LOFAR’s First 100 Pulsar Detections...
...and some weird LBA behaviour
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Pulsar Busy Week 9
For summary, see talk 100804

* Aris K., Andre, Masaya, Jason: Effelsberg single station
observations

* Anastasia: Pipeline and MoM interaction

* Nico: MoM observing

* Ben, Aris N.: Coherent dedispersion and voltage data
e Jason: Coordination, observing and analysis

* Joeri: BO809+74 single pulses, tied-array data

* Vishal, Vlad, Thijs: Search pipeline

e \/lad, Anastasia: Web summaries

* Anya, Vlad: LBA >20 MHz data

e Tom: Scattering data, analysis support

* Yuan, Ashish: general support

e Arthur, Ruud, Jan David: debugging

* Ken: pipeline framework

e Sander: triggerring, data format support

e Patrick: writing to PSRFITS
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Automated observing with MoM

> My Account

e Use templates
and a simple shell

Project List | Query List | Project Explorer | Preferences | Admin

53 Copy selectedl FE] Move selected‘ & Delete selectedl i1 Change statusl FE] Export XMLI

ProjectExplorer Status ID SCFi pt th at

= ()3 Pulsars Add] |Details) active Pulsars

® () ] TEMPLATES Add] [Details] Uil b makeS .Xml

observations

R : Observations f . .
J7_1 100722_Obs (Add] [Details] 00722 Obse Nlng f|IeS

100725_0Obs Add| | Details) Observations on July

24-25, 2010

100728, Obs (Add) (potain) eyl \Which can be

27-28, 2010 (48)

Add| | Detail Observations on July -
100729_Obs Add] |Details im po rted :

28-29, 2010 (41)

100730 Obs Add] |Details) %Jos_?sr\éations from

|Add] [Details] Observation over the ® LOOk-up table Of

100730-100801_Obs weekend
100730-100801

100803_Obs |Add] |Details] Observations from p u I S a r p OS iti O n S A

100803

Add] |Details) Obs J1649+2533 PY 200+

(HBA) at
2010-08-03T17:00:00

) (Do) () observations done
at

ol IN this way. Very

M Detai|s| Obs J1627+1419

- - (HBA) at b t
(1 Obs J1627+1419 (HBA) finished 50 0 08 0aT17-40:00 FrODUSL.
for 17 min

Add] |Details) Ob J1645+1012

() Obs J1649+2533 (HBA)

(] Obs J1652+2651 (HBA)
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Making our way to 100 pulsars...

B0031-07 B%W‘g-"(;g; BO136+57 BO138+59 BO301+19 B0320+39 B0329+54 BO355+54 YA BowioLes B0450+55 B0525+21 9054°+§5
L2 = -~ L2010_08960
12010_08931 - 12010_08930 12010_08929 1201009360 1201009359 12010_09357 12010_09358 12010_09352 L2010_09351 -

BO611+22 B0626+24 Bogaste0. B0809-+74 B0B20+02 B0823+26 B0834+06 B0917+63 B0919-+06 B0943+10 B0950+08 B1112+50 B1133+16

L2010_09344
1201009348 12010-09347 12010_09345 12010_09343 12010_09342 1201009340} 12010_09339 12010_09338 12010_09337 L2010_08974 12010_08B56

B1237+25 J1238+21 B1322+83 B1508+55 51559”7 B1540—-06 B1541+09 B1604—00 E;;gﬁf:s B1642-03 B1737+13 B1818-04 B1822-09
1201008855 12010-09004 1201003003 12010_08864 12010_08862 12010_08861 12010_09326 . 12010_08997 L2010_08996 1201008886 1201008898

E;ua‘gwc—ggiu LE;oﬂfoggg‘ B1839+56 B1842+14 B1905+39 6;527;;23 B1918+26 B1919+21 B1920+21 B1929+10 E;u?zf’ngfl B1953+50 B2021+51
- . 12010_08885 12010_08883 12010_08894 - 12010.09318 12010_09317 1201009316 12010_09315 - 12010_09312 1201009311

Ezzuw‘gs(;;zl B2110+27 B2111446 B2148+63 B2154+40 82217447 B2224+65 B2227+61 32202‘25;255 B2303+30 B2310+42 B2315+21 B2334+61
. 12010_09308 12016_09307 120100891 1201008910 L2010_08909 12010_08936 L2010_0930: -0 12010_08934 1201008933 12010_09038 12010_09038
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BO059+65
L2010_09722

...and made it!

