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RO PEOPLE

& Lorar ASTRON

> A large number of software and hardware engineers, astronomers and others who
designed, constructed and keep LOFAR operational

> ASTRON's Radio Observatory Science Support Group

Roberto Plzzo Richard Fallows Marco lacobedli Luciano Cerrigone Sander ter Voen  Aleksandar Shulevsid  Matthijs van der Wiel

sciencesupport@astron.nl

Geert Kuper Jarjen Sluman Richard Blaauw Henk Mulder

i i R Q 7 » ] observer@astron.nl

> Telescope Astronomers

Michinl Brentjens | Emanuela Orry’

+ Operations and maintenance
+ Software Support




THE LOFAR SYSTEM: DATA FLOW
ASTRON

Products sent to
the long-term

Station signals

hi
collected in the Signal sent to archive
station cabinets COBALT for

correlation I. CEP3

Data sent to CEP4 for initial
RO processing — products
might get copied to CEP3

> Entire process is overseen by Operators, Science Support and Software Support groups



CALL FOR PROPOSALS

ASTRON

> Two observing Cycles every year:

> May 15 — November 14
> November 15 — May 14

Proposal call: 4 months before start
of the Cycle (January, July)

http://www.astron.nl/radio-
observatory/observing-proposals/
regular-proposal-call-instructions/
regular-proposal-call-instr

Proposal deadline: 2 months before
the start of the Cycle (March,
September)

Advertisement of new functionality
for the coming Cycle

Available observing and processing
hours

International LOFAR Telescope
Proposal Call to the Worldwide Community
Cycle 7: 15 Nov 2016 - 14 May 2017
Submission deadline Wednesday 14 September 2016, 12 UT

Submission only via the online tool NorthStar?.

** Proposers must ensure that their justification files adhere to the instructions given
below and in Northstar, repeated online here, **

SYSTEM CAPABILITIES: The International LOFAR Telescope (ILT) is a powerful next-generation
radio telescope for frequencies below 240 MHz that offers revolutionary new observing capabilities
thanks to its phased-array technology with digital beam-forming. LOFAR delivers correlated
visibility data for synthesis imaging, plus in/coherently added single and multiple station data
(several beam-formed modes) as well as transient buffer read-out, for example for studies of
pulsars, transients, and cosmic rays. For Cycle 7, pipeline processing will be performed on the new
CEP4 cluster, which is being commissioned at the moment. The high resolution (arcsecond)
Imaging capability of the array has been significantly enhanced with the addition of three stations
in Poland, bringing the total number to 38 in the Netherlands and 12 in other European countries,
LOFAR capabilities are described in detail online,



I. WORKING ON PROPOSAL: MUST SEE
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> Use the LOFAR web pages as a reference
during the proposal preparation

> LOFAR pages: http://www.astron.nl/radio-
observatory/radio-observatory

> Note: extensive description of LOFAR
system available in van Haarlem et al.
2013
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WORKING ON PROPOSAL: MUST SEE

ASTRON

> Interferometric mode web page (mode fully supported):

http://www.astron.nl/radio-observatory/astronomers/array-configurations/3-telescope-parameters-
and-array-configurations

> Observing strategies (LBA, HBA) + Calibrators
> Imaging Pipeline -> see E. Orru’s lecture

> Characterization: achievable noise, resolution and required processing time for various pipeline processing
strategies
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I. WORKING ON PROPOSAL: OBSERVING STRATEGIES

& Lofar ASTRON

> Interferometric mode web page:

http://www.astron.nl/radio-observatory/astronomers/array-
configurations/3-telescope-parameters-and-array-
configurations

CALIBRATOR
TARGET
> LBA: half of the available bandwidth on the target field and half on the
calibrator

55y —

= Continuous in time/Hour Angle observation of the target with a

short calibrator run before (and/or after) :>

» Interleaved calibrator observations (eg. 2 min) with target field
(eg. ~ 30 min), quasi-continuous in HA

