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What is commissioning anyway? ASTRON

* Bridges AlV and initial operations / Science verification

* Prove 57 LOFAR2.0 science requirements (level 0)

o ~1500 Levels 1 (system), 2 (sub-
system),...5 demonstrated at varying levels of rigour
during engineering, (pre-) production, and AlV

 Provein Operational context
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Current status ASTRON
LOFAR-2.0 commissioning progress 2025-09-22

B reported
I approved
under review

draft
B remaining

2024-09-02 2025-09-22
LOFAR-2.0 LO compliance 2025-09-22

Bl compliant
I partially compliant
non-compliant

B remaining

2024-09-02 2025-09-22



Next months of COMMISSIONING

#stations

Tied-array
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All-sky imaging
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Three teams (themes?)

Telescope Bassa, Kondratiev

* Antennas
e Stations
* Timing

* Real-time processing

ASTRON

Operations Orru’', Asabere

* Proposal management
» Specification

* Observing workflow

* Archiving

Pipelines Shimwell, lacobelli

* Commissioning with
pipelines

* Resource measurement

* Operations manuals

Scientists

Instrument scientists

Operators

Automated systems

Retrieve
science data

Design test
(Confluence

Archive
Science proc

Transport
preprocessed

Preprocess

We are here




Station
commissioning

Emma van der Wateren
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Station health and station statistics

v Quickview Stations
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Station calibration

« All dipoles within a station MUST add coherently

« Well-defined station beam, required for accurate
imaging

« Without it, array calibration fails — loss of sensitivity,
artifacts, and unusable images

NoCal XX 1e6

4

Cal XX 1e7

@

Example of before and after
for CS004 at 53 MHz




Calibration improvements from LOFAR1

BEFORE AFTER Which band?
: Few seconds-observation - 1.0
24h-observation to dipole beams simulated in  [LBA
average the beam : : )
full station configuration 0.8
: . Point sources and diffuse
Simple point source model emission from the Milky Way LBA 0.6
Independent solver for XX 0.4
and YY Full Jones solver LBA, HBA
- Example of HBA image with
. . , Grating-lobe sources . .
prght sources in 9raling inciuded in model — stable  [HBA the Sun in the grating lobe
calibration




Single station

7 obsid Observation Id 2053182
— 1| pipeid Pipeline Id undef
file Name of the file 12053182 SAPO0D_BO00.paz ar
name Source nam 0332+5434
0 coord Source coordi 99:32:59.337454, 34 4503
tstart UTC start date/time: 2025-07-23T08:36:59.5872 359023
length Observation duration (s) et
Ghsmode  Observing mode. Fiy's Eye or (In)Coherent Fiy's Eye
5 station Station for this beam CS001HBAQ
in Number of pulse phase bins
nchan Number of frequency channels 3200
pol Number of polarizations (I}
nsubint  Number of sub-integrations
40 period Topocentric folding period (s) 9 71447479255025
im Dispersion measure (pc/cm~3) 7640991210938
z m Rotation measure (rad/m ~2) 22 350008551057
& freq Centre frequency (MHz) 158 685302734375
30 bw Bandwidth (MHz) 062
dme Dispersion corrected False
mc Faraday Rotation corrected False
polc Polarization calibrated False
20 Telescope name LOFAR
rcurname  Receiver name unknown
be:name  Name of the backend instrument COBALT
snr Signalto-noise ratio from psrtat / snr.py 5.10/134.41
10 i RFI fraction (in %) by paz / cifd 13.2625/11.35
elevation  Elevation (in deg) at the start / mid-point / end 757/756/755
azimuth imuth (1n deg) at the start / mid-point /end  286.3 ] 260.4 1 205.4
transit Hour angle (in hr) at the start / mid-point / end 161/1.62/1.63
0
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Pulse phase
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140 4
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Pulse phase Frequency (MHz)
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04 0
Time (min)

datadir: /data/projects/COM_LOFAR2/L2053182/cs/

04 0
Time (min)

