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LOTAAS survey LOFAR High-Time-Resolution LOTAAS Survey

LOTAAS survey for radio puIsars and fast tran5|ents
I LOFAR Next generatlon radjo® teIescope ; :

O T|ed Array Beam- formlng mode i

m All- Sky The entlre Northern Hemlsphere will be mapped

Scnentlflc goals
‘m Complete census of IocaI populatlon of pulsars
Neutron star Galactic populatlon and supernova rate
Discovery of exotlc puIsar systems
“Testing GR, physncs of dense matter and’ pulsar emrssnon mechamsm
Discovery of - pulsars weII swted for t|m|ng arrays
GW detection ¥ % e
Characterization of the io'wffrequenc'y transi,ent’ sky

Discovery of RRATs, FRBs, intermittent pulsars and-new transient. phenomerna
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LOTAAS survey LOFAR High-Time-Resolution LOTAAS Survey

Fast Radio Bursts [Lorimer et al. 2006]
Non—repeat_ing'extragalacticfr‘advio bursts

Possible EESS
[ ] Mlssmg baryons welght 5 | Dark energy equatlon of state

[ Intergalactlc medlum R - Intergalactlc magnetlc field

LOTAAS can detect 1 FRB / 10hrs it
m Long dwelllng tlme
m Large FoV .

LOTAAS sensitivity ~ 5 times LOFAR FRB limits in inte’rétu,re
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LOTAAS characteristics LOFAR High-Time-Resolution LOTAAS Survey
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www.astron.nl/lotaas
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AAS characteristics LOFAR High-Time-Resolution LOTAAS Survey

LOFAR Superterp
- Signal acquisition

Cobalt
- Beam forming

Cartesius
- Data processing
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LOTAAS discoveries LOFAR High-Time-Resolution LOTAAS Survey

LOTAAS sufvey : : v d 4 | 3
m ~ 25% observed and‘~ 20%‘processed (Sep'.lst)

" m 26 new pulsars discovered (1 every ‘16hrs!)

. m Expected ~*200 new pulsars in 'totéi :

First pulsars discovered with a next-generation telescope! -
Already. the.mostssuccesful timing very-low-frequencyssurveyisincer70s: =

e =

|

Essential precursor for SKA-low

e —
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LOTAAS discoveries

LOFAR High-Time-Resolution LOTAAS Survey

Periodicity search: 24 new regular pulsars discovered
(among the nearest and lowest luminosity pulsars known)
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LOFAR High-Time-Resolution LOTAAS Survey

LOTAAS discoveries

Single-pulse search: 2 RRATSs discovered
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Next steps LOFAR High-Time-Resolution LOTAAS Survey

Pipeline Version 2.0

m Acceleration search
(for binary pulsars)

m Improved data digital processing
m Refined candidate selection scheme

m Drastically improved single-pulse

m Better discrimination of
astropyhisical events

m New selection algorithms for
candidates

FRBs search:

If Kolmogorov spectrum:
7s(1.4GHz) ~ 1ms
1

Lowering time resolution of timing
analysis

Never done before, challanging for RFI and system stability

DRAGNET
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DRAGNET: fast radio transients in real time LOFAR High-Time-Resolution LOTAAS Survey

GPUlclusterfor high-speed-analysis
Backend system' connected to COBALT

m Real t‘i?n'ga’rc;;:g‘ for Fasti Transients

o 'm Simultaneous observation and timing
= “of pulsars

—

Q’{Eiff—line searchi for millisecond-pulsars

Expansion of LOTAAS characteristies
(SYemgtime_resolujuons)
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DRAGNET: fast radio transients in real time LOFAR High-Time-Resolution LOTAAS Survey

GPUlclusterfor high-speed-anclysis
Backend system connected t~ “OBALT

N

m Real t‘iﬁm «® Fast Transients

o 'm Simultaneous ohservation and timing
= “of pulsars

Q’{Eiff—line s~ vl for millisecond puilsars
Expan..c 1 of LOTAAS characteristies
(SYemgtime_resolujuons)
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