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LOFAR Tied-Array All Sky Survey
(LOTAAS)

= Superterp HBA stations
= All Northern sky

* 3 incoherent beams (SAP) ! @
= 67 tied-array beams per SAP

Declination Offset [deg]

= 12 additional TABs on known o0 @
sources
= 119-151 MHz e ®

= 1 hour observations
"= 0.49 ms sampling time
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= 32 MHz bandwidth per SAP
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® Known pulsars
O Tied-Array Beam



Processing

o Since November 2013:
e 225 completed pointings

 Granted 10,000,000 CPU hours on

e A4TB of 8-bit data per Cartesius
pointing * 4 hours (on single node with 24
* Original processing at CPUs) to process a beam
Manchester: Hydra 15 * Periodic and single pulse
hours per beam (24hr per searching
pointing)

DATA TRANSFER

Stage data directly from Grid to Cartesius.
Download 1 beam in ~2mins

Download full pointing takes ~7hours
Can run multiple downloads simultaneously




Current Status

* Processed 100 pointings (80 with Cartesius)

* Period and single pulse searching

* Total number of candidates = 2 million (Hydra + Cartesius)
e Cuts made on basic candidate criteria: DM, period, SNR

* Only shallow search: 2% of all candidates

* Known pulsars blind detected = 50

* Redetection of GBNCC pulsar J1815+55

Discovered 2 new pulsars



JO935+3311 Discovery

2 Pulses of Best Profile

Time (s}

2000

1000

3000

Caondidate:
Telescope: LOFAR

Phase
L169692_SAP2_BEAM49 fits

ACCEL_Cand_1

Epar.hlm = 56528.42638B66889
Epr::n’:hbmII = S6528.42177514302

Search Information

RA

Japgn = 09:35:11.3600

Best Fit Parameters
Reduced ¥° = 6770

P(Moise) < 1.18e—85
Dispersion Measure (DM: pc/ocm?)

DEC jappg = 33:11:21.6000

(ma19.60)
= 18.350

Only seen in one beam

—orple = 0.00049152 P (ms) = 061.5263(23 Poory (M) = 961.5524(23
Dota Folded = 7311360 P (s/E) = 0.0(4.8)x10 P ey (s/8) = 0.0{4.8)x10
Data Avg = —1B7Be=16 P (s/8%) = 0.0{B.E)107"F P ary (s/8") = 0.0(BEx1D™"?
Daota StdDev = 779.5 Binary Porameters
Profile Bins = 100 Py (8) = NJA 8= M/A
Profile Avg = =5B.24 c|15inl:i}jc (s} = N/A w (rad) = N/A
Profile StdDev = 2.108e+05 prl = N/A
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J0935+3311 Confirmation

2 Pulses of Best Profile Search Information
Condidate: PSR_JO835+3311 Rﬁdzm = 08:35:11.0000 DECJED[K] = 33:11:22.0000
Telescope: LOFAR Best Fit Parameters
Epa:hlm = 56721.98888BB8889 Reduced ;(2 = 2.970 P(Moise) < 1.25¢—198 (wm30.00)
Epnchbnw - NSA Dispersion Meosure (OM; pc:,-"r_'rnl':l = 18.337
somale = 0.00049152 Propo (M8) = 961.59837(73) P, (ms) = N/A
Dota Folded = 3637248 P ape {s/8) = 0.0{3.2)x107 P ey (s/8) = N/A
Data Avg = 3,0B5e+05 P opa (s/8") = 0.0{1.1)x107"" P oy (s/3%) = N/A
Daota StdDev = 3686 Binary Porameters
Profile Bins = 1024 Poes (5] = MAA e = M/A
Profile Avg = 1.0B9e+09 u15in(i},-"c (s} = N/A w [rad) = N/A
I Profile StdDev = 2.187e+05 prl = N/A
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Full Core Heat Map

Declination Offset [deg]

SAP #0. Cumulative S/N of PSR J0935+3311 in 127 (out of 127)
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J1529+4049 Discovery

2 Pulses of Best Profile

Time (s}

Search Information

Condidote: ACCEL_Cand_1 Rbyaooq = 15:28:40.0000 DEC pppq = 40:41:26.0000
Telescope: LOFAR Best Fit Parameters
E}:r.‘.n.‘.i'lI = 56655.33402777778  Reduced }(2 = 4,254 P(Moisg) < 2.6e—41 (ml3de)
Epnr.'hbu = B6B55.33349452133 Dl'spara'ron Weasure (DM pc:,-"crn}] = B6.728
somple = 0.00049152 {rms) = 476. 3&325(42 (ms) = 476.41221(47)
Dota Folded = 7311360 P ape {_a_,-"s:l 2.8(1.00x10 P ey {a,-"sj 2.8(1.00:10
Dota Avg = 1.711e=16 P opa (s/5%) = 0.0{1.8)x107" P {s,"s Y = 0.0(1.8)x107"?
Dota StdDev = B80B.1 Binary Porameters
Profile Bins = 100 Py (8) = NJA 8= M/A
Profile Avg = 3189 asin(l}fe (s) = N/A o (rad) = N/A
I Profile StdDev = 2.185e+05 Twl = N/A
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Originally found in 2 neighbouring beams



