 
memo is complemented with a Python package called ska_ost_array_config 
(https://gitlab.com/ska-telescope/ost/ska-ost-array-config), which allows users to: 

1. query the coordinates of a station/dish, 
2. define subarrays, 
3. simulate simple observations with the subarrays, 
4. plot the array layout and uv coverage, and 
5. export the array layout in a format that is compatible with CASA and miriad for 

more comprehensive simulations using the simutil module. 

A few example use cases are described in Appendix A of this document. For a detailed 
description of all the functionality supported by this package, see the Jupyter Notebook 
located in the Gitlab repository at ska-ost-array-config/docs/example.ipynb. 

For interested users, the raw antenna coordinates of the full Low and Mid arrays can be 
found in the Gitlab repository at ska-ost-array-config/src/ska_ost_array_config/static/. 
These coordinates are taken from internal SKAO documents referenced as AD6 and AD7. 
Note that the antenna coordinates for both Low and Mid are given as latitude and longitude 
in degrees in the WGS84 coordinate system. 

Users interested in adding more functionality to this package are welcome to issue merge 
requests to the GitLab repository. 

 
3 Interested users can find the raw antenna coordinates here (LOW) and here (MID). 

SKA-MID

SKA-LOW
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2.2 Observing modes 
The SKA-Low and SKA-Mid telescopes can operate in one, or up to all (subject to available 
resources), of the following observing modes simultaneously: 

● Continuum  
● Zoom/spectral line 
● Pulsar search  
● Pulsar timing  
● Detected filterbank (dynamic spectrum) 
● Flow-through  
● Transient buffer capture  
● VLBI 

These eight observing modes are made possible by three subsystems that form the Central 
Signal Processor (CSP) shown in Figure 2: Correlator Beam Former (CBF), Pulsar Search 
Subsystem (PSS) and Pulsar Timing Subsystem (PST). The outputs of these subsystems 
are passed to the Science Data Processor (SDP), which runs observing mode-specific real-
time and batch processing workflows to generate the Observatory Data Products (ODPs). 
The ODPs will then be delivered to the science users via the SKA Regional Centre Network 
(SRCNet). The relationships between these subsystems and the eight observing modes 
are described below. 

 

Figure 2: Schematic layout of the various subsystems available on the SKA-Low and 
SKA-Mid telescopes. 

The continuum and zoom/spectral line correlation modes are facilitated by the CBF 
subsystem, which correlates signals from the individual dishes/station beams in a given 
subarray to produce visibility data. This includes both auto- and cross-correlations for all 
four Stokes parameters. The bandwidth and channelisation for the two telescopes in 
continuum and zoom correlation modes are listed in Table 1 below. Note that the 
continuum bandwidth for SKA-Mid is different in each of the four receiver bands. In the 
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zoom/spectral line mode, on both telescopes, multiple spectral windows can be configured, 
and each spectral window can be independently configured to use any of the channelisation 
schemes mentioned in Table 1 below. For both telescopes, the number of channels per 
zoom window can be arbitrarily tuned, provided that the configuration is within the limits 
imposed by available resources on the CBF, the SDP, and the network infrastructure. 

The pulsar search mode is facilitated by the CBF and PSS subsystems. For this mode, 
channelised time-series data from the tied-array beams formed by the CBF are processed 
in the PSS, and any detected pulsar (through periodicity searches) or fast transient 
(through single-pulse searches) candidates are forwarded to the SDP. For SKA-Low, the 
time and frequency resolutions of the PSS data stream are 69 𝝁𝝁s and 14.5 kHz, 
respectively, and the maximum bandwidth is 118.5 MHz. In the case of SKA-Mid, the time 
and frequency resolutions are 65𝝁𝝁s and 107.5 kHz, respectively, and the maximum 
bandwidth is 300 MHz. When performing periodicity searches, scans are configurable 
between 180 and 1800 seconds, for all beams in a subarray, in fixed multiples of the 
sampling interval. Moreover, for both telescopes, tied-array beamforming is restricted to 
the inner 20 km of the array.  

