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WHRER IS LOFAR?
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_The LOFAR stations.
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LOFAR DIPOLES

LBA dipoles (10-90 MHz) HBA dipoles (110-240 MHz)
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LOFAR SUPERTERP

LBA dipoles (10-90 MHz)




HBA BEAMFORMING
(110-240MHZ)

HBA tile beam HBA station beam HBA station
(4x4 HBA antennae) combined beam

B. W. Stappers et al. A&A 2011
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SIMULTANEOUS OBSERVATIONS
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COSMIC RAYS
WITH LOFAR

Sclentific American, (c) 1998

1 PARTICLE
PER SQUARE s
METER PER SECOND

180°¢

In the first ~2 years of observing,
405 cosmic-ray events in the

RELATIVE PARTICLE FLUX (LOGARITHMIC UNITS)

energy range of 1016 —1018 ev
have been detected in the band
from 30—-80 MHz

JENNIFER C.CHRISTIANSEN
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Already in the 1960s it was proven that cosmic ray-induced air showers emit

nanosecond duration pulses with significant power in the MHz radio frequency
range (Jelley et al. 1965; Allan & Jones 1966),

P.Schellart at al. 2013 (Radboud University Nijmegen )



RADIO EMISSION FROM
AIR SHOWERS

LBA dipoles

| LOFAR tables |
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RADIO EMISSION FROM
AIR SHOWERS

Geomagnetic Charge-excess Polarization pattern == = & . = |-
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RADIO EMISSION FROM
AIR SHOWERS

Astroparticle Physics

Volume 61, February 2015, Pages 22-31

The shape of the radio wavefront of extensive air showers as
measured with LOFAR

A. Corstanje® ! B, P. Schellart> & &4 A Nelles*© & & S, Buitink? J.E. Enriquez®, H. Falcke® ¢ 9,
W. Frieswijk®, J.R. Hérandel® ¢, M. Krause?, J.P. Rachen?, O. Scholten®, S. ter Veen?, S. Thoudam?,
T.N.G. Trinh®, M. van den Akker?, A. AlexoV', J. Anderson?, .M. Avruch™', M.E. Bell, M.J. Bentum®, G.
Bernardi®, P. Best!, A. Bonafede™, F. Breitling?, J. Broderick”, M. Briiggen™, H.R. Butcher®, B. Ciardi®, F. de
Gasperin™, E. de Geus® 9, M. de Vos®, S. Duscha®, J. Eisléffel’, D. Engels®, R.A. Fallows®, C. Ferrari', M.A.
Garrett®™ Y, J. GrieRmeier*: ¥,
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Multifrequency Snapshot Sky Survey Q

s ¥

Image mosaic |
made in Aladin . | e " George Heald (ASTRON)




SINGLE STATION MODE
ALL SKY MONITORING

Sto<es | - 62,5 MHz

1.0

Jana Ko'hler and James Anderson (MPIfR)
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MULTI-FREQUENCY
PROFILES
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Flux
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*A rich variety structure

*A wealth of emission process

*Time-variable plasma processes
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LOFAR'sS APPLICABILITY
TO HIGH PRECISION TIMING

The Universe 1s filled with a
background of gravitational waves.

Measurements of interstellar dispersion
to the pulsar J2145-0750.
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Courtesy: J.Verbiest (MPIfR)

e[n high-precision timing, the
biggest problem 1s variations in
DM.

DM = ["n,di

e . OFAR works at lower
frequencies, which can make
these measurements much more
accurately and can measure DM
variations at a much more precise
level.



ADVANCED
INTELLIGENCE

CYCLE 0: A PILOT SEARCH FOR ADVANCED CYCLE 2 (PENDING): A PANCHROMATIC SEARCH FOR
CIVILIZATIONS AROUND NEARBY STARS WITH LOFAR ADVANCED INTELLIGENCE AROUND NEARBY STARS
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THE FIRST DISCOVERED PULSAR
CP1919

Jocelyn Bell & Antony Hewish
Nobel Prize in Physics in 1972
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Our group has been involved in public outreach, organizing lectures at schools, where the general
public was given a chance to perform pulsar observations with LOFAR. The young students were
excited to see the profile of the first discovered pulsar CP1919, in 30 seconds of LOFAR data.



" Third LOFAR data
... . processing school 2014

17-21 _November 201 9, Dwinge/OO, The Nefher/ands |

. Image courtesy of Nelles &'the Cosmic Ray team
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