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Make astronomy data, tools and 
results FAIR

Findable 
Accessible 
Interoperable 
Repeatable
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WP1: MIND 
WP2: DIOS 
WP3: OSSR 
WP4: CEVO 
WP5: ESAP 
WP6: ECO
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WP1: MIND 
WP2: DIOS 
WP3: OSSR 
WP4: CEVO 
WP5: ESAP 
WP6: ECO

Open-source scientific  
Software and Service Repository

“The aim of WP3 is to expose the tools of the ESCAPE 
ESFRI projects in a repository under the EOSC catalogue 
of services, ensuring compatibility with FAIR principles.”
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WP1: MIND 
WP2: DIOS 
WP3: OSSR 
WP4: CEVO 
WP5: ESAP 
WP6: ECO

Connection ESFRI projects 
to EOSC through VO 
framework

“Assess and implement the connection of the ESFRI and  other 
astronomy Research Infrastructures to the EOSC through the 

Virtual Observatory framework, stablish data stewardship practices 
for adding value to the scientific content of ESFRI data archives”
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WP1: MIND 
WP2: DIOS 
WP3: OSSR 
WP4: CEVO 
WP5: ESAP 
WP6: ECO

ESFRI Science  
Analysis Platform

“ … a high-performance, scalable science platform to provide users with an analysis 
environment close to the data collections, where they can run their own customized 

processing and share results and workflows with other researchers, …”
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WP1: MIND 
WP2: DIOS 
WP3: OSSR 
WP4: CEVO 
WP5: ESAP 
WP6: ECO

ESFRI Science  
Analysis Platform

Goal is to provide a portal which links the tools from WP3 with 
data found through WP4 and deploy that on resources you have 
access to through e.g. EduGain or other scientific collaborations
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ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding from 
the European Union’s Horizon 2020 research and innovation programme under the Grant Agreement n° 824064.











###########################################
Asking service 'EVN Data Archive TAP service'

obs_id dataproduct_type calib_level       t_min       target_name        s_ra             s_dec          obs_freq_mhz
                                            d                            deg               deg                m
object      object         int16         float64         object        float64           float64           float64
------ ---------------- ----------- ----------------- ----------- ----------------- ----------------- -----------------
 ES023       visibility           1 51139.81287326384    0016+731 4.940776791666668 73.45833816666666 4998.948305764251

###########################################
Asking service 'The VO @ ASTRON TAP service’

obs_id                        dataproduct_type calib_level  t_min   target_name       s_ra        s_dec    obs_freq_mhz
                                                              d                        deg         deg             m
object                            object         int16     float64    object         float64     float64        float64
-------------------------------------- ----------------   ----------- -----------    --------    ————     --------
sauron/ngc2549.Mom0.High.fits     image           2       53007.04466                124.7450    57.80194        --

###########################################
Asking service 'Nobeyama Radio Telescope FITS Archive'

   obs_id   dataproduct_type calib_level [1] t_min [1]  target_name       s_ra [1]    s_dec [1]    obs_freq_MHz [1]
                                                 d                                       deg          deg
   object        object           int32       float64     object          float64      float64       float64
----------- ---------------- --------------- --------- ----------------  —————— ------------ -----------------
FGN00000003      cube               3           0.0     01100+0000 (2x2) 272.45757353 -19.41493744 110314.4162485902



###########################################
Asking service 'EVN Data Archive TAP service'

obs_id dataproduct_type calib_level       t_min       target_name        s_ra             s_dec          obs_freq_mhz
                                            d                            deg               deg                m
object      object         int16         float64         object        float64           float64           float64
------ ---------------- ----------- ----------------- ----------- ----------------- ----------------- -----------------
 ES023       visibility           1 51139.81287326384    0016+731 4.940776791666668 73.45833816666666 4998.948305764251

