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The MeerKAT Band 5 project entails the installation of 64 cryogenic receivers, expanding
MeerKAT’s current frequency coverage and enhance the science capabilities




o Finanziato
* s =
dall'Unione europea
NextGenerationEU

% dell’Universita
%3¢ e della Ricerca

*
* ok * PIANO NAZIONALE

DI RIPRESA E RESILIENZA

Z %  Ministero . .
[taliadomani

v Operating in the 8.3-15.4 GHz range, corresponding to SKA-Mid
Band 5b, this upgrade will make MeerKAT the most sensitive
centimetre-wave interferometer in the southern hemisphere until
SKA-Mid—into which MeerKAT will be integrated—begins full
operations

o This will enhance and enable relevant studies in
cosmological surveys, galaxy formation and evolution, star
formation and the interstellar medium, galactic and
extragalactic transients, planet formation, and the search
for biomolecules.

‘eover, exp -: a new parameter space with sub-m
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| The MeerKAT Band 5 project entails the installation of 64 cryogenic receivers, expanding
MeerKAT’s current frequency coverage and enhance the science capabilities
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v Operating in the 8.3-15.4 GHz range, corresponding to SKA-Mid
Band 5b, this upgrade will make MeerKAT the most sensitive
centimetre-wave interferometer in the southern hemisphere until
SKA-Mid—into which MeerKAT will be integrated—begins full
operations

v' An operational MeerKAT in Band 5 would offer two immediate
benefits for SKA as well:

O The additional 64 receivers will significantly increase SKA's
sensitivity in Band 5b (Area +30%).
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| The MeerKAT Band 5 project entails the installation of 64 cryogenic receivers, expanding
MeerKAT’s current frequency coverage and enhance the science capabilities
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The MeerKAT Band 5B project is composed of two phases:

The first phase, funded by the PNRR programme, has the objective of

procuring the hardware needed for the assembly of 64 receiving
systems operating in the band 5B

The second phase (after the PNRR programme) comprises all the
remaining work necessary to provide a complete band 5B capability
for MeerKAT: final testing and installation of the receiving systems

(comprising digitisers and cryo-cooling) and technical/scientific
- commissioning.
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Project carried out in the framework of a wider collaboration between INAF and the South
African Radio Astronomy Observatory (SARAO) 7
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The MeerKAT Band 5B project is composed of two phases:

The first phase, funded by the PNRR programme, has the objective of

procuring the hardware needed for the assembly of 64 receiving
systems operating in the band 5B

—

Procurement of
Cryogenic Receivers
(SPF)

. MAX PLANCK INSTITUTE
FOR RADIQ ASTRONOMY]
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| Project carried out in the framework of a-wider collaboration between INAF and the South
African Radio Astronomy Observatory (SARAO) i
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The MeerKAT Band 5B project is composed of two phases:

The first phase, funded by the PNRR programme, has the objective of

procuring the hardware needed for the assembly of 64 receiving
systems operating in the band 5B

/\

Procurement of Procurement of

Cryogenic Receivers Down-converting Digitisers,
(SPF) Compressors upgrade,
Time and Frequency Reference,
Receptor Fibre Network, @

| Project carried out in the framework of a-wider collaboration between INAF and the South
African Radio Astronomy Observatory (SARAO) 4
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Project carried out in the framework of a wider collaboration between INAF and the South
African Radio Astronomy Observatory (SARAO) ?
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Antenna Structures
Updating of the Designs have been
completed
Testing of the 2 Helium Valves have
been completed
First 2 Samples have been procured
and delivered
Busy procuring the remaining batck\




Areas where the addition of a Band 5B receiver will impact the current configuration of MeerKAT.
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Receptor Switch
R Cables
g g 2:::3« Master Controller
i ‘E, §TFR
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Receiver System Digitiser System Receptor Fibre Switch Cables Y
: S Network (RFN) lnetaliation (ICDs) definition for all Band 5B

equipment that have to be added
to MeerKAT.