= Two beams, one on the target and a second on a "phase :>
calibrator" if present within the analog beam of the HBA SaRCEL
tiles (experimental strategy for advanced users). The "phase
calibrator" should be a bright point like source selected by the LCALIBRATOR
user form other catalogues. I:>
» Three quarters of the bandwidth dedicated to the target and one

quarter on the nphase calibrator” |::> T TARGET (ext calibration)

= If the user has a good initial model of the target field at his/her
disposal, observations could be performed using the full

IheamAwnan AR A FlaA Fape~a A
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> Note LOFAR Tools

LOFAR Image noise calculator
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I. WORKING ON PROPOSAL: MUST SEE

& Lofar ASTRON

LOFAR visibility calculator

o FOr 3 given Langet, ths Caloulator Gsplays R6 vty and Glavation over a 24hr parvd a8 3 date st Dy the wier,

© Th O0fault munmmum hevation is 20 Gegrees, & car be modfied by the wier.

© Apant feomm the Larget, tha Uiter Can coledt Lo Suplay the vielity of the LOFAR standind calBritor Sowrcos, SOmMe 4oldr systom Largets and some of the
DOAGMSESE 1250 SOurces on the sky (the A team),

o Thie angulir Slande DOt the SMCOd A Loam SOurtis Or SO0 SySlam SOurtds and the Larget & shawn 3L the Bottom of the page.

> Visibility Calculator

Target psaoisca.ss Rracive A team: Solar system: LOFAR calibrators:
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I.

PROPOSAL REVIEW PROCESS AND ALLOCATIONS
ASTRON

N
\&‘ LOFAR

Proposal review process lasts for
~ 6 weeks

Technical review panel assesses
the technical feasibility of the
projects

National consortia distribute their
reserved access hours in the form
of must- and may-sponsor hours

LOFAR Programme Committee

complete allocations by detailing
allocations to the may-sponsor
list of proposals and by
distributing open skies fraction of
time

Allocations known after the PC
meeting at

http://www.astron.nl/
radio-observatory/cycles/
cycles

Proposel title
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FIRST CONTACT WITH PI's

ASTRON

> Science Support works out the observing schedule for the upcoming Cycle. This is advertised on ASTRON
website:

> http://www.astron.nl/radio- observatory/cycles -allocations-and- observmg schedules/cycle-6-schedule/
cycle-6-schedule RN

> Contact e-mail to PI's -> preparation of observing templates in MoM
> Strict deadlines on response time to fix issues



>

MoM: MANAGEMENT OF MEASURAMENTS

https://lofar.astron.nl/mom3/
Description available at

https://lofar.astron.nl/
mom3/help/mom2.jsp

Reference tool for preparation and
inspection of the observing/
processing templates and status of
observations and pipelines

To have access, register as a new
user

After login, you will be able to see
only the projects you are involved
in

50075

ASTRON

ASTRON
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> QOrganized in folders

> Full inspection of observing observing setups might require some clicking — things will improve in the future




MoM: OBSERVATION FOLDERS
& Lorar ASTRON

/)

> Statuses:
> Project: open, active, finished, suspended
> Observations / pipelines: open, approved, scheduled, running, finished, aborted

> Ingests: approved, scheduled, running, finished, aborted

Project List I Ouortht‘ Project Explorer | Preferences I Tools I Admin

& copy selectodl <& Move selectedl & Delete seloctedl @ change mtus' 8 Export XMLl