###########################################
Asking service 'The VO @ ASTRON TAP service’

obs_id                        dataproduct_type calib_level  t_min   target_name       s_ra        s_dec    obs_freq_mhz
                                                              d                        deg         deg             m
object                            object         int16     float64    object         float64     float64        float64
-------------------------------------- ----------------   ----------- -----------    --------    ————     --------
sauron/ngc2549.Mom0.High.fits     image           2       53007.04466                124.7450    57.80194        --

###########################################
Asking service 'Nobeyama Radio Telescope FITS Archive'

   obs_id   dataproduct_type calib_level [1] t_min [1]  target_name       s_ra [1]    s_dec [1]    obs_freq_MHz [1]
                                                 d                                       deg          deg
   object        object           int32       float64     object          float64      float64       float64
----------- ---------------- --------------- --------- ----------------  —————— ------------ -----------------
FGN00000003      cube               3           0.0     01100+0000 (2x2) 272.45757353 -19.41493744 110314.4162485902



https://evn-vo.jive.eu



Astrophysical Virtual Observatory project (AVO), European Commision funded: FP5 2002-2005
Euro-VO: successor 2006 -, European Commission funded: FP6, FP7, Horizon 2020

Visibility data for potential products

Visibility data for potential products

General
Spatial

Temporal Spectral
Observable

frame/units ICRF, deg
MJD

MHz
Jy/beam

Location

50613.5
1658

0.001

Bounds

1650  1665

Support

1650  1665 undef

Sensitivity

undef

1

Filling Factor 1

0.7
0.93

undef

Resolution

5 m
1000 kHz

Sampling

16 s
1000 kHz

undef

13.123456 +55.98765412.92, +55.58  13.32, +56.38
50613.0 50614.0

0.0002 0.5 (or function)

13.123456 +55.987654 0.4
(on-source scan listing URL)

f (support,  1ary beam)
(bandpass LUT URL)

0”.2  2”. 0       0”.2  2”. 0 

50 100 µJy/beam

0”.04  0”. 0625 0”.04  0”. 0625

From presentations by A.M. Richards, c. 2006, AVO+EuroVO workshops



Astrophysical Virtual Observatory project (AVO), European Commision funded: FP5 2002-2005
Euro-VO: successor 2006 -, European Commission funded: FP6, FP7, Horizon 2020

From presentations by A.M. Richards, c. 2006, AVO+EuroVO workshops
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VLBI into the VO
thanks to the ESCAPE project
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###########################################
Asking service 'EVN Data Archive TAP service'

obs_id dataproduct_type calib_level       t_min       target_name        s_ra             s_dec          obs_freq_mhz
                                            d                            deg               deg                m
object      object         int16         float64         object        float64           float64           float64
------ ---------------- ----------- ----------------- ----------- ----------------- ----------------- -----------------
 ES023       visibility      1      51139.81287326384    0016+731 4.940776791666668 73.45833816666666 4998.948305764251

###########################################
Asking service 'The VO @ ASTRON TAP service’

obs_id                        dataproduct_type calib_level  t_min   target_name       s_ra        s_dec    obs_freq_mhz
                                                              d                        deg         deg             m
object                            object         int16     float64    object         float64     float64        float64
-------------------------------------- ----------------   ----------- -----------    --------    ————     --------
sauron/ngc2549.Mom0.High.fits     image           2       53007.04466                124.7450    57.80194        --

###########################################
Asking service 'Nobeyama Radio Telescope FITS Archive'

   obs_id   dataproduct_type calib_level [1] t_min [1]  target_name       s_ra [1]    s_dec [1]    obs_freq_MHz [1]
                                                 d                                       deg          deg
   object        object           int32       float64     object          float64      float64       float64
----------- ---------------- --------------- --------- ----------------  —————— ------------ -----------------
FGN00000003      cube               3           0.0     01100+0000 (2x2) 272.45757353 -19.41493744 110314.4162485902

Level 0: Raw instrumental data
Level 1: Instrumental data in a standard format (FITS, VOTable) …

Level 2: Calibrated, science ready data with the instrument signature removed.