Where applicable, adapters will be
installed to make such equipment
compatible with the existing
MeerKAT interfaces.

Subsystem Subsystem Subsystem Subsystem

Subsystem

EA-MK-110 | [

Receiver System
Controller (RCS)

EA-MK-150

Helium Service Vacuum Service

Element

Element Element

The Band5B Project in the MeerKAT context Misions 4« Componente2 2, L2 FILREL,
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------------------------------- * Note: MK+ GPU based CBF is not shown here.
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The Band5B Project: Receivers

MAX PIFANCK INSTITUTEI

2 linear polarizations

cryogenic cooled LNA and OMT
<20K / horn

antenna at room temperature
Rx noise temperature:
<10.6+0.633*(v-8.41)

analogue RF and noise diode
temperature controlled

e SKAO based requirements SKAO

e Compact and modular design (36.5 kg, 35 x 86 x 50 cm)

e Based on MPIfR experience with S-Band receiver and on an existing
design.

All receivers
on site

March 2026

1° FAT 1° SAT 52 on site
Nov 2024 Dec 2024 Nov 2025
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E 2 g 1 ore SWitch | e SK;;‘..E;;M g | frequency range to an intermediate frequency (IF) of ~ 4.5 GHz (2.5 GHz bandwidth)
- E g | USE g |1 e Maximise the re-use of MeerKAT extension Digitiser.
. A é ! =1 Equipment § e D-Engine and RF and Clock module (RFCM) modules modified to provide the
T Anenna#éd T é l ; Band 5B specific functionality.
! o " Ant ' ! : Iy
(N Receiver Indexer 1 pegegls 1| § || [ sk | 1° D-Engine 64 + D-Engines e
| Digitizer 1 Ez|! & : Equipment ' FAT EAT RFCUs First digitiser
: BE| ! : - completed system ready
. R . - —J_b ! Jul 2025 Nov 2025
: - 1 : : |
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R Aoennadsd | B : | Purchasec(jj and Docs & Plans First batch ready Finalise last batch
: Receiver Indexer | Z\nienna s - B i teste ) '
d . Pedestal © g |, .| USE Iy Nov 2025 for installation procurement
1 L | ' - - . Iy Q2 2025
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Shielded Room

) 7 &)
.| F-engine 1 Data
| SKARAB

S

( . )
| F-engine

SKARAB

No packet
drops

\
/ observed

® 40 GbE transceivers for the AFN were evaluated and tested for
compatibility with the existing MK data network and AFN

- X/B-engine
40GbE \_SKARAB
Correlator/ \
Beamformer :
Core Switch -+ X/B-engine

SKARAB

f —
! USE

1 Equipment

SRE ¥ I|r_'|r Yy

e Establishment of a lab setup for prototyping the configuration of and

Buried fibre

testing the upgraded AFN (to consist of two 40 GbE links) is in progress

P i mninel

Science Data Processing

: ® Procurement:
o All AFN materials, additional 40 GbE Transceivers, have been procured
: and delivered

T Rnienna#od T

Optical Fibre Distribution Frame

o All 40 GbE transceivers were tested and confirmed to be fully functional

Time and
Frequency
Distribution

Tested Delivered procurement Testing onsite
Q2 2025 and Installation

E 110 LR4 Finalise outstanding
i Q2 2025 Jan 2026
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‘South Arican R
ity eservary

Time and Frequency Distribution (Upgrade) e

...................................

Shielded Room

) F-engine 1 Data
SKEARAB Terminal

i i R

T

| F-engine
SKARAB
—

e Designs and testing on the TFR modules
have been completed
e Integration of the rackmount TFR units

in progress.

P —
- X/B-engine
40GbE (_SKARAB
Correlator/ \
Beamformer | '
Core Switch |_.| X/B-engine
"1 SKARAB
R ——

e Acceptance testing and deployment to
site will be next.

e All materials for the TFR have been
procured and delivered.