In AA*, the SKA-Low and SKA-Mid telescopes can create up to 8 and 16 PST beams, 
respectively. With SKA-Low, the maximum allowed bandwidth per PST beam is 300 MHz. 
With SKA-Mid, the maximum allowed bandwidth per PST beam is limited to 2.5 GHz or the 
width of the observing band, whichever is smaller. On both telescopes, each PST beam 
can be independently configured to record data in one of the three observing modes: 
pulsar timing, detected filterbank, and flow-through. The time and frequency 
resolutions of the PST data streams produced by the CBF are 207 𝝁𝝁s and 3.6 kHz, 
respectively, for Low and 16.3 𝝁𝝁s and 53.8 kHz, respectively, for Mid. Note that a given 
PST tied-array beam cannot record more than one type of data; i.e., the same PST beam 
cannot simultaneously record, for example, pulsar timing (folded-pulse data) and detected 
filterbank data. 

When the PST is configured to process a beam in pulsar timing mode, the output product 
is a series of integrated pulse profiles (IPPs). IPPs are frequency- and pulsar phase-
resolved averages of polarised flux for a given pulsar. IPPs generated by the PST are used 
in the SDP to generate time-of-arrival measurements (ToAs). Observations are 
configurable between 10 seconds and 300 minutes. 

The detected filterbank mode converts the channelised time-series voltages from the 
tied-array PST beam into time- and frequency-resolved spectra with configurable time 
(between 100 ns and 10 s) and frequency (between 2 Hz and 10 MHz) resolutions. The 
following signal processing may be applied in this mode: re-channelisation, formation of 
Stokes parameters, bit-width resampling, time averaging, de-dispersion to a provided 
dispersion measure, and RFI identification and excision. 

The flow-through mode transmits the channelised time-series voltages from the tied-
array PST beam to SDP with minimal signal processing. The user can request bit-width 
resampling and channel selection on flow-through data. The flow-through data are routed 
to the SRCNet (via SDP) for further processing.  

The transient buffer capture mode consists of a buffer continuously recording a certain 
bandwidth of raw voltage data, in dual polarisation, corresponding to all Mid antennas and 
Low station beam data to capture transient events. The characteristics of the buffer (e.g., 
bandwidth and size) depend on the upstream configuration of the telescope. The maximum 
bandwidth that can be buffered is limited to 150 MHz with SKA-Low and 400 MHz with 
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SKA-Mid. The default bit depth for both telescopes is 2 bits. With SKA-Low, the buffer is 
900 seconds long and can be triggered to dump 510 seconds of data for the default 
bandwidth and bit depth. With SKA-Mid, the buffer is 60 seconds long and can be triggered 
to dump 22 seconds of data for the default bandwidth and bit depth. Reducing the 
bandwidth allows users to dump longer time windows and with higher bit depths. The 
buffer can be dumped when an alert is received, either internally from the telescope (e.g., 
following the detection of a single pulse) or externally from multi-wavelength and/or multi-
messenger triggers.  

VLBI mode provides independent steerable tied-array dual polarisation beams. The VLBI 
observing mode is enabled by the PST subsystem, and to be compatible with data from 
other telescopes participating in the VLBI experiment, the voltage data from the PST 
beams are re-channelised, averaged in time, polarisation-corrected, and RFI masked, 
before being exported in the standard VLBI format (VLBI Data Interchange Format; VDIF) 
for correlation at an external facility. In the AA* configuration, SKA-Low can form up to 
four VLBI beams, each with a maximum bandwidth of 64 MHz. Wider bandwidth of up to 
256 MHz can be achieved by configuring all four VLBI beams to the same pointing centre. 
SKA-Mid can form four VLBI beams, each with a maximum bandwidth of 2500 MHz. 

Table 1: Anticipated capabilities of SKA-Low and SKA-Mid in the AA* configuration. 