Level 3: Enhanced data products like mosaics, resampled … 

Level 4: Analysis data products generated after some ….
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FITS Interferometry Data Interchange (FITS-IDI) Convention
https://fits.gsfc.nasa.gov/registry/fitsidi.html
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Center at RA 00 19 45.78643  DEC 73 27 30.0174

CONT: 0016+731  IPOL  4986.896 MHZ  0016+731.ICL001.3
PLot file version 1  created 28-NOV-2002 19:01:43

Cont peak flux =  4.3399E-01 JY/BEAM 
Levs = 4.340E-01 * (-0.028, 0.028, 0.056, 0.111,
0.223, 0.446, 0.891)
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Plot file version 1  created 28-NOV-2002 19:01:45
V vs U for 0016+731.MULTI.1   Source:0016+731
Ants * - *    Stokes I  IF# 1 - 4  Chan# 1
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Why add VLBI
to the VO then?
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Historic data (“before picture”) for high-res follow-up of:
• Gravitational Wave events
• Gamma Ray Bursts
• Fast Radio Bursts

Field-of-view in data set is larger than primary science goal
• possibility to reprocess Level 1 data for other science
• apply new(er) calibration algorithms to improve

Standardized access to archive data for science platform
• JupyterLab environment
• both human and machine accessible
• not just the Level 1 data

Virtual Observatory use cases
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Applicable protocols:

DataLink

https://ivoa.net/documents/DataLink/20150617/index.html

“linking of data discovery metadata to access to the data itself, further detailed metadata, 
related resources, and to services that perform operations on the data.”

ObsCore

https://ivoa.net/documents/ObsCore/20170509/index.html

“defines the core components of the Observation data model that are necessary to perform 
data discovery when querying data centers for astronomical observations of interest.”
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ESCAPE WP4 enabled:
Visibility support in ObsCore
• JIVE participatation in IVOA Radio SIG
• extend ObsCore data model w/ u,v-plane values
• experimental u,v-plane characterisation
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u,v-plane characterisation

e = 0.74
f = 0.03

e = 0.63
f = 0.25

calibrator source

target source

Plots derived from software developed by Mattia Mancini (ASTRON)

e = ellipticity
f = filling factor
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ESCAPE WP4 enabled:
Visibility support in ObsCore
• JIVE participatation in IVOA Radio SIG
• extend data model
• experimental u,v-plane characterisation

ObsTAP service at JIVE:
• design mapping of FITS-IDI content to ObsCore
• develop s/w to analyse 100 TB of FITS-IDI
• hardware to host https://evn-vo.jive.eu
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Astronomical Data Query Language - https://www.ivoa.net/documents/ADQL/
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More ESCAPE impact!
ESCAPE WP3 (open source repository)
• improve VLBI/radio data reduction tools*
• provide Jupyter kernel w/ data reduction s/w 

* that means CASA



IVTW @ MIT Haystack October 2024verkouter@jive.eu

More ESCAPE impact!
ESCAPE WP3 (open source repository)
• improve CASA VLBI data reduction tools
• provide Jupyter kernel w/ data reduction s/w 

ESCAPE WP5 (science analysis platform)
• provide Jupyterhub hardware (compute+storage)
• development of Jupyterhub plugins:

• EVN archive search w/ notebook deployment
• version controlled notebooks (provenance) 
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https://jupyterhub.jive.eu
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Uses WP 
4 EVN VO

 ObsTAP 
service 

to query
!
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evn_impo
rt_exp(“

…”) uses
 VO Data

Link to 
download

FITS-IDI
 and cal

ibration
 data!





https://doi.org/10.48717/21qn-4a40

https://datacite.org/ TU Delft DOI Consortium

DOI 
EVN-VO 

PIPELINING 
ARCHIVING
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This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 101004719 