BO114+58
Lzo010_08721

BO136+57
L2010_08930

B0138+59
L2010_08829

BO320+39
L2010_08359

BO329+54
L2010_09357

o 0.2
BO331445
L2010_09451

o 0.z

BO355+54
L2010_09358

0.z

BR195:%%

o 0.2

BR587Zse8,

] o.z

B0O450+55
L2010 09352

o a.z

BO525+21
010_09351

° 0.2
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LZ010_09348

° 0.2

BO626+24.
L2010_09347

0.2

BRR62653%

o 0.2

B0O809+74
L2010_09345

° 0.2

B80818—13
L2010_09676

° 0.2

BO823+26
L2010_09343

o 0.2

BOB34+06
L2010_09342

° 0.2

BRIBSss47:

o o2

B0919+06
L2010_09339

o o.2

B0O943+10
L2010 09338

° 0.2

B0950+08
L2010_09337,

o 0.2

B81112+50
L2010_08974

] o2

B1133+16
L2010_oasss

o 0.2 ° o.2

B1237+25 B1322+83
L2010_08855 L2016_09003

a 0.2

B1508+55
L2010_oaaes

° 0.2

BlR39%5683:

0.2

B81540—06
L2010_08862

) 0.2

B1541+09
L2010_08861

° 0.2

B1604—00
L2010_09326

° 0.2

B1612+07
L2010 09482

] 0.2

B81642—03
L2010_08997

° 0.2

B1749—28
L2010 09657

o 0.2

B1822—09
L2010 08898

o 0.2

B1839+56
L2010_08885

o 0.2

B81842+14
L2010 08883

o 0.2

B1905+39
L2010_08894

o o.2

B1919+21
L2010_08317

o o.2

B1929+10
L2010_09315

°

B/RE55

] 0.2

B1953+50
Lz010_09312

] o2

B2021+51
L2010_09311

° o.2

BARE355984

0.2

BaY

0.2

B2111+46
L2010_08307

0.2

B21484+63
L2010 0891

0.2

B82154+40
L2010_os810

o 0.2

B2217+47
L2010_08909

o 0.2

B2224+65
G10_oas36

o 0.2

B2303+30
L2010 08934

° 0.2

B2306+55
L2010_09726

o 0.2

B2310+42
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o 0.2
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o o.2
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° 0.z
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Observations at ZA > 80deg'

2 Pulses of Best Profile

Candidate: PSR_B1749-28 RAjpogg = 17:52:58.6886 —28:06: 37 2996
Telescope: LOFAR Best Fit Parameters
Epochy,,, = 55415.83333330000  Reduced Xz = 19.940 P(Noise) ~ 0

Epochbory 55415 83810041863 Dispersion Measure (DM) = 50. 382

aomple 0.0013107 Popo (ms) = 562.64532(6 3 (ms) 562. 60461(69)
Data Folded 1179648 P'iapo (s/s) 0.1(3.4)x10™ ” (s/s) 0.0(3.4)x10™ "
Data Avg 3.028e+04 P topo (s/s = 0.0(1.4)x10™ P"lwy (s/s ) = 0.0(1.4)x10™
Data StdDev 2.995e+05 Binary Parameters

Profile Bins 256 » (8) = N/A e = N/A

Profile Avg 1.395e+08 a sm( )/c (s) = N/A w (rad) = N/A

Profile StdDev 2.033e+07 Tp = N/A
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LBA Pointing Issue?!

Search Information
= 15:09:25.5837 DEC,pp00 = 55:31:32.2252
Best Fit Parameters
Reduced x* = 3.581 P(Noise) < 7.35e—75 {=18.30)
Dlspersmn Measure (DM) = 19. 613

2 Pulses of Best Profile
Candidate:
Telescope: LOFAR
Epoch, topo = 55425.63866900000
Epochwy = 55425.63780330241

PSR_B1508+55 RA 2000

Ty,

Dota Folded
Data Avg
Data StdDev

0.0013107
16449536
-121.3
1.039e+05

(
Pftop‘:) (r:; l)

739.72276(14)

bﬂry (ms) = 739.70343(14

)

8.9(5.1)x10™

(s/s), =

P opo (8/57) = —0.3(1.5)x107"* P"wy (s/s%) =
Binary Parameters

4.5(5.1)x10~
0.0(1.5)x10™ '