BEEEREREER

Buried fibre

- USE
Equipment

Science Data Processing

Purchase Testing Assembly Acceptance and
: , Q2 2025 2025 In progress deployment

Optical Fibre Distribution Frame

STILES — IRO000034

NRR
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The Band5B Project: Receivers Missione 4 Componente 2 . 22000640006
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Foandation | sty oservary

Feed Indexer T TTTTTTTTT Helium Supply System (Upgrade) s

|
|
| UHF-Band L-Band S-Band PSU Band 58 | . .
| | Vacuum System Receiver Receiver Receiver | Helium compressor refurbishment
: e e PR e | Replacement of the scroll capsule (also referred to as the capsule), PN: ZCH48C3G-
I Digiiser Digitiser package Digitiser | TFD-235, of the M500RT helium compressor (Trillium)
| — . .
| : ® Helium compressor tradeoff study completed: not possible to run 4x coldheads
[ R SRR Tl T from one compressor
= o T e e e e e T et ety |
2 [ e 3 x manual valves per receiver indexer
2 | .
§ | e Select two receivers from pool: UHF band, S-band and Band 5B
e e e e 2l = sl e Scheduling: 3 month minimum and 6 month maximum time that a receiver can
g‘—— ———————————————————— i be disconnected from Helium.
U
(-4
R e RSIRCRSERAE] ) TS IS R I, B = ' First capsule received & compressor Replacement caps
Shielded ! | capsules received received
l Compartment _— S-band i | Q2 2025
JHN Packetiser g | Q3 2025 Q4 2025
| i :
: I
I 5 / :
Data :
: Receptor Switch l
i Switch |
l R L L T L L L T - I
I

[: New or parts that will change
[:] Existing MeerKAT parts

STILES — IRO000034

The Band5B prOjECt: Helium Service O o e T CUP C33C22000640006
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e Proposing to pursue the following two options:

o SARAO team to test the switching of the two libraries on a receptor

B ] N E—— I—— o MPIfR be tasked to develop their proposed solution whereby it will
: be possible to keep both the Band 5B and the S-Band operational at

: the same time.

(Feed Indexer i Receiver Systems Controller Wi
| UHF-Band L-Band S-Band PSU Band 58 : ) . . .

I | vacuum system Receiver Receiver Receiver . Work ongoing on the Receiver-RSC integration

: e i PR e l e Trade off between 5 options —done

| Digitiser Digitiser package Digitiser :

' |

! |

ptor Fibre Network

e Feasibility, architectural design, interface definition and adherence, initial

Rece

testing and roll out to be agreed.

|
................................................................................. . '
Shielded : [ :
| S-band : Trade off Study Way Forward Evaluation
| iCompartment - ba et | Development
| - i | Q2 2025 In progress
i I
| Data |
Receptor Switch : I
| Switch i I
I |
l T L L L L LT T T T L L L L L T T T -~ l

[: New or parts that will change
:] Existing MeerKAT parts

NRR
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Trade off between several options
Science Working Groups consulted

Analysis and Evaluation is ongoing

The full extent of the capability of the B5B backend is
still subject to funding and the science requirements

® Formally finalise by March 2026:

O Science capabilities of B5B

O Funding commitment from SARAO and INAF

O Technical solution for B5B backend

Trade off Saencg Design finalisation Development
consultation
Q2 2025 02 2025 Q12026 2026

Science Data Processing

— = Comelator/ ,

—r = Core Switch X/B-engine

Buried fibre

Science Data Processing

‘ia

Optical Fibre Distribution Frame

Full extent of the capability
of the B5B backend (CBF
and SDP) is subject to
funding and the science
requirements

-
u

PNRR

' - Missione 4 e Componente 2 SIS = OB EE L
The BandSB PrOJECt- CBF CUP C33C22000640006

Investimento 3.1
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i % 0G0 Array Data Network (Upgrade)
g Emk Time and Frequency Distribution (Upgrade)
|2 Helium Supply System (Upgrade)
E Receiver Systems Controller
CHALLENGE
Science Data Processing
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RECEPTOR 142
SITE INTEGRATION

& SITE
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R SYSTEM —- .