OPTical 
Infrared 
COordination 
Network for 
Astronomy

https://arxiv.org/pdf/astro-ph/0105562

2001 - 2021

RadioNet 
Infrastructure 
Cooperation 
Network in 
Radio Astronomy

1999 - 2021
https://www.radionet-eu.org/index.html



1998-2002

2007-2013

UniBoard FPGA hardware 
FGPA VLBI correlator 
FlexBuff

2014-2020

RadioNet Basic CASA VLBI improvements

RadioNet

2002-2006
Production e-VLBI 
Distributed SFXC

RadioNet ParselTongue

EXPReS

RadioNet White Rabbit T&F transfer 
CASA fringefit 
e-transfer 
pySCHED

NEXPReS

VLBI schools 
EVN symposium 
Coordination meetings (TOG, CBD)
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Network for 
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https://arxiv.org/pdf/astro-ph/0105562

2001 - 2021

RadioNet 
Infrastructure 
Cooperation 
Network in 
Radio Astronomy

1999 - 2021
https://www.radionet-eu.org/index.html



OPTical 
Infrared 
COordination 
Network for 
Astronomy

https://arxiv.org/pdf/astro-ph/0105562

2001 - 2021

RadioNet 
Infrastructure 
Cooperation 
Network in 
Radio Astronomy

1999 - 2021
https://www.radionet-eu.org/index.html

Opticon
RadioNet
PILOT
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JA2 - Seamless Performance
2.1 Common-Access to Research Infrastructures

2.2 Time-Domain, Multi-Facility & Multi-Frequency access to 
Research Infrastructures

2.3 Common frameworks for Data access and processing procedures

2.4 Synergies between emerging and established interferometric 
communities

2.5 Preserving the sky for future generations 
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JA2 - Seamless Performance
2.1 Common-Access to Research Infrastructures

2.2 Time-Domain, Multi-Facility & Multi-Frequency access to 
Research Infrastructures

2.3 Common frameworks for Data access and processing procedures

2.4 Synergies between emerging and established interferometric 
communities

2.5 Preserving the sky for future generations 
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JA2.2 - Access to:
multi-wavelength
multi-facility
time domain
astronomy
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JA2.2 - Access to:
multi-facility*

time domain
astronomy

(*) multi-wavelength can be implicit through a judicious choice of facilities
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Proposal Schedule Observe Analyse

Proposal Schedule Observe Analyse

Proposal Schedule Observe Analyse
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Proposal Schedule
Observe@
Facility

Y
Analyse

Observe@
Facility

X

Observe@
Facility

Z
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Proposal Schedule
Observe@
Facility

Y
Analyse

Observe@
Facility

X

Observe@
Facility

Z



https://bh-tom2.astrolabs.pl/







These are all calibrated, science ready lightcurves!



https://lco.global/tomtoolkit/

Las Cumbres 
Observatory
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Proposal Schedule
Observe@
Facility

Y
Analyse

Observe@
Facility

X



setini = {SETINI SETUP NAME} / 
    band   = '{BAND}' 
    nchan  = {NUMBER CHANNELS} 
    bits   = {NUMBER BITS} 
    bbfilter = {BANDWIDTH} 
    pol    = {POLARIZATION PRODUCTS} 
    pcal   = 'off' 
    freqref = {4966.49} 
    freqoff = {0,0,0,0, 16,16,16,16, 32,32,32,32, 48,48,48,48} 
    netside = {L,L,U,U,  L, L, U, U,  L, L, U, U,  L, L, U, U} 
    / 
endset 
/ 

setup = {SETINI SETUP NAME} 
{SCANS} 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
! Simple continuum observation 

source={FRINGE-FINDER} gap=0:00 dur={5:00} / 

source={TARGET} gap={3:00} dur={3:00} / 
group 1 rep {X} 
	 source={TARGET} gap={0:30} dur={14:30} / 