Project Explorer OK Status

= () LC2 014 ﬂ] Dﬂl"‘| ) active Exploring radio-loud AGN recurrent activity with LOFAR
3C338-20140804 ( Details ! 3C338 HBA 16:28:38.50 +39:33:06.0
3C338-20140805 3C338 LBA 16:28:38.50 +39:33:06.0
4C12.50-20140807 4C12.50 HBA 13:47:33.30 +12:17:23.9
4C12.50-20140808 4C12.50 LBA 13:47:33.30 +12:17:23.9
4C12.50-20140809-2.5 4C12.50 HBA 13:47:33.30 +12:17:23.9
3C317-20140814 3C317 HBA 15:16:44.50 +07:01:18.0
3C317-20140815 3C317 LBA 15:16:44.50 +07:01:18.0
3C338-20140816 REP 3C338 HBA 16:28:38.50 +39:33:06.0
3C317-20140821 REPET 3C317 LBA 15:16:44.50 +07:01:18.0
B20258+35-20140913 B20258+35 HBA 03:01:42.40 +35:12:21.0
B20258+35-20140916 B20258+35 LBA 03:01:42.40 +35:12:21.0
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MoM: MULTI BEAM OBSERVING SETUPS & DETAILS
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MoM: MULTI BEAM OBSERVING SETUPS & DETAILS

CALIBRATOR
BANDWIDTH TARGET
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\\\\\ LOFAR

TIME

@ My Accomn!
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Exploring radio-doud AGN recurrent sctivity with LOFAR
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MoM: INTERLEAVED OBSERVING SETUPS
& Lorar ASTRON

a My Account

Project List  Query List  Project Explorer | Praferences | Tools Admin

R Copy mJ = Uonml « Onbhudteiodl o cmmpomu] "8 Export x|

40U L2 014 Asa] Detasa | Lxploting radiodoud AGN recurrent activity with LOFAR
CXIS-201 60804 Aod| Detass | CXI0 HBA 162038 50 +33 3306 0
ACXIS-201 40808 Add| Detass | G LBA 162038 50 +39 33060
4C12.50-201 40007 Add| Detass | AC12.50 HBA 13473330 +1217238
4C12.50-201 40808 _Add| Detads AC12.50 LBA 13473330 +121723 9
4C1250. 2014080925 Aod| Detass 4C12.50 HBA 13473330 +12:17239
3C317.20140814 3C317 HBA 15:16:44.50 40701180
3C317-20140815 3C317 LBA 15:16:44 50 40701180
3033820140816 REP 3C338 HBA 162838 50 +39.3306.0
3031720180821 REFET 3C317 LBA 15:16:44 50 407.01:180
B2025843520140913 B20258435 HBA 03.01:42.40 +35:1221.0
i B2O2S8.35 20140005 HBA Dual Innar, 110-100MHz, Btits, SENBI S 144V, 15, S4chvsb(imaging):
§ B025343C481/CO [243405) B2O2EBHACAS /CO (Caltration Observation)
D X ICA8

) )
) 0
=
-
-
-
) 2
Q
Q
-3

i)

g BI0258OCARNCPC
3 BR02SEHBI0058435/1/
) B 820238438

&
000 000 COOOOOFOOOBOB

[243465] BRO2SSHICA//CPC (Cal Pipe Callbrasor)
[243407) BAOZSEHE20058+ 35/1/TO (Target Coservason)
B20248+35

FE [EIEE e

i

@ B2 vBR0238+ 331,
2 B02seCAa2C0
§h B202SSHGC482/ICPC

£
Li

[243467) B02SSHBR0258+ 351 TP (Target Pipetne)
[243405) BROZSBHACAS2/C0 (Caltration Observation)
[243460) BAO2SSHACLAZ/CPC (Cal Pipe Calbraton)

el ol seeceee

{
-




OBSERVATION PERFORMED: RO REPORT TO PI

& Lofar ASTRON

Dear Colleague,

the following message contains information regarding a LOFAR Cycle 6 project for which you are listed as the
contact author. Please, forward this information to the suitable individuals

We would like to inform you that an observation related to your LOFAR Cycle 6 project has been performed.
Please find detailed information below

General notes: -> any fundamental remarks

Observations: -> details of performed observations

Performance of the system: -> any issues to report with stations or CEP cluster?
Data recording: -> any data missing?