Optical [Fibre Distribution Frame

The Band5B Project

""llhll h

MeerkKAT Band 5 Project

Engineering Commissioning

Missione 4 e Componente 2

Systems Engineering
AV

Commissioning

I*%

Science Commissioning

Operations
Maintenance

| JIE
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e

NationatResearch
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VE.....
CBF CBF Testing Science Commissioning
Development (aA)
(Lab) (Lab)
g1
Ve testing (4A)
sSopP SDP Testing Lab
Development (an)
TSC Module FAT (Lab) (Lab)
VE.....
sc unn FAT RFI xastm;
CBF and SDP SW
Release to site
TFR (Phase N)
VE.....
VEeeoo e Ve, I WE....
wws Unlt FAT RFI testing
a CAM deveclt‘::':nent COM SV V.S | CAM SW v3.*
APPS MGl FAT Lab) Lab Testing | Lab Testing Lab Testing
(Lab)
Receiver AR S w2
PORGTCebe Release to
(temp)
counterweights ME e VE-.... ME.- VE..... [ —mMEu ve... [ | |vE..
Perform initial Perform BSB Perform RSC First BSB First BSB
confirm Power up and AR-1 System
)——{ RSC library receiver library swapping partial signa Receptor Int System
racaptor: test connéctivity. swapping tests cooldown tests SAT chain testing and Qual Verification, Verification
Confirm first
receiver
Receptor Verification (SAT’s)
*
Confirm next 2 confirm B
X receptors : sty 2
§ = =
3 Confirm next =3 Confirm %
= X receivers g nextyY
£ 2 receivers z
&
VE.....
First RFN First RFN I Full install First RFN
REN | Asembly [ 38N L oandaione
(Lab) (Site) (partial) I SAT (site)
VE. VEoeeee
VAC First Helium Helium Helium lines | Helium lines
HE lines FAT lines to
(Lab) site sAT | and FATs
VE..... VE..... VE..... VE.....
AFN AFN FAT ?:;l::‘ AFN to AEN | AFN
(Lab) oty site e | production
VE..... VE..... VE..... VE..... VE..... VE..... VE..... VE.....
D-Engine R— D-Engine RFI | | First and second First Digitiser First Digitiser First First Digitiser | Digitiser
Qualification (Eab) testing Digitiser FAT Qualification RFI testing Digitiser
(Lab) (Lab) | Sy —l (Lab) (Lab) (Lab) to site SAT (site) | FATs and RF1
RECU. RFCU FAT RFCU RFI testing X
Qualification | DMC SW v1.*
(Lab) (Lab) (Lab) DMC o e Release to
Development and FAT (Lab) | s
DIG VE..... Ve VE.-

PSU FAT .
iagram (Rev
VE.o

(Lab)
Ve
SCG FAT VE.....
(Lab)

Missione 4 ¢ Componente 2

Band 5B Integration and Verification
Rev Dl
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Band 5B Integration & Verification diagram
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Q21,2027 Q22,2027 Q23,2027 Q2 4, 2027

Q2 1, 2028

Q22,2028 Q23,2028 Q2 4, 2028 Q2 1, 2029

Q2 2, 2029

Q2 3, 2029

giu lug ago set ott nov dic gen feb mar apr mag giu lug ago set ott nov dic gen feb mar apr mag giu lug ago set ott nov dic gen feb mar apr mag giu lug ago set ott nov dic gen feb mar apr mag giu lug ago s¢