source={FRINGE-FINDER} gap={3:00} dur={5:00} /

$> pySCHED -f SIMPLE_CONT.KEY 
…

$> cat SIMPLE_CONT.KEY



setini = {SETINI SETUP NAME} / 
    band   = '{BAND}' 
    nchan  = {NUMBER CHANNELS} 
    bits   = {NUMBER BITS} 
    bbfilter = {BANDWIDTH} 
    pol    = {POLARIZATION PRODUCTS} 
    pcal   = 'off' 
    freqref = {4966.49} 
    freqoff = {0,0,0,0, 16,16,16,16, 32,32,32,32, 48,48,48,48} 
    netside = {L,L,U,U,  L, L, U, U,  L, L, U, U,  L, L, U, U} 
    / 
endset 
/ 

setup = {SETINI SETUP NAME} 
{SCANS} 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
! Simple continuum observation 

source={FRINGE-FINDER} gap=0:00 dur={5:00} / 

source={TARGET} gap={3:00} dur={3:00} / 
group 1 rep {X} 
	 source={TARGET} gap={0:30} dur={14:30} / 

source={FRINGE-FINDER} gap={3:00} dur={5:00} /

$> pySCHED -f SIMPLE_CONT.KEY 
…

$> cat SIMPLE_CONT.KEY

{this} mea
ns it is a

“Template 
variable”

https://github.com/jive-vlbi/sched
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Proposal Schedule

setini = {SETINI SETUP NAME} / 
    band   = '{BAND}' 
    nchan  = {NUMBER CHANNELS} 
    bits   = {NUMBER BITS} 
    bbfilter = {BANDWIDTH} 
    pol    = {POLARIZATION 
PRODUCTS} 
    pcal   = 'off' 
    freqref = {4966.49} 
    freqoff = {0,0,0,0, 
16,16,16,16, 32,32,32,32, 
48,48,48,48} 
    netside = {L,L,U,U,  L, L, U, 
U,  L, L, U, U,  L, L, U, U} 
    / 
endset 
/ 

setup = {SETINI SETUP NAME} 
{SCANS} 

$> sched -f INPUT.KEY 

$> cat INPUT.KEY

EVN-TOM
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webserver running TOM e.g.

…/tom/facilities/lco.py
                /soar.py
                /evn.py

https://bh-tom.astrolabs.pl/
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webserver running TOM e.g.

…/tom/facilities/lco.py
                /soar.py
                /evn.py

https://bh-tom.astrolabs.pl/
server running EVN backend
https://tom-backend.jive.eu/

EVN observations 
db

- status
- data products

- …
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webserver running TOM e.g.

…/tom/facilities/lco.py
                /soar.py
                /evn.py

https://bh-tom.astrolabs.pl/
server running EVN backend
https://tom-backend.jive.eu/

Planobs code base- visibility
- sensitivity
- diag plots

EVN observations 
db

- status
- data products
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https://planobs.jive.eu/
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webserver running TOM e.g.

…/tom/facilities/lco.py
                /soar.py
                /evn.py

https://bh-tom.astrolabs.pl/
server running EVN backend
https://tom-backend.jive.eu/

EVN observations 
db

- status
- data products

Planobs code base- visibility
- sensitivity
- diag plots

pySCHED scheduling
- basic schedule

- auto calib select

- non-optimal …
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The EVN array fineprint #1

every telescope needs to observe
- same position
- at the same time
- at the same frequency 

“interferometric array”
- implies >> 1 telescope required
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webserver running TOM e.g.

…/tom/facilities/lco.py
                /soar.py
                /evn.py

https://bh-tom.astrolabs.pl/
server running EVN backend
https://tom-backend.jive.eu/

EVN observations 
db

- status
- data products

Planobs code base

pySCHED scheduling

availability tool



this planned observation!



this planned observation!



this plann
ed observa

tion!
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The EVN array fineprint #2

The Program Committee (PC)

- time allocation to approved proposals
- approves source lists in proposal
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The EVN array fineprint #2

The Program Committee (PC)

- time allocation to approved proposals
- approves source lists in proposal
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webserver running TOM e.g.