foot, 2025-07-24 09:56:22
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obsid Observation Id 2053182 S| obsid Observation Id 2053182
—— 1| pipeid Pipeline Id undef = pipeid Pipeline Id undef
le Name of the file 12053182_SAP000_ Bom paz.ar (CS001HBAL name Source nal J0332+5434
name Source nai 033245434 coord Source coordinates. 03:3: +54
coord Source coordin 03:32:59.337454 34 45.03 tart UTC start date/time: 2025-07-23T08:36:59.5872 60879.359023
tstart UTC start date/time: 2025-07-23T08:36:59.5872 9.359023 length Observation duration (s) 49.39055104
length Observation duration (s) e Sansa104 obsmode  Observing mode- Fly's Eye or (In)Coherent Fly's Eye
dbsmode  Observing mode: Fly's Eye or (In)Coherent Fiy's Eye nstat Number of stations (core / remote / international) = 2 27070
station Station for this bea CS001HBAL 601 nbin Number of pulse phase
bin Number of puise phase bins nchan Number of frequency channels 3200
nchan Number of frequency channels 3200 npol Number of polarizations (1) 1
pol Number of polarizations () 50 4 nsubint  Number of sub-integrations 5
nsubint  Number rations period Topocentric folding period (s) 0.71447479256028
perio Topocentac folding penod fs) 071447479256028 dm Dispersion measure (pc/cm~3) 26.7640991210938
dm Dispersion measure (pc/cm~3) 26.7640991210938 m Rotation measure (rad/m ~2) -64.3300018310547
m Rotation measure (rad/m~2) -64.3300018310547 z 404 freq Centre frequency (MHz) 158.685302734375
freq Centre frequency (MHz) 158 665302734375 bw Bandwidth (MHz) 39.0625
bw Bandwidth (MHz] 062! dme Dispersion corrected False
dme Dispersion corrected False 30 4 rmc Faraday Rotation corrected False
rmc Faraday Rotation corrected False polc arization calibrated False
polc Polarization calibrated False site Telescope name LOFAR
lescope name LOFAR rcurname  Receiver name unknown
rcvriname  Receiver ng unknown 204 be:name  Name of the backend instrument COBALT
be:name  Name of the, hackend instrument COBALT gevation  Elevation (in deg) at the start / mid-paint / end 757/756/755
snr o from prstat / snr.py 6.04/91.01 imutt in deg) at the start / mid-point /end  286.3/ 286.4 / 286,
fi ) hy paz 20.7812/11.175 10 4 transit Hnur angle (in hr) at the start / mid-point / end 161/162/1.63
elevation  Elevation (in deg) at the art] mid-point / end 75.7/75.6/75.5
azimuth  Azimuth (in deg) at the start / mid-point /end  286.3 / 286.4 / 286.4
transit Hour angle (in hr) at the start / mid-point / end N
gle (in hr) / mid-point / 161/1.62/1.63 0] Martnd AAAPAL
T T 040 045 _ 050 055 060
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— 140 L X missing | MeanS/N = 11271 + 2170
—— Max S/IN 134.41 (CS001HBAO)
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datadir: /data/projects/COM_LOFAR2/L2053182/cs/

04 05
Time (min)

root. 2025-07-24 09:56:26

Profile S/N

74
[CS/RS/Intl] = 46/14/14
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Boons

For HBA S/Ns for RS and INTL are scaled down by a factor of 2 and &, correspondingly

R
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e

root, 2025-07-24 09:56:44



SEFDs (more later!)

« ON/OFF scan
« S/N comparison, convolving station beam response with sky models

« Tsource/Tsys

Low-resolution map (~1.8°) of observable sky (el. > 45°) at time of test Low-resolution map (~1.8°) of observable sky (el. > 45°) at time of test

I ] I ]

243.392 4968.04 274.293 1574.46
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Commissioning *
LOFAR2.0 Operations

Emanuela Orruv’

Lead of Commissioning of Operations on behalf of the commissioning team




LOFAR2.0:Data flow

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

Station & array calibration

‘ Central Clock ‘

Maintenance

Correlator 1 Online processing

Proposaltool | telescope management specification system [

Scheduling, observing & online processing specification

Telescope SDC
components components

Processing & quality assessment %

[:.

Long term archive }: Digital processing L ; Data access

Processing and storage management specification system

Offline processing specification & data managent

15



TU LP MVP is ready needs to be tested.

Proposal Tool [

Cycles Overview Emanuela orru @) v

Write and shine!