S5 Q23,2025 Q24,2025 Q21,2026 Q22,2026 Q23,2026 Q24,2026
b 4 .8
SARAO[50%]
- -
- saso
SARAO Digitizef Team[50%]
SARAO Team([150%]
Sadfos
}P 25/05
- -
SARAO[5%]
SARAO[5%]
SARAO[5%]
SARAO[5%]

AO Syst Eng Team[5%);INAF Syst Eng

SARAO RFI Team[25%]
02/12

Team|[5%]

INAF-SvstE.
NAF-Syst-Eng-

e

Team|[5%];SARAO;INAF

SARAO Backend Team
SARAO[25%);INAF[25%]
F[25%);SARAO[25%]

30/10

BARAO([5%];INAF[5%]
19/02

RAG Sand

SARAO Backend Team|[50%]

SARAO Backend Team|[50%)

4

SARAO Backend Team([50%)

SARAO Backend Team([50%]
SARAO Backend Team([200%]

SARAO Syst Eng Team[S0%);INAF Syst Eng Team[50%];SARAO Backend Team
31/12

P—

INAF Digitizer Team[25%];SARAO
SARAO Operations Team|2!

t Eng Team;INAF Sy
1

t Eng Team([25%]

@ Nome Data di Avv... Data di chi...
2 @ EBSB iver Devel & Ac 01/01/26... 02/12/26...
3 BSB Receivers Permit Procedure 01/01/26... 19/03/26...
4 T BSB Receivers Permit Released (TBC) 20/03/26... 20/03/26...
5 BSB Receivers CoC Procedure 20/03/26... 02/12/26...
6 BT BSB Receivers CoC Released (TBC) 02/12/26... 02/12/26... -
2 EBSB Digitiser Development & Acceptance 01/09/25.. 25/05/26...
8 D-Engine Acceptance 01/09/25... 11/11/25...
9 Digitiser other components 28/11/25... 26/02/26...
10 Digitiser Integration 02/03/26... 01/05/26...
Digitiser Accepted 04/05/26... 04/05/26...
Digitiser CoC 25/05/26... 25/05/26...
EMK BSB Supp: g Sub-sy [ pPN01/09/25.. 09/09/26...
BS5B Receptor Fibre Network (RFN) Acceptanc01/09/25... 27/02/26...
BSB Array Data Network (ADN) Acceptance 01/09/25... 27/02/26...
BSB Antenna Structure (AS) Acceptance 01/09/25... 27/02/26...
BSB Helium Supply System Acceptance 01/09/25... 19/12/25...
B5B Time and Frequency Upgrade (TFR) & Ac01/09/25... 27/02/26...
BSB Receiver Systems Controller (RSC) Tempc02/03/26... 29/04/26...
BSB Receiver Systems Controller (RSC) Upgrac01/06/26... 09/09/26...
EBSB Backend (CBF and SDP) 02/01/26.. 31/12/27.. |
Completion of MK/MK+ Work 02/01/26... 29/05/26...
Lab/Development System 02/02/26... 29/05/26...
Approval of funding 23/03/26... 20/05/26... «
CBF-SDP HW Procurement 20/05/26... 19/02/27... .
CBF-SDP HW Delivery 19/02/27... 19/02/27... .
CBF-SDP Development 01/06/26... 12/02/27... .
EICBF-SDP Deployment and Integration 22/02/27.. 07/12/27... .
SDP+LAB Integration and Test (CPT) 22/02/27... 11/06/27... .
SDP+LAB Integration and Site Acceptance Ti14/06/27... 28/09/27... .
CBF+LAB Integration and Test (CPT) 22/02/27... 11/06/27... .
CBF+Integration and Site Acceptance Test (114/06/27... 28/09/27...
CBF-SDP Integration 29/09/27... 07/12/27... |
34 T CBF-SDP Acceptance 08/12/27... 30/12/27... |
35 CBF-SDP Accepted 31/12/27... 31/12/27...
36 O Limited 4Ant. BSB CBF & SDP Capability 30/10/26... 30/10/26... .
37 EBSB FrontEnd Integration 02/04/26... 29/05/26...
38 T Subsystems Lab Integration and Test (CPT) 02/04/26... 27/04/26...
39 & Receptor OPS/LAB Integration and Test (Losb 01/05/26... 29/05/26...
40 EBS5B Front-End Site Integration & SAT (Losb01/06/26.. 31/12/27...
41 'ﬂ': Receptors 1 & 2 Site Integration & SAT (Losbe01/06/26... 15/07/26... -
Receptors 3 & 4 Site Integration & SAT (Losbe16/07/26... 27/10/26...
Connecting 4 Receptors to CBF-SDP 30/10/26... 31/12/26...
Outstanding Receptors Site Integration & SAT 04/01/27... 01/07/27...
Connecting 64 Receptors to CBF-SDP 01/07/27... 30/12/27...
64 Receptors connected to CBF-SDP (TBC) 31/12/27... 31/12/27...