 Low Mid 

Number of dishes/stations 307 144 (including 64 13.5-m 
MeerKAT antennas) 

Max. effective baseline 74 km 36 km  
(108 km with SKA008) 

Frequency range 50 - 350 MHz Band 1: 350–1050 MHz 
Band 2: 950–1760 MHz 
Band 5a: 4.6–8.5 GHz (80 
antennas) 
Band 5b: 8.3–15.4 GHz  
(80 antennas) 

Continuum channelisation  5.4 kHz 13.4 kHz 

Standard integration time  0.85 s 0.125 s  

Max. continuum bandwidth  300 MHz Band 1, 2, 5a: full BW 
Band 5b: 2 x 2.5 GHz 

Station beams  48  — 

Zoom modes  

Freq res (Hz) 

14.1 

28.2 

 

Freq res (kHz) 

0.21 

0.42 

…
…
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As defined in the Access Rules and Regulations of the SKA Observatory [AD7], the SKAO 
define three project categories:  

● Key Science Projects (KSPs): projects that require significant observing time and 
resources over more than one observing cycle4. 

● Principal Investigator (PI) projects: projects that require small to moderate 
allocations of telescope time, typically over one or a limited number of cycles within 
an overall time request threshold. 

● Director-General’s Discretionary Time (DDT): time allocated by the Director-
General outside the normal allocation process, generally at short notice, when an 
unforeseen, unexpected or significant event has occurred requiring telescope time 
before the next cycle.  

These project types can be further categorised according to four additional attributes: 

● Target of Opportunity (ToO; a pre-planned rapid response observation following an 
expected trigger),  

● Long-Term Projects (LTP; projects requiring more than one cycle to complete, but 
require significantly less resources than a KSP),  

● Joint SKA Projects (JSP; projects that require both Mid and Low to complete science 
goals, contemporaneously or not),  

● Coordinated Projects (CP; projects that require coordination with an external facility 
or facilities, including but not limited to Very Long Baseline Interferometry (VLBI)). 

Once the SKA Science Archive has grown and matured, a further proposal type will be 
added to these definitions to allow for archival projects within the SRCNet. Although by 
definition these proposals won’t require telescope time, they are likely to require significant 
SRCNet resources and therefore need to be considered alongside the other proposal types.   

After the proposal review and time allocation process5, the Observatory will execute the 
science program for each cycle using a flexible/dynamic scheduling approach. Once 
observations are successfully executed, the appropriate ODPs will be generated on the 
SDP based on the pipeline specifications in the proposals, followed by a rigorous quality 
assessment. There will be no direct access for users to the SDP. Access to all ODPs will be 
via the SRCNet. SKAO recognises that there will sometimes be a need to observe a small 
fraction (i.e., a few hours to a few percent of the project depending on the individual 
requirements) of a large project and deliver the derived data products together with the 
calibrated visibility data to the SRC Network for consideration by the project PIs. Based on 
these data, the PIs may wish to test and fine-tune the selected SDP pipelines (which will 
be accessible within the SRC Network) and ultimately amend the requested SDP workflow 
for the full project. Following this process, it is expected that the remainder of the project 
will be processed by the SDP without further interaction with the project PIs. This is a 
mutually beneficial process to ensure that the completed project satisfies the science 
goals.  

Each ODP will be subject to a proprietary period wherein access to that ODP will be limited 
to the PI and Co-Is of the originating project. The proprietary period will be specified in 
the Access Rules & Regulations [AD7], but is currently assumed to be one year from the 
date that the PI is informed the ODPs are available. Following the expiration of the 

 
4 The threshold between KSPs and PI projects will be published in each call for proposals. 
5 Details of the proposal review and the time allocation process will be provided in a separate 
document.  

Available on-line

https://www.skao.int/sites/default/files/documents/Year_In_The_Life_Of_SKA_Telescopes_SKAO-TEL-0002665-01.pdf
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2.2 Observing modes 
The SKA-Low and SKA-Mid telescopes can operate in one, or up to all (subject to available 
resources), of the following observing modes simultaneously: 

● Continuum  
● Zoom/spectral line 
● Pulsar search  
● Pulsar timing  
● Detected filterbank (dynamic spectrum) 
● Flow-through  
● Transient buffer capture  
● VLBI 

These eight observing modes are made possible by three subsystems that form the Central 
Signal Processor (CSP) shown in Figure 2: Correlator Beam Former (CBF), Pulsar Search 
Subsystem (PSS) and Pulsar Timing Subsystem (PST). The outputs of these subsystems 
are passed to the Science Data Processor (SDP), which runs observing mode-specific real-
time and batch processing workflows to generate the Observatory Data Products (ODPs). 
The ODPs will then be delivered to the science users via the SKA Regional Centre Network 
(SRCNet). The relationships between these subsystems and the eight observing modes 
are described below. 