This s the Proposal 1ol fo access tothe teescapes provided by ASTRON =T

Persona’s

SDCO Pl Reviewer ILT Director/Board
e Main goal: Write a pro al: Help writing a proposal Main goal: Review proposals. Mark proposal as Main goa: nt & alocation
ejec Accepted”
+ Acceptinvite

+ Wite propos « Edit sectio
plae (el Tt proposals to schedule/plan and execute  for Director Discretionary calls

< Manage Cats (Ope i ) . Note “Potentily there are CO-s that ca et and PECIOCIONRIET) Qrootm e e e
@ Vo poposal sectons (eaare gL S i be ciferent forciferen e on proposal ol ant TS +ecpering acosed roun, or o extens
* Invite (new) users o wrt onth proposal } . ine end moment n case of
e evile camat submita prop
DDT caiis open thrughout he o

Main goat: Manage pro + Creste proposa
5 gep Create proposal « Invited and assigned as reviewer se technical specifications from the sessment and allcation of proposa

General
Goal: Provide support and evaluate proposal Contact author When submitted, the director gets a

e information about requested R Technical assesment message. (The
e * ol rel and must be assigna
« The Pl is a required role. The contact (G S e il T TSP TT
a done before the scientific assesment B L
author s not. If there is no contact .
CO head, who tell t 1o the h
author, the Pl automatically that .
luates requested resource: Scientific assesment e
The director has the final ord to

. rt of s allocate a specific amount of time

J— ) i to the proposals before the
Goal: Consulting/advice on propos: hical assessment i closed
s Program Commitee on « The access to all supporting to
feasibility to approve a selection of (calculator, storage space, etc.) has to @ chair
observations be very easy « Assigns reviewers to proposal
+ Aduises on feasibly o schedule a « Assignment of resources with SDCO
. A:\;:— observation admin
8 « Final report to P
usly pert

The technical reviewer can be an
sals
jers to the
ondary)

Permissions

User lands on the Astron Proposal Tool application
(both Intentionaly/unintentionally)

Write @ Munage Review it/Public View

Users that can: Users that Users that can:
« Register/authenticate with the tool + login Register/authenticate with the tool + Login ind sort proposals
sals and calls of proposals that the user Add semesters/calls Reject or Rate proposals.

Group management (invite/add/remove members) motivation/comment? + View public pages

Change personal information (nationality, affilation/ Assign andfor Invite roles (PI-role, contact author, + Read calls for proposals and d

+ (Request role change?)
© on different of

Scientific assessment
s give marks and d
+ Prioritze (Urgency) and ratings
/proposes allocations.

G. Jannsen, E. Orru’, A. Shulevski, V. Kondratiev, N. Peters, E. van der Wateren, A.

—_— Amhadi, R. Pizzo, M. lacobelli, B. Asebere, M. Brentijens& more




Scheduling

t) ) 2022/06/13 LOFAR LBA_OUTER STOKES_0

- 8

80

70

Time (UT)

Dynspec RS307LBA - 2025/06/20 20:00:00

Frequency (MHz)
S
w

30

20:00 20:10 20:20 20:30 20:40 20:50 21:00
Time (UT)

0.7

DINOS see A. Scheduling. See  Solar

. Wood’s talk given  A. Shulevski’s monitoring. See
by G. Dorian poster P. Zucca’s talk

Multi disciplinary approach

700 LBA observations

Solar activity scores

lonospheric analysis based on solutions

Implementing this in operations and testing it on
real observation is our next goal.

A. Shulevski, M. Mevius, P. Zucca, A. Wood, H. Edler, G. Dorian, E. Orru’ & more



Observing

System monitoring

v"Monitoring & Control on station hardware, FMW versioning,
environmental conditions, WR-clock
v"Missing monitoring points Network, Cobalt & CEP6

il — >

CEP commissioning

v Cobalt21 (new OS, multicast)

v CEP®6 functionality: observing and processing
v'CEP6 Implementing ingest functionality
v'Need to increase the load

v'Need to monitor the stability

Rt e e b et et hd hd

16:46:37

Operational automated procedures -

« Station calibration

« Polarization calibration of a station
« Array calibration

« SEFD measure

QAa47 A

Cal YY

500000

400000

]
]
]
]
]
]
]
1

127 b/s 'S
0/ ,’ ‘ D ACX_B3_0
0/5 78.1 Mb/s -

see talks given by

C.M Cordun




LOFAR data processing system

LOFAR 2.0

* Processing system
from LOFART

towards LOFAR2.0.