L;INAF Receiver T

AO Syst Eng [T J:INAF Syst Eng T

SARAO Operations Tepm;SARAO Syst Eng Team|[50%);INAF Syst Eng Team|[50%);INAF Receiver Team[50%)

[ 1-INAF

SARAO T

AO Syst Eng T Syst Eng T Team[50%);SARAO Backend Team|50%)

SARAO Operations Team;SARAO Yyst Eng Team|[50%);INAF Syst Eng Team|[S0%];INAF Receiver Team[50%)

'SAIAD Operations Team;SARAO Syst Eng Team|[50%];INAF Syst Eng T [
31/12

1:INAF Receiver T

L:SARAO Bac
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PIANO NAZIONALE ISTITUTO NAZIONALE
DI RIPRESA E RESILIENZA DI ASTROFISICA

dall'Unione europea dell’Universita
NextGenerationEU e della Ricerca

Finanziato Ministero l

Nome ~123 Half 2,2023 Half 1,2024 Half2,2024 Half1,2025 Half2,2025 Half1,2026 Half2,2026 Half1,2027
'MGLASONDGFMAMGLASONDGFMAMGLASONDGFMAMGLASONDGFMAMG‘

Y End of PNRR

Scoping/Planning

MOA Preparation
INAF-SARAO Joint activities

Receivers Tendering Process

02130WWDID I N

Receivers Design and prototyping

Receivers mass production

Rceivers contract closure
Digitisers/cryo Tendering Process
Digitisers/cryo Design and Prototyping

Digitisers/cryo mass production

Integratidn

Digitisers/cryo contract closure

ntegration
V&v
Commissioning | 7 ‘
MOA signed , & 04/]
Receiver prototype accepted I | ; 03/01
f i | % 28/02

June 2024

u
'l
e~ %

V&YV

Post-PNRR

S

Commissioning

Digitiser prototype accepted : : : v
End of PNRR phase : v | ¢ 31/12
Contract awarded to MPIfR

PNRR
STILES — IRO000034

M|d-term p|ann|ng MeerKAT Band 5 Project Missione 4 » Componente2 /=27 TR |
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Finanziato

dall'Unione europea
NextGenerationEU

Ministero

PIANO NAZIONALE ISTITUTO NAZIONALE
DI RIPRESA E RESILIENZA DI ASTROFISICA

dell’'Universita i [taliadomani INAE

e della Ricerca

v a

Nome
Scoping/Planning
MOA Preparation
INAF-SARAOQ Joint activities
Receivers Tendering Process
Receivers Design and prototyping
Receivers mass production
Rceivers contract closure
Digitisers/cryo Tendering Process
Digitisers/cryo Design and Prototyping‘
Digitisers/cryo mass production |
Digitisers/cryo contract closure
ntegration
V&v
Commissioning
MOA signed

