LOFAR Science workshop @ Zandvoort aan Zee
05.04.2016

Universitat Bielefeld

Max-Planck-Institut

fiir Radioastronomie Puls ar Sci ence
with single stations in Germany

Caterina Tiburzi
MPIfR @ Bonn — University of Bielefeld

Joris Verbiest, Stefan Ostowski, Andreas Horneffer,
Jorn Kinsemoller, Nataliya Porayko, Aris Noutsos



Contents

e Station location

* Core vs. German stations
* Computing resources

e Pulsar monitoring

e Summary



GLOW.

| Consortium

The GLOWIing stations

The German
Long Wavelength

DE609

N OrderStEdt rnhagen

— ]

%]

\ Erusse*‘ GE]’H‘IE$ q—uﬂk

DEGOS Amsterdam
J u I i C h Mf\‘herla nds
mﬂﬂ!ﬂ'”m j\) Frank!un
g
= fmmurg
DE601

7

Effelsberg {

Credits: www.astron.nl
www.glowconsortium.de

o & . | DE604

® /.| Bornim

! i@.lm\\-

]
\

{
\

Sweden

"' SE607
Onsala

STUCETTOT

,rJ

Copenhagen

J;'mguﬁ Ky DE603

i Czech Republic Ta ute n bu rg

\\ H"‘H\_ﬁ
gi:h e A~ Vegn'ér_r Slova
0

< Sy
LA Euda &
S g

" L
P 7

}n e Ew__.r—"“ Austria

Fra nce ‘{(Ewﬂzerland

DE602
Unterweilenbach




Core vs. German stations

Core German stations
48 HBAs per station 96 HBAs per station
24 phased-up stations 5 independent stations

\ \
v

Effective area differs by
approximatively a factor of 12

Weekly observations
thanks to owner's time

The German stations are complementary to the Core, providing less
sensitive observations, but with higher cadence



Computing resources

e Data streamed from each stations to 12 recording machines in Bonn
 Raw data pre-processed on the recording machines
* Pre-processed data copied to Bielefeld and Bonn

e A third copy on tapes

* A new computing facility is currently being finalized in Julich (Germany)

e Part of the raw data will be streamed and pre-processed in Julich

Refer to Jorn Kiinsemoller (Bielefeld University) and
Andreas Horneffer (MPIfR)



Pulsar monitoring

* Weekly observations with HBA antennas across 5 German stations
e ~120 pulsars every week

e ~20 MSPs

* Continuously checking additional pulsars for detections

e 10 new detections + 5 marginal detections (non-regularly observed)

Y60 non-detections so far



Pulsars and interstellar medium

Pulsars are probes of the ionized part of the interstellar medium

Effects such as

have an inverse
dependence on observing
frequency
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HIGH PRECISIONS AT LOW
FREQUENCIES

Credits: http://astronomy.swin.edu.au/



Science I: Probing structure and
turbulence of the IISM
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Science Il: Probing the intra-day
variability of the IISM

PSR J0332+5434 Dispersion variations over 20 hours
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Science lll: Scintillation studies

]J0814+7429 Dynamic Spectrum
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Science IV: Scintillation arcs

' J1136+1551 secondary spectrum at 139 MHz
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Science V: Probing the Heliosphere

PSR J0034-0534 DM and solar angle
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Science VI: Long-term RM variations

See Nataliya Porayko's
talk!




Summary

 Weekly pulsar monitoring ongoing with 5 German stations
and the Swedish station

e 120 pulsars being monitored
 New computing facilities at the last commissioning stages

A large variety of ongoing ISM/IPM studies, reaching an
unprecedented level of measurement accuracy
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