/facilities/lco.py
           /soar.py
           /evn.py

https://bh-tom.astrolabs.pl/
server running EVN backend
https://tom-backend.jive.eu/

EVN observations 
db

- status
- data products

Planobs code base

pySCHED scheduling

availability tool

EVN Proposal Subm
ission Tool

- own user administ
ration

- proposal database
:

- sources

- flux densities

- phase-reference s
ources

- …

server running EVN PST
https://proposal.jive.eu/

OAuth2 Webservice
- authorization from      
TOM to Northstar

- RESTful API for plugin: 
check proposal details
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webserver running TOM e.g.

/facilities/lco.py
           /soar.py
           /evn-oauth2.py

https://bh-tom.astrolabs.pl/
server running EVN backend
https://tom-backend.jive.eu/

EVN observations 
db

- status
- data products

Planobs code base

pySCHED scheduling

availability tool

EVN Proposal Subm
ission Tool

- own user administ
ration

- proposal database
:

- sources

- flux densities

- phase-reference s
ources

- …

server running EVN PST
https://proposal.jive.eu/

OAuth2 Webservice
- authorization from      
TOM to Northstar

- RESTful API for plugin: 
check proposal details



IVTW @ MIT Haystack October 2024verkouter@jive.eu

The EVN array fineprint #3

Automatically generated schedules?
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The EVN array fineprint #3

Automatically generated schedules?

Not really …
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The EVN array fineprint #3

Calibration scheme is critical for succes

- flux calibrator source?
- band-pass calibrator?
- phase-reference source cycle pattern? 
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The EVN array fineprint #3

Calibration scheme is critical for succes

- flux calibrator source?
- band-pass calibrator?
- phase-reference source cycle pattern? 
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The EVN array fineprint #3

Calibration scheme is critical for succes

- flux calibrator source?
- band-pass calibrator?
- phase-reference source cycle pattern? 

Preferab
ly close

 to the 
target s

ource:

the big 
(radio)t

elescope
s move s

lowly …
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amplitude+phase versus time
unique: CH*/SB4/sess224.C2048
Pol=RR,LL;Nsub=1;;Ch=6:56; 
[Vectoraveraged channels 6:56]
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All is lost then?



https://www.orp-h2020.eu/ORP-multi-facility-call
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Facility RI code Allocation Unit

Anglo-Australian Telescope 
(Siding Spring) AAT 15 nights

Canada France Hawaii Telescope CFHT 4 nights

CAHA 2.2m (Calar Alto) CAHA2.2 10 nights

CAHA 3.5m (Calar Alto) CAHA3.5 5 nights

Carlos Sanchez Telescope 
(Observatorio del Teide, Tenerife) TCS 14 nights

Effelsberg 100-m Radio 
Telescope EF 100 hours

e-MERLIN e-MERLIN 100 hours

European VLBI Network EVN 100 hours

Las Cumbres Observatory LCO 400 hours

Facility RI code Allocation Unit

Liverpool Telescope (ORM, La 
Palma) LT 50 hours

LOFAR LOFAR 50 hours

Nordic Optical Telescope (ORM, 
La Palma) NOT 10 nights

Observatoire de Haut Provence 
1.93m OHP 10 nights

REM (La Silla, Chile) REM 300 hours

South-African Large Telescope SALT 50 hours

Sardinia Radio Telescope SRT 100 hours

Telescope Bernard Lyot (Pic du 
Midi) TBL 80

10
hours
nights

TNG Galileo (ORM, La Palma) TNG 10 nights



Code Title Facilities requested

M1 Exploring Venus: a first "subsurface-to-space" snapshot LOFAR, SRT, Effelsberg, TNG, LT, LCO, REM

M2 Determining the progenitor types of interacting supernovae NOT, LT, CAHA3.5

M3 Developing our understanding of extreme coronal line emitters NOT, LCO

M4 A search to discover the first RV variable white dwarf with a planet SALT, CAHA3.5