Receiver prototype accepted

Post-PNRR

Digitiser prototype accepted
End of PNRR phase

23 Half 2,2023 Half 1, 2024

Half 2, 2024 Half 1, 2025 Half 2, 2025 Half 1, 2026 Half 2, 2026  Half 1, 2027

MGLASONDGFMAMGCLAS ONDGFMAMGLASONDGFMAMGLASONDGFMAMG

June 2024

{LEnd of PNRR

Integratidn

V&V : ‘
| Commissioning

July 2024

- Kickoff meeting | P

Contract awarded to MPIfR

MeerKAT Band 5 Project Missione 4 ® Componente 2

PNRR
STILES — IRO000034

Mid-term planning

T e e el CUP C33C22000640006
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PIANO NAZIONALE ISTITUTO NAZIONALE
DI RIPRESA E RESILIENZA DI ASTROFISICA

dall'Unione europea 5 dell’Universita
NextGenerationEU = @ della Ricerca

Finanziato Ministero i

23 Half 2,2023 Half 1,2024 Half 2,2024 Half 1, 2025 Half 2, 2025 Half 1, 2026 Half 2, 2026 Half 1, 2027
iMGLASONDGFMAMGLASONDGFMAMGLASONDGFMAMGLASONDGFMAMG

| | iy End of PNRR

v

Nome

Scoping/Planning

MOA Preparation ;
INAF-SARAO Joint activities | i "

Receivers Tendering Process

Receivers Design and prototyping | ' I b SEEE
Receivers mass production
Rceivers contract closure
Digitisers/cryo Tendering Process

|
Digitisers/cryo Design and Prototyping

Digitisers/cryo mass production . : : _ , i
Digitisers/cryo contract closure | g g :"l ‘ egration
g ntegration 8 I I Ig
<| V& ol g :8 I
_5; Commissioning 2: 'g ) Q V&V S—
S MOA signed I'; v I“’;,“,‘ | Commissioning |
Receiver prototype accepted I ;_3 i 4 03&01 |
Digitiser prototype accepted :. - . i 28/02

End of PNRR phase | | chkoffmeetlng 0 31/12
Contract awarded to MPIfR Rx SAT

PNRR
STILES — IRO000034

CUP C33C22000640006

Mid-term planning MeerkAT Band 5 Project Missione4°Componente2

Investimento 3.1
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PIANO NAZIONALE ISTITUTO NAZIONALE
DI RIPRESA E RESILIENZA DI ASTROFISICA

dall'Unione europea oy dell’Universita
NextGenerationEU %3¢ e della Ricerca

Finanziato \ Ministero i

A

23 Half 2,2023 Half 1,2024 Half 2,2024 Half 1, 2025 Half 2, 2025 Half 1, 2026 Half 2, 2026 Half 1, 2027
MGLASONDGFMAMGLASONDGFMAMGLASONDGFMAMGLASONDGFMAMG

Scoping/Planning | " ’ 1 i | : ‘ End of PNRR

MOA Preparation —

v

Nome

INAF-SARAOQ Joint activities
Receivers Tendering Process
Receivers Design and prototyping
Receivers mass production
Rceivers contract closure
Digitisers/cryo Tendering Process

Digitisers/cryo Design and Prototyping

Digitisers/cryo mass production

Digitisers/cryo contract closure <" §
g ntegration § I I Ig
= V&V im O
o Corimissiont q:J . S{, . 8
_5; ommissioning 2 o vi
O  MOA signed i :IN - Imu | |
a > Y | m
Receiver prototype accepted I L3 . * 03?1 : :
Digitiser prototype accepted | - '. . 28/02 Y l,
End of PNRR phase | " Kickoff meeting 4 31712 , A
Contract awarded to MPIfR  Rx SAT 64+ Rx on site, 64+ D Engines accepted