 

Figure 2: Schematic layout of the various subsystems available on the SKA-Low and 
SKA-Mid telescopes. 

The continuum and zoom/spectral line correlation modes are facilitated by the CBF 
subsystem, which correlates signals from the individual dishes/station beams in a given 
subarray to produce visibility data. This includes both auto- and cross-correlations for all 
four Stokes parameters. The bandwidth and channelisation for the two telescopes in 
continuum and zoom correlation modes are listed in Table 1 below. Note that the 
continuum bandwidth for SKA-Mid is different in each of the four receiver bands. In the 
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zoom/spectral line mode, on both telescopes, multiple spectral windows can be configured, 
and each spectral window can be independently configured to use any of the channelisation 
schemes mentioned in Table 1 below. For both telescopes, the number of channels per 
zoom window can be arbitrarily tuned, provided that the configuration is within the limits 
imposed by available resources on the CBF, the SDP, and the network infrastructure. 

The pulsar search mode is facilitated by the CBF and PSS subsystems. For this mode, 
channelised time-series data from the tied-array beams formed by the CBF are processed 
in the PSS, and any detected pulsar (through periodicity searches) or fast transient 
(through single-pulse searches) candidates are forwarded to the SDP. For SKA-Low, the 
time and frequency resolutions of the PSS data stream are 69 𝝁𝝁s and 14.5 kHz, 
respectively, and the maximum bandwidth is 118.5 MHz. In the case of SKA-Mid, the time 
and frequency resolutions are 65𝝁𝝁s and 107.5 kHz, respectively, and the maximum 
bandwidth is 300 MHz. When performing periodicity searches, scans are configurable 
between 180 and 1800 seconds, for all beams in a subarray, in fixed multiples of the 
sampling interval. Moreover, for both telescopes, tied-array beamforming is restricted to 
the inner 20 km of the array.  

In AA*, the SKA-Low and SKA-Mid telescopes can create up to 8 and 16 PST beams, 
respectively. With SKA-Low, the maximum allowed bandwidth per PST beam is 300 MHz. 
With SKA-Mid, the maximum allowed bandwidth per PST beam is limited to 2.5 GHz or the 
width of the observing band, whichever is smaller. On both telescopes, each PST beam 
can be independently configured to record data in one of the three observing modes: 
pulsar timing, detected filterbank, and flow-through. The time and frequency 
resolutions of the PST data streams produced by the CBF are 207 𝝁𝝁s and 3.6 kHz, 
respectively, for Low and 16.3 𝝁𝝁s and 53.8 kHz, respectively, for Mid. Note that a given 
PST tied-array beam cannot record more than one type of data; i.e., the same PST beam 
cannot simultaneously record, for example, pulsar timing (folded-pulse data) and detected 
filterbank data. 

When the PST is configured to process a beam in pulsar timing mode, the output product 
is a series of integrated pulse profiles (IPPs). IPPs are frequency- and pulsar phase-
resolved averages of polarised flux for a given pulsar. IPPs generated by the PST are used 
in the SDP to generate time-of-arrival measurements (ToAs). Observations are 
configurable between 10 seconds and 300 minutes. 

The detected filterbank mode converts the channelised time-series voltages from the 
tied-array PST beam into time- and frequency-resolved spectra with configurable time 
(between 100 ns and 10 s) and frequency (between 2 Hz and 10 MHz) resolutions. The 
following signal processing may be applied in this mode: re-channelisation, formation of 
Stokes parameters, bit-width resampling, time averaging, de-dispersion to a provided 
dispersion measure, and RFI identification and excision. 

