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Delivering APERTIF/ARTS



Apertif PAF
“transforming the WSRT into an efficient survey facility using phased array technology"

# receivers              
# primary beams   
field of view            
bandwidth   

1 ➝ 121
1 ➝ 40
0.28 ➝ 5.6 deg2

8x20 ➝ 300 MHz

12 WSRT dishes (25 m dia, equatorial)



Delivering APERTIF/ARTS

DIGESTIF

APROPOS

APERTIF

APERTIZER



Apertif Imaging Surveys – 4 year plan

Image: K. Hess



Apertif Time-domain Survey (“ALERT”) 

FPGAs ✓à “ARTS” GPU Cluster ✓à Pipelines ✓à Control s/w      à Survey



Apertif Synergies

Apertif and LOFAR synergy

105 [OII] redshifts in HetDex field - HI stacking

MaNGA & WEAVE IFU follow-up

Full SED reconstruction 
for H-ATLAS sources



Delivering APERTIF/ARTS

Apertif ‘the project’ issues –> reorganize, focus on system delivery
Bounded by WSRT operations funding to Dec 2020

Directed efforts to deliver
:ARTS with LOFAR trigger 
:APERTIF surveys (low & medium-deep) 
on sky ‘basic’ versions 



Delivering APERTIF/ARTS 
• ASTRON delivering APERTIF/ARTS is vital

• We need a focused and intensified effort

• APERTIF/ARTS Program 

• Full MT support

• PI’s are on board

• Team in library room – central to ASTRON (in many ways!) 

• Masterplan (plan to complete & operate) 

• Additional resources needed -> we pay a price (cost €, people…)

• Lessons learned -> LOFAR 2.0 upgrade 



Delivering APERTIF/ARTS 



APERCal
(APERTIF Calibration Pipeline)
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Delivering APERTIF/ARTS 



8. observations automatically go 
through standard pipeline

4. all new data copied to ALTA as 
soon as complete

5. inspection plots generated on 
ALTA automatically

Apertif Imaging status
2. system tuned and prepared for 

operations
1. observation targets identified, 

schedule prepared
3. any ready-to-go observations 

are sent

6. operators keep daily logs, logs 
accessible to pipeline

7. observations automatically fed 
to processing cluster

9. final data products ingested 
into ALTA

astronomer operator AOM ATDB

!

!

! !
V. Moss



Delivering APERTIF/ARTS
Oct 2017 – Apr 2019 System development, science preparations, shakedowns & verification

Shakedown 1: October 2018
Shakedown 2: December 2018

Science Verification Campaign – 2 x 1 week surveys on–sky
Intense: confirmation of system performance 



Apertif
Commissioning &

Science Verification 
Campaign results



Apertif shallow survey pointing

SVC mosaic – 30 – 40 microJy rms
Full compound beam
(best 27 microJy/beam
Nominal sys sensitivity)

Bright source 3C 452 (?)
approx 22h 46’ 39.6 dec

SVC team: Adams et al 2019

Apertif: Science Verification Campaign results



HI disc – blind detection of PGC6699
Total Intensity HI HI velocity field

Apertif: Science Verification Campaign results

Denes et al
SVC 2019



SVC – first polarized intensity image

Adebahr 2019

Apertif: Science Verification Campaign results



Apertif – an SKA Pathfinder getting to work 2019
On sky - Survey Science & ARTS

-- 20 month on sky from now to 31 December 2020
• Transition period to full operations (2 months – May, June 2019)
• Initial science period (survey approx. 2/3rds of 18 months)

Data release 
• i. ALTA radionet SVC release - September 2019

• ii. future releases (before Dec 2020) tbd – vital!

-- driven to producing great science results

-- seeking 4 year funding (+2 years from 1 January 2021) to fulfil science (survey) mission 
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