256
-7.781e+06
2.632e+07

= N/A
w (rad) = N/A

» (8) = N/A
a sln( )/e (s) =

Profile Bins
Profile Avg
Profile StdDev
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HBA tracking

2 Pulses of Best Profile Search Information

RAjpoo0 = 15:09:25.5837 DEC,pgq0 = 55:31:32.2252
Best Fit Parameters

Reduced ¥*> = 7107.050 P(Noise) ~ 0

Dispersion Measure (DM) = 19.626

(ms) = 739.7214428(45) Py, (ms) =

Candidate:
Telescope:
Epoch,,,

PSR_B1508+55
LOFAR
= 55426.57680560000
= 55426.57591585364
0.0013107 P

po

EP°°hm.y

o 739.7026768(45)

somple

Data Folded
Data Avg
Data StdDev
Profile Bins

16449536
—-873.6
1.063e+05
256

PI
Pl (s/s%) =

Binary Parameters

Porp (8} = N/A

(s/s) = 9.85(16)x10™"" oy
-2.04(49)x107"% P, (s/5%) = 0.0(4.9)x107"®

Ploary (5/5) = 4.93(16)x10”""

e = N/A

w (rad) = N/A

(LI | I [

-5.61e+07 a,sin(i)/c (s) = N/A

Profile Avg
Profile StdDev 2.693e+07 Toerd = N/A

T L T - T i T T T =
I I ! I T
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I
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Reduced x2

4x1l0—° 2x107% c') —2x10—°—4x‘10
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Phase Reduced )(2
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LBA Pointing Issue?!