J1529+4049 Confirmation

2 Pulses of Best Profile
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Phose
L206402_SAPO_BEAM17.fits

Condidate: PSR_J1529+4049

Telescope: LOFAR

Search Information

RAp000 = 15:29:08.0000

Best Fit Porometers

DEC 000 = 40:49:55.0000

EpOChg,, = 56722.13541666666 Reduced ° = 4.348  P(Noise) < 2.73e-211 (n31.00)
Epoehh,, - N/A Measure (DM; pc/cm“) - 6.552
= 0.00049152 (ms) = 476.39910(49) (ms) = N/A
Dotoced = 3637248 Pl (8/8), = 0.0(2.1)x10 P~,,, (s/5), = N/A
Doto Avg = 3.061e+05 P-._,, (s/5%) = 0.0(7.6)x107"% P (/") = N/A
Doto StaDev = 3695 Bincry Porometers
Profile Bins = 512 o () = N/A e = N/A
Profile Avg = 2.174e409 o,sm(l)/c (s) = N/A w (rad) = N/A
Profile StdDev = 3.114e+05 Yu. = N/A
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Full Core Heat Map
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Completed Pointings
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* LOTAAS pulsars

Credit: Vlad Kondratiev
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Time (s}

3000

2000

1000

o

Prepfold Problem

2 Pulses of Best Profile

Caondidate:

ACCEL_Cand_1
Telescope: LOFAR

Seorch Information
= 22:57:57.7400 DEC,,
Best Fit Porameters

RA

2000 = 58:09:14.B000

Epochy,, = 56676.56041656667 Reduced x° = 5.412  P(Noise) < 3.506-61  (m16.50)
Eanchh = BBE676.56057673984 D\spamon Measure (DM: pcfcm’] 151.183
= 0.00049152 m (ms) = 368.26500(37) (ms) = 368.24510(37)
Dam Jota Folded = 7311360 w {s/e) = 2.53(79)x10 oy (5/5), = 2.52(78)x10
Dota Avg = -2.012e-16 Py (s/s%) = 0.0(1.4}107% e wory (3/57) = 000141072
Dota StalDev = 8357 Binary Parameters
Profile Bins = 100 oy [8) = N/A e = NfA
Profile Avg = 187.3 Uﬁlﬂ(r},/c (3} = N/A w (rod) = NfA
Profile StdDev = 2.26e+05 Toart = N/A
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20-Feb—2014 15:20

High DM known pulsar
folded using 32 sub-bands:
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2 Pulses of Best Profile
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Search Inform

ation

Reduced x?

DM (pc/cm?)

Candidate: ACCEL_Cand_1 RAp000 = 22:57:58.0000 DEC 500 = 59:09:15.0000
Telescope: LOFAR Best Fit Porameters
spoen, = 56676.56041666667 Reduced x? = 13.512 P(Noise) < 4.41e-216 (m31.40)
Epoch - 56676.56057677929 Dnspersmn Measure (DM; pc/ecm”) = 151.233
= 0.00049152 (ms) = 368.27066(44) (ms) = 368.25076(44)
Duxa Bolded = 7311360 ‘opo (5/8), = —4.1(9.6)x10”"7 P'm (s/s) = —4.2(9.6)x10™°
Deta Avg = -8971e-17 (s/u’) = 0.0(1.7)x107"2 ory (8/8%) = 0.0(1.7)x107"2
Deto StdDev = 834.4 Binery Porameters
Profile Bins = 100 Py (5) = N/A e = N/A
Profile Avg = 41.28 a,sin(i)/c (s) = N/A w (rad) = N/A
Profile StdDev = 2.256¢+05 Twi = N/A
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Same known pulsar folded
using 96 sub-bands:



Ongoing and Future

* Fixed most data processing issues
— prepfold
 Candidates: 2 million —only creamed the surface
* Expect to make most discoveries close to our sensitivity limit
* Machine learning

— original score system has been revised
— 50 known pulsars to make training set

* Analyse single pulse search output

e Observations with Lovell at L-band of 11529+4049

* Long term proposal submitted cycle 2-5 for 1001 hours
e OQur discovery webpage http://www.astron.nl/lotaas
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