The flow-through mode transmits the channelised time-series voltages from the tied-
array PST beam to SDP with minimal signal processing. The user can request bit-width 
resampling and channel selection on flow-through data. The flow-through data are routed 
to the SRCNet (via SDP) for further processing.  

The transient buffer capture mode consists of a buffer continuously recording a certain 
bandwidth of raw voltage data, in dual polarisation, corresponding to all Mid antennas and 
Low station beam data to capture transient events. The characteristics of the buffer (e.g., 
bandwidth and size) depend on the upstream configuration of the telescope. The maximum 
bandwidth that can be buffered is limited to 150 MHz with SKA-Low and 400 MHz with 
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SKA-Mid. The default bit depth for both telescopes is 2 bits. With SKA-Low, the buffer is 
900 seconds long and can be triggered to dump 510 seconds of data for the default 
bandwidth and bit depth. With SKA-Mid, the buffer is 60 seconds long and can be triggered 
to dump 22 seconds of data for the default bandwidth and bit depth. Reducing the 
bandwidth allows users to dump longer time windows and with higher bit depths. The 
buffer can be dumped when an alert is received, either internally from the telescope (e.g., 
following the detection of a single pulse) or externally from multi-wavelength and/or multi-
messenger triggers.  

VLBI mode provides independent steerable tied-array dual polarisation beams. The VLBI 
observing mode is enabled by the PST subsystem, and to be compatible with data from 
other telescopes participating in the VLBI experiment, the voltage data from the PST 
beams are re-channelised, averaged in time, polarisation-corrected, and RFI masked, 
before being exported in the standard VLBI format (VLBI Data Interchange Format; VDIF) 
for correlation at an external facility. In the AA* configuration, SKA-Low can form up to 
four VLBI beams, each with a maximum bandwidth of 64 MHz. Wider bandwidth of up to 
256 MHz can be achieved by configuring all four VLBI beams to the same pointing centre. 
SKA-Mid can form four VLBI beams, each with a maximum bandwidth of 2500 MHz. 

Table 1: Anticipated capabilities of SKA-Low and SKA-Mid in the AA* configuration. 

 Low Mid 

Number of dishes/stations 307 144 (including 64 13.5-m 
MeerKAT antennas) 

Max. effective baseline 74 km 36 km  
(108 km with SKA008) 

Frequency range 50 - 350 MHz Band 1: 350–1050 MHz 
Band 2: 950–1760 MHz 
Band 5a: 4.6–8.5 GHz (80 
antennas) 
Band 5b: 8.3–15.4 GHz  
(80 antennas) 

Continuum channelisation  5.4 kHz 13.4 kHz 

Standard integration time  0.85 s 0.125 s  

Max. continuum bandwidth  300 MHz Band 1, 2, 5a: full BW 
Band 5b: 2 x 2.5 GHz 

Station beams  48  — 

Zoom modes  

Freq res (Hz) 

14.1 

28.2 

 

Freq res (kHz) 

0.21 

0.42 

…
…
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As defined in the Access Rules and Regulations of the SKA Observatory [AD7], the SKAO 
define three project categories:  

● Key Science Projects (KSPs): projects that require significant observing time and 
resources over more than one observing cycle4. 

● Principal Investigator (PI) projects: projects that require small to moderate 
allocations of telescope time, typically over one or a limited number of cycles within 
an overall time request threshold. 

● Director-General’s Discretionary Time (DDT): time allocated by the Director-
General outside the normal allocation process, generally at short notice, when an 
unforeseen, unexpected or significant event has occurred requiring telescope time 
before the next cycle.  

These project types can be further categorised according to four additional attributes: 

● Target of Opportunity (ToO; a pre-planned rapid response observation following an 
expected trigger),  

● Long-Term Projects (LTP; projects requiring more than one cycle to complete, but 
require significantly less resources than a KSP),  

● Joint SKA Projects (JSP; projects that require both Mid and Low to complete science 
goals, contemporaneously or not),  

● Coordinated Projects (CP; projects that require coordination with an external facility 
or facilities, including but not limited to Very Long Baseline Interferometry (VLBI)). 