2 Pulses of Best Profile Search Information 2 Pulses of Best Profile Search Information 2 Pulses of Best Profile Search Information
Condidate: PSR_B0950+08 RA 000 = 09:53:09.3096 DEC ;g5 = 07:55:35.7492 Condidote: PSR_B1508+55 RAjpp00 = 15:09:25.6298 DEC g0 = 55:31:32.3940 Condidote: PSR_B1919+21 RAjpp00 = 19:21:44.8150 DEC ;0 = 21:53:02.2488
Telescope: LOFAR Best Fit Parameters Telescope: LOFAR Best Fit Porameters Telescope: LOFAR Best Fit Parameters
Epoch,,, = 55429.46527780000 Reduced x* = 22.945 P(Noise) ~ O Epoch,,,, = 55429.63888890000  Reduced x° = 11.907 P(Noise) ~ 0 £poch,,,, = 55429.81250000000  Reduced x° = 64.220 P(Noise) ~ 0
Epoch,, = 55429.46024580310 D\spcmmn Veasure (DM) = 2.971 Epol:h - 55429.63792357967  Dispersion Measure (DM) = 19.621 Euoch = 55429.81684975237 nispmion Measure (DM) = 12. 23
omels = 0.0013107 topo (M8) = 253.064601(31) Py, (ms) = 253.064859(31 = 0.0013107 Puopo (M8) = 730.71974(22) Py, (ms) 739 70180(22) = 0.0013107 (ms) = 1337.40653(35) m (ms) = 1337.35439(35)
Dota Folded = 10944512 [l (s/s) = 34(| 710~ PR (s/s) = 1.7(1.7)x107" Dum Tolded = 10944512 P' (s/s) = 08(1.2)x10™°  PLL (s/s) 2)x107'0 Dulu Folded 8192000 ,m (s/5) = 29251071 | I (s/s) = 1.4(2.5)x107)
Data Avg = 1.471e+05 w,m 8(7.7)x107"* P-‘_ (s/s%) = 0.0(7.7)x107"® Data Avg 3.671e404 Pipe (8/8%) = ~0.3(5.3)x107™* P} (s/s) ou(s 3)x107™* Deta Avg 3.093e+04 topa (8/87) = ~0.1(1.5)107"3 PY (s/5%) = 0.0(1.5)x107"
Doto StdDev = 2.983¢+05 Encry Poramexevs Data StdDev 2.912¢+05 B’nory Parameters Dota StdDev 2.9¢+05 S’ncry Porameters
Profile Bins = oy (8) = N/A e = N/A ¥ Profile Bins 256 oy (3) = N/A = N/A Profile Bins 256 orn (3) = = N/A
Profile Avg = 6.288e+09 sm(\)/c (s) = N/A @ (red) = N/A Profile Avg 1.57e+09 sm(l)/: (s) = N/A w (red) = N/A = A Profile Avg 9.895¢+08 sm(l)/c (s) N/A @ (red) = N/A
' Profile StdDev = 6.169e+07 Tout = Profile StdDev = 6.022¢+07 TM N/A ' Profile StdDev = 5.188¢+07 TM =N/A
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= L i . = e o IS | } c
Ty G4 i E 132 Freq — 3.951553 (Hz) o AT 132 Freq — 1.351895 (Hz) g E {132 Freq — 0.747745 (Hz)
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ptedle T o . . 3 *ha k B ST . 81 3o R APl ok b Ng B . n 83 ' e
20 10 0 2.95 3 d owied e o ao-amod w O g 0T g 0 5 TR 0.7 d ooz o0 -om o o o5 1 5 50 40 20 0 22 124 126 d o o =T} M
Reduced 2 oM Period — 253.06508620 (ms) Phase uced Period — 739.70225027 (ms) Phase Reduced )2 oM Period — 1337.35504460 (ms)
B0950-+08_L2010_09942_RSPA.sub0000 23-Aug-2010 01:43 B1508+55_12010_09944._| RSL !! I Ij I,.] e I. 23-Aug-2010 1515 B1919+21_L2010_09946_RSPA.sub0000 23-Aug-2010 14:11
2 Pulses of Best Profile Search Information 2 Pulses of Best Profile Search Information § .
Candidate: PSR_B0950+08 RAjppq0 = 09:53:09.3096 DEC ;00 = 07:55:35.7492 Candidate: PSR_B1508+55 RAjpp00 = 15:09:25.6298 DEC ppnq = 55:31:32.3940 2 Pulses of Best Profile Search Information
Telescope: LOFAR Best Fit Parameters Telescope: LOFAR Best Fit Porameters Candidate: PSR_B1919+21 RApp = 19:21:44.8150 EC 000 = 21:53:02.2488
Epoch,y,, = 55430.47222220000  Reduced x° = 19.63¢ P(Noise) ~ O E£pochy,,, = 55430.64583330000  Reduced )° = 2.259  P(Noise) < 6.9¢-27 (10.70) Telescope: LOFAR Begt Fit Porameters
Epoch,, = 55430.46719299180 mspers:on Measure (DM) = 2. 71 Epoch,,, = 55430.64484413252  Dispersion Measure (OM) = 19.6 1z Epoch gy, = 55430.81944440000  Reduced x° = 60.933 P(Noise) ~ O
Toomple = 0.0013107 (ms) = 253.063791(34 (ms) = 253.064454(34) T = 00013107 P (ms) = 739.71907(47) Py, (ms) = 739.70147(47) Evachb‘w - 55430.82375490435  Dispersion Measure (DM) = 12. 435
Dota Folded = 10944512 Pliogo (s/s) 3.2(1.8)x10”" ‘bary (5/5) 1.6(1.8)x10~" Data Folded 10944512 Pliogo (u/u) 0.8(2.5)x10™'° Plogey (g/g) 0.4(2.5)x10” = 0.0013107 Pm (ms) = 1337.409“(263 M (ms) = 1337.. 35554(3“?
Deta Avg = 1.225e+05 Piopa (5 8, 1.8(8.2)x107"® F“wy (s/s’ 0.0(8.2)x107"® Data Avg 2.577e+05 Popo (s/5%) = 0.0(1.1)x107"% P (s/s ) = 0.0(1.1)x107"3 Dota Folded = 10944512 P'ioge (5/8 2.9(1.4)x10”" 1o Phay (s/s) = 1.4(1.4)x10 o
Dote StdDev = 2.914e+05 Binary Porameters . ) Dete StdDev 2.986¢+05 Binary Porameters. Dota Avg = 5875e+04 Pliopa (8/87) = ~0.8(8.3)x107"* P, (s/s%) = 0.0(6.3)x10”
Profile Bins = Py (s) = N/A e = N/A Profile Bins Py (5) = N/A o= N/A Dot StdDev = 2.946e+05 Binary Porameters
Profile Avg = 5.236e+09 asin(i)/c (s) = N/A @ (rad) = N/A Profile Avg 1.102e+10 a,sin(i)/c (s) = N/A w (rad) = N/A Profile Bins = 256 oy (5) = N/A e = N/A
Profile StdDev = 6.026¢+07 /A M Profile StdDev = 6.174¢+07 Toet = N = 4 Profile Avg = 2.512e+09 u‘sm(l)/c (s) = N/A @ (rad) = N/A
— — ' Profile StdDev = 6.091e+07 Tout = N/A
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