« Complexity increases
needs scalability to
be sustainable

« Growth of the
breadth of data
products types

at LTA Surf Archive Data

hosted in the LTA at Surt

Process Data <
at LTA Juelich




LOFAR data processing system

@ POPPY  Specifications Tasks Task Details Dashboard Fiter Quality Validation IngestQ Failures Discarded Finished Monitoring Diagram Configuration ~Admin

Specifications

New Specification Search for.
o [

‘ First

Previous [l

- ID - Type - Status - Pre ~ WF - Project - SASID - Processing ~ Ingest policy

1z’ r;gular d;ﬁning »v . l.cvm_ma 14‘40060 »v »v
20 regular discarded - ddtz_001 239952 same-as-inputs  default-lta
21 regular  defining S lc10_013 1440060 = =
26 regular defining = It5_008 559793 - -
27 regular defining - lc10_013 1440060 - -

. POPPY  Specifications Tasks Task Details Dashboard Filter Quality Validation IngestQ Failures Discarded Finished Monitoring Diagram

Click to Filter
B3 Clear Filt
finished

& Acti

~ Filter

nv-linc-test1

nv-surf-no-
dysco

nv-linc-test2

1t5_008-as-

comp.

mi-linc-cal-
test

[

First l Previous l 1 ‘ 2 n 4|5 ‘ 6 ‘ 7 l 8|9 ‘ 10 ‘ mn ‘ 12 ‘ 13 | 14 | 15 ‘ 16 | 17 ‘ 18 ‘ 19 ‘ l Next ‘ Last ]

- D ~ type ~ Spec - WF ~ status ~ Project ~ SAS_ID ~ Processing

- - - Details - - - - -
406697 regular 84 - staged lc4_008 346150 srmgrid.sarant
406696  regular 84 staged lca_008 346150 srmgrid.sara.nt
406695  regular 84 staged lcq_008 346150 srmgrid.saranl
406604 regular 84 staged lc4-008 346150 srmgrid.sarant
406603 regular 84 staged lc4_008 346150 srmgrid.sarant
406692 regular 83 - fetched lc4_008 360526 srmgrid.sarant
406601 regular 8 fetched lc4_008 360526 srmgridsarant
406690  regular 83 fetched lca_008 369526 srm.grid.saranl
406689 regular 83 fetched lc4-008 360526 simgridsarant
406688 regular 83 fetched lc4_008 369526 srmgrid.sarant
406687  regular 83 processing  lc4-008 369526 srm.grid sarant
406686 regular 83 processing  lc4-008 369526 srm.grid.sara.nl

Inputs Batch Tasks Error Actions

1 - -

1 - -

240 9 o

243 - -

“ Ingest Policy

srm.gridsarant
srm.gridsarant
srmgridsarant
srmgridsarant
srmgridsarant
srm.gridsarant
srm.gridsarant
srmgridsarant
srmgridsarant
srmgridsarant

srm.grid.sara.nl

srm.grid.sara.nl

Configuration  Admin

¥ 40l ) LTA Inputs

4 Create Tasks
4+ Remove Tasks

¥ 453 ) LTA Inputs
b Create Tasks

¥ Edit

y

¥ 4138 ) LTA Inp

< Create Tasks

Search for.

~ Size

~ Filter . -

lc4_008_surf-mi-comp 33 GB

Ic4.008_surf-mi-comp 33GB

lc4.008_surf-mi-comp 33 GB

1c4_008_surf-mi-comp 33 GB

lc4_008_surf-mi-comp 33 GB

1c4_008_surf-mi-comp 21 GB

lc4_008_surf-mi-comp 34 GB

lc4.008_surf-mi-comp 34 GB

Ic4_008_surf-mi-comp 3.4 GB

lc4.008_surf-mi-comp 34 GB

lc4_008_surf-mi- 34GB
comp
lc4_008_surf-mi- 34GB

comp

Sign Out marco

Sign Out

Actions
Whold
Whold
Whold
Mhold
Mhold
Whold
Whold
WMhold
Whold
Mhold

M hold

M hold

Data Staging /
Fetching

. POPPY  Specifications Tasks Task Details Dashboard Filter Quality Validation IngestQ Failures Discarded Fi

Validation

These are the SAS_ID's in status stored that can be validated. Click one of the quality buttons to validate.

RPN Scarch for.

[F\rst Previcusn2|3‘4|5‘6‘7‘8|9‘10‘11‘11‘Nex( Lasl]

“~ SAS_ID . ~ Workflow . “ Project . “ Filter . Plots Summary Annotate  Calc Q
432340 les5_020 nv-linc-test7 moderate
847244 (t16_004 nv-juelich moderate
620548 1c8_033 mi-test-lc8_033 moderate
1503394 lt10_010 nv-debug-141 -

hed Monitoring Diagram

Quality

> Re-observe

Configuration Admin

Validate (choose a Q)

@
&
g
&

Sign Out ma

Discard