Once the SKA Science Archive has grown and matured, a further proposal type will be 
added to these definitions to allow for archival projects within the SRCNet. Although by 
definition these proposals won’t require telescope time, they are likely to require significant 
SRCNet resources and therefore need to be considered alongside the other proposal types.   

After the proposal review and time allocation process5, the Observatory will execute the 
science program for each cycle using a flexible/dynamic scheduling approach. Once 
observations are successfully executed, the appropriate ODPs will be generated on the 
SDP based on the pipeline specifications in the proposals, followed by a rigorous quality 
assessment. There will be no direct access for users to the SDP. Access to all ODPs will be 
via the SRCNet. SKAO recognises that there will sometimes be a need to observe a small 
fraction (i.e., a few hours to a few percent of the project depending on the individual 
requirements) of a large project and deliver the derived data products together with the 
calibrated visibility data to the SRC Network for consideration by the project PIs. Based on 
these data, the PIs may wish to test and fine-tune the selected SDP pipelines (which will 
be accessible within the SRC Network) and ultimately amend the requested SDP workflow 
for the full project. Following this process, it is expected that the remainder of the project 
will be processed by the SDP without further interaction with the project PIs. This is a 
mutually beneficial process to ensure that the completed project satisfies the science 
goals.  

Each ODP will be subject to a proprietary period wherein access to that ODP will be limited 
to the PI and Co-Is of the originating project. The proprietary period will be specified in 
the Access Rules & Regulations [AD7], but is currently assumed to be one year from the 
date that the PI is informed the ODPs are available. Following the expiration of the 

 
4 The threshold between KSPs and PI projects will be published in each call for proposals. 
5 Details of the proposal review and the time allocation process will be provided in a separate 
document.  

Available on-line

https://www.skao.int/sites/default/files/documents/Year_In_The_Life_Of_SKA_Telescopes_SKAO-TEL-0002665-01.pdf
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• A continuously growing scientific community preparing for the 
start of SKAO observations 
o Active exploitation of SKA pathfinders and precursors (NenuFAR, LOFAR,  

MeerKAT, ASKAP, FAST, …) 
o Participation to all SKA Science Working Groups  
o Wide and recognised methodological expertise in data processing and 

analysis 
o The SKAO challenges interests a wider community of researchers, not 

only astronomers  

French participation in the SKAO 
Science
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SKAO data processing stages

No access to the SDPs nor to the raw SKAO data => SKA observation data products through the SRC-Net
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SRC: Distributed Data archive and Data science analysis 

• Distributed hybrid Cloud/HPC resources: storage, networking, compute, data logistics 
• Federated distributed heterogeneous resource supporting standardised  services and 

execution environment 
• Logistical networking, AAI federation, cybersecurity and power management

SKAO: Observation data products delivery 

• In-transit high-rate streaming data reduction and processing,  
• Edge computing and content delivery networks 
• Centralised HPC infrastructures (SPCs)

SKAO

Federated data and compute infrastructure

From D. Gratadour et al 

SRCNet

The SRCNet: a critical component of SKA 

Federation of distributed ressources to fully process, 
archive, curate and scientifically use the SKA observation 
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operation budget (SKAO) 
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SRC-Net

SKAO data processing stages



• Construction 
o Co-design & Equipment of the two sub-exascale computing centres of the 

Observatory 
• Strategic objectives for SKA-France 
o Environmental sustainability of the project 
• Efforts made by France in the design of future SKAO computing centres with low 

environmental impact 
• Study of energy solutions for SKA-MID funded in 2019 

o SKA: fundamental research as a driver for strategic innovation and collaboration between 
academia and industry 

o SKA Regional Centre Network (SRC-Net): a new model of Data & Computing Centres for A&A 

French participation in the SKAO 
Construction & Operations
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• Contribute to the SRC Net at an 
appropriate level within the SKAO 
IGO 

• Enable French scientists to lead/
contribute to future SKA projects 
(KSP and PI) 

• Provide to the French community 
the necessary access and support to 
SKA and pathfinders/precursors 
data 

• Perspective: meet the needs of the 
French astronomical community 

Objectives of the FR-SRC