Data processing: -> status of processed data

Archiving: -> started or in the queue

Remarks: please analyze the validation plots at within 24 hours after
this notification and get in contact with sciencesupport@astron.nl in case you need to report problems about
their quality. After this time window has passed, we will assume that your judgment is that the observation
was successful and we will complete the actions described above to support your run. From the moment the
data are made available to you at the LTA or, if requested, on CEP3, you will have two weeks available to
check their quality and to report problems to the Observatory. After this time window has passed, no
requests for re-observation will be considered

Actions: If you need any further clarification, please do not hesitate to contact us


https://proxy.lofar.eu/inspect/HTML/
https://proxy.lofar.eu/inspect/HTML/
https://proxy.lofar.eu/inspect/HTML/

RADIO OBSERVATORY OBSERVING POLICIES

& Lofar ASTRON

> http://www.astron.nl/radio-observatory/observing-capabilities/depth-technical-information/cycle-1-
observing-and-processin

> Most relevant ones are:

I.

II.

I1I.

I\

In the case of malfunctioning stations or locus nodes, an observation will be considered failed if
more than 5% of the data are missing on disk. Processing will be considered failed if more than
5% of the resulting processed data are missing with respect to the raw visibilities. In other cases,
observations may be considered failed on a case-by-case basis, according to the science goals of
the relevant proposal

The only raw data inspection available to users prior to data reduction is via the
which are created automatically immediately after the associated observation has finished

From the moment the data are made available to the users at the LTA or, if requested in the
original proposal, on CEP3, they will have two weeks available to check the quality of their data
and report problems to the Observatory. After this time window has passed, no requests for re-
observation will be considered

In the case that an observation is considered failed, it may be repeated only once if the observing
schedule allows it.

All Cycle projects with priority “"A” that cannot be completed by the end of the Cycle they refer to
will remain active only during the following semester and they will be observed then with second
priority with respect to the new Cycle projects. Priority “B” projects will not be observed in the
next Cycle.


https://proxy.lofar.eu/inspect/HTML/

INSPECTION PLOTS: TIME SERIES

ASTRON

> See tutorial at http://www.astron.nl/radio-observatory/observing-capabilities/depth-technical-information/data-quality-

inspection/data-qu
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INSPECTION PLOTS: VISIBILITY AMPLITUDE

& Lorar ASTRON
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> Stations with the same characteristics, e.g. all CS > Visibility amplitude 3C196 (resolved at long baselines)
should have more or less the same amplitudes; when
their values differ too much the sensitivity of the > Different amplitudes values among RS and IS are due
station is not good (in this case RS409) to the fact that some baselines detect and resolve

source structure and some other do not.
> It is good to check on a long baseline a frequency with
high S/N which is relatively clean of interferences (e.g. > Knowing the layout of the telescope and the
correlator SB 77 in HBA and 301-302 in LBA) characteristics of the source are the key to interpret
these plots.
> A way to identify the presence of Solar bursts is to
check if the amplitude visibilities scales of CS have

much higher values than the remote station or CS in
quiet conditions. See tutorial at http://www.astron.nl/radio-
observatory/observing-capabilities/depth-technical-
information/data-quality-inspection/data-qu
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I. INSPECTION PLOTS: BEAMLET STATISTICS PLOTS

\\\\\’\’ LOFAR ASTRON

> Strong source in sideline
> HBA regular pattern
> Shifts in time per station

CS028C Serdes Ring 00 : normalised data, scale 0.9-1.2 CS030C Serdes Ring 00 : normalised data, scale 0.9-1.2
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LTA: LONG-TERM ARCHIVE

ASTRON

> Ingests are initiated by Science Support / LOFAR / Central Processing Groningen LTA site
operators in MoM. Currently, the PI should
actively check the status of the ingest in
MoM

> LOFAR Tools: http://www.astron.nl/radio-
observatory/lofar/lofar-tools/lofar-tools

v
ASTROWISE -> http://lofar.target.rug.nl/
7

HowTo -> http://www.lofar.org/wiki/
doku.php?id=public:lta_howto

"