M5 Precession of the orbital planes of hot Jupiters: studying new candidates NOT, TBL, OHP, TNG, REM, CAHA3.5

M6 Gamma-ray burst afterglows with robotic facilities available within the ORP call LT, LCO

M7 Probing the immediate aftermath of core-collapse supernova explosions e-MERLIN, LT

M8 Simultaneous Multi-telescope, Multi-band SETI (SMM-SETI) LOFAR, Effelsberg, SRT, e-MERLIN, EVN

M10 Investigating the second bump in the light curve of the closest recurrent nova LOFAR, e-MERLIN, EVN, NOT

M11 Exploring a new population of Fast X-Ray Transients (FXRTs) e-MERLIN, SALT, LCO, CAHA2.2

M12 Star formation in dwarf galaxy NGC 4163 with peculiar emission line ratios e-MERLIN, NOT,

M13 Luminous flares from the supermassive black holes in galactic nuclei NOT, LT

M14 An e-MERLIN-LCO Survey of VLBI-Gaia Offset Sources e-MERLIN, LCO
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Analysis: EVN, e-Merlin
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Analysis: EVN, e-Merlin

Feasible to 
automate or

benefit from TOM?



Basically, MF-CfP proposals seem to be of the form:

The reasoning being: 
“The calculator for the facility says 
that sensitivity X is reached in Y hours 
of observing, so we request Y hours.”

“Point network at target source until 
we have a sensitivity of X W/m2/Hz”

Expected target source flux density could 
be a required parameter in the proposal?



Few of the proposals are specific about the calibration strategy:

“30 min each on a flux and pass-band/gain calibrator 
source, then repeating a cycle of 5 minutes on the 
target source and 1 minute on a phase calibrator”

“The mentioned observation strategy is a simple 
10 minute cycle with a calibrator and the source”

“Including standard calibration overheads, we expect 
this will result in a total of 25 hours of EVN time”

Seems to imply a “standard observation strategy”?

Quite specific - scheduling parameters might be taken from proposal

Moderately specific - scheduling parameters might be taken from proposal



Requested response time?

“2 out 4 e-Merlin proposals require a 
quick reaction time of the network”

response times requested: 
- on the order of a day 
- within a week



Requested response time?

“2 out 4 e-Merlin proposals require a 
quick reaction time of the network”

response times requested: 
- on the order of a day 
- within a week

A TOM-based approach with some automation might be beneficial?



webserver running TOM e.g.

…/tom/facilities/lco.py
                /soar.py
                /evn.py

https://bh-tom.astrolabs.pl/

Future?



webserver running TOM e.g.

…/tom/facilities/lco.py
                /soar.py
                /evn.py

https://bh-tom.astrolabs.pl/

Future?



webserver running TOM

…/tom/facilities/lco.py
                /soar.py
                /evn.py

server running EVN backend
https://tom-backend.jive.eu/

EVN observations 
db

- status
- data products

Planobs code base

pySCHED scheduling

availability tool
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webserver running TOM

…/facilities/lco.py
            /soar.py
            /evn-lite.py

server running EVN backend
https://tom-backend.jive.eu/

EVN observations 
db

- status
- data products

Planobs code base

pySCHED scheduling

availability tool

webserver running TOM

…/tom/facilities/lco.py
                /soar.py
                /evn.py

webserver running TOM

…/tom/facilities/lco.py
                /soar.py
                /evn.py

Future? EVN-lite subarray?

EVN-lite: subset of small EVN telecopes 
offerening  more  observing  hours  to 
large programs
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PRECISE

https://arxiv.org/abs/2202.11644“PRECISE localizations of repeating Fast Radio Bursts” Marcote et al.

“Pinpointing REpeating ChIme Sources with EVN dishes”

Two different Fast Radio Burst localisations to mas precision

This is within a globular cluster!



?



2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Last IVTW

now()15M€

15M€

10M€

15M€ ACME
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Thanks for 
attention!