STILES — IRO000034
CUP C33C22000640006

RR
Mid-term planning MeerkAT Band 5 Project Missione4°Componente2

Investimento 3.1
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PIANO NAZIONALE ISTITUTO NAZIONALE
DI RIPRESA E RESILIENZA DI ASTROFISICA

dall'Unione europea dell’Universita
NextGenerationEU e della Ricerca

Finanziato Ministero l

Nome ~123 Half 2,2023 Half 1,2024 Half2,2024 Half1,2025 Half2,2025 Half1,2026 Half2,2026 Half1,2027
'MGLASONDGFMAMGLASONDGFMAMGLASONDGFMAMGLASONDGFMAMG

Y End of PNRR

Scoping/Planning

MOA Preparation

INAF-SARAOQ Joint activities
Receivers Tendering Process
Receivers Design and prototyping
Receivers mass production
Rceivers contract closure
Digitisers/cryo Tendering Process

Digitisers/cryo Design and Prototyping

Digitisers/cryo mass production : : |
Digitisers/cryo contract closure g = ;l‘l
gCC ntegration 8 I I : Iﬁ
& Z&V - 2l'e | |l2 |
15 ~Lommissioning 3" o | Py B V&V ; :
O MOA signed I'; L4 I‘*QL} | . ' Commissioning
Receiver prototype accepted I _3 R 03?1 | i
Digitiser prototype accepted ; :. - . 28/02 l,
End of PNRR phase | | K|ckoff meetmg : 31/12 : |
Contract awarded to MPIfR  Rx SAT 64+ Rx on site, 64+ D Engines accepted

STILES — IRO000034

RR
M|d-term p|ann|ng MeerKAT Band 5 Project Missione 4 » Componente2 /=27 TR |

Investimento 3.1



Finanziato Ministero

dall'Unione europea dell’Universita [taliadomani INAF

NextGenerationEU e O -] de"a Ricerca PDllAR’\ngg?A%ISQQSI]EENZA SR

. . . . Sensitivity at zenith angle equal to 0 degrees
By combining (multiplying) the Feed 0 R
i i 2 °T cramain| ]
pattern with the Dish pattern From the relation Agg = A of —rieboO B
QA £ L Average B |
= Beam of the dISh Oy s’
T or :
S SN Tsys = Tant + Trec il _
- 10.00 al i
.E 2000 | | | | | | | O
% : l i % 9 10 1 12 13 14 15 L
; 00 System Equivalent Flux Density (SEFD) SEFD single receptor S
§- ; for a single receptor E@G; ' ' ] §
; 600} —— 1 S
e M SEFD = ﬂ 400 ——— 1 2
‘ Sensitivity r 1 =
B5B Receiver Feed pattern 200 1
of | _ 1 =<
F :Tﬁ:“ " { B 10 12 14 16 §
;5: i / Full Array of 64 Receptors Thermal noise in the map >
i ® 75| 5E ! v ~
i F — Qo
. N | _ SEFD 34 e
: B rms = dJy) S —
¥ 15 ges _ . SN —_— E
2 5 = ® e - \/ZN(N DTincAV Ny =y BW (GHz)=2.5 GHz 3
= 55 - wn E ) . E
—-ﬁ" | _ e N=64 Tg=lomin  f P fint (min)= 10 3
Froganry Jakr] ! ! Y I:lmuu::ylﬁhzlr " b " B <a G C : -
B5B Receiver Noise Fifgure 4 - &anenna Noise Temperature - Terith anghe 0° ¥ An=2.5GHz np01=2 a8 10 12 14 16
Temperature (K) Antenna temperature Freq GHz

PNRR
STILES — IRO000034

The Band5B PrOjECt: S\IStem'IEVEI Simulations O o e T CUP C33C22000640006



+++, | Finanziato /2% Ministero : : ’
+ » | dall'Unione europea # dell’Universita Italiadomani . INAF
i NextGenerationEU %5¢> e della Ricerca DI'RIPRESA £ RESILIENZA ¢ S ASTRErSCA

V.,

“Thank yo
Maria Grazia Labate <maria.IaBéte@ir]af.if>
and the Band 5 team e



mailto:maria.labate@inaf.it
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