BiG Grid

the dunch e scence gnd

> See Lecture L. Cerrigone

JUlich LTA site

#) J0LICH




INSPECT PROCESSED DATA: LOFAR IMAGING

COOKBOOK ASTRON

> http://www.astron.nl/radio-observatory/lofar/lofar-
imaging-cookbook

> Important overview and description of tools to

- NG COOK inspect, reduce, and analyze imaging data
THE LOFAR IMAGING COOKBOOK

> Supplemented by online material

Bl Title Page
» B Onanges
F] Tatle of Comsents
» B 1 Cetting Starves
» F| 2 Data mspection
> ] 3imagieg pipeine
» K| 4 Tre AOFlagger - 851 Console
> E] 5 The New Defauk Pre-Processing Mpeline (NDPPP)
» 1| & Camration with 85
» E]| 7 Lo%oTo: LOFAR Solution Tool
» ] ssacecm
» K] 9 The AW imager
» B 10 Source devection: PyBDSM
» [ 11 Astomated Se¥-Caliseation
> B] 12 Sky Model Construction Using Shaselets
> F] 13 Pracecal examples
» B 14 Useful rescurces
K] 15 Acknowiedgments
E] ACNU sereen
» K] 210FAR simutanion software and new Demixing agproach

Edmod by Alcbamdar Shalcr i

> Editor A. Shulevski

> Authors: experienced LOFAR commissioners



CEP3: TIMELINE & POLICIES

ASTRON

> CEP3 will be used to run the commissioning processing routines, testing production software and, in
selected cases, to perform advanced Cycle processing by the Cycle users

> QObserving, CEP4 processing time and the use of CEP3 are allocated by the LOFAR Programme
Committee and the ILT director during the regular proposal evaluation stages, or under Director's
Discretionary Time

> Access privileges limited in time (8 weeks by default). Automatic notification will be sent to users one
week before the expiration of access privileges. Users can request extension of their access, in case
this is justified. The user's data products generated on the CEP3 nodes will be removed regularly after
the expiration of the access privileges

> You will be using CEP3 for the School tutorials

> CEP3 information is available on the wiki: http://www.lofar.org/operations/doku.php?id=cep3:start



I. APPLYING FOR COMMISSIONING TIME

~

& Lorar ASTRON

> LOFAR users who want to suggest observing
experiments aimed at commissioning specific
aspects of the instrument can apply for

‘commissioning time’ at any moment
RADIO

> Requests should be sent to R. Pizzo OBSERVATORY
(pizzo@astron.nl) and M. Brentjens Vo N
(brentjens@astron.nl), who jointly will decide g e I
whether there is room in the schedule for such (coran oty
experiment and it is useful enough to take some e v 313 Pt st 17 S 311

[ Oboervirg Capabiities

specified amount of Science Support and Software  EECE

Support ( Weekty shedi

[ Commiadnng Nred &

©e L0 Proposal sebmission

> In case of rejection, the proposers can appeal to A
the Director of the Radio Observatory {uton Sote

Cr 10 35 November 2003 « 34 May 2004 « Propisdl Geadina. 6 Septemder 2013
Cycie 2: 15 May 1004 - 14 hovember 204 - Proposyl deadine: 7 March 2004
CyOe 3: 15 Nowember 2004 « 14 May 2015 « Mroptddl Seadine: 10 Seplemder 2014

Cyche 4: 15 Moy 2045 « 14 November 2015 « Mroposdl deadine: mad Manch 2015

Progoe’s are sutmitted Beoush the North R omime subrmasion tool

[ LOFAR Soence

[ PDhcamens 800 DOT proposals
> People who achieve scientific results from A Ny Ohvckos Ouubomry s ropeseh oo o ovbuti ot sny e Wsough s R

[ Mol ot status

commissioning time obviously have to go through Kk

the Builders List ry—

[ Weendy xhedue

> For more details see ————

[ Apartst

Commissioning proposals
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THANKS



