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Pulsar Busy Week 10

* Aris K.: Effelsberg/Chilbolton single station observations
* Anastasia: Pipeline and MoM interaction

* Aris N.: Coherent dedispersion, pol., and voltage data

e Jason: Coordination, observing and analysis

* Joeri: Reference paper edits.

* Thijs, Vlad: Search pipeline

* Tom: Scattering data, analysis and pipeline support

e Ashish: beam-formed cookbook

e Jan David: online pipeline development

e Ken: pipeline framework

e Sander: triggerring, data format support

* Richard: Solar observations and processing

* Ben: Reference paper, installing pipeline on Hydra (Manchester)
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Pulsar Busy Week 10

e LBA Station Calibration and related results
e | BA tracking issues or something else?
e Pulsar Survey Pipeline
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LBA Station Calibration and related results

2 Pulses of Best Profile
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Consecutive obs., roughly a factor of 3 increase in SNR!
5 stations summed: CS007,024,030,032,RS106
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LBA Station Calibration and related results

PSR B1133+16 PSR B1133+16 PSR B1133+16
L2010_21276 L2010_21277 L2010_21278

Calib ON Calib OFF Calib ON

L S N B R R S S E— |
0.5 0.5 1 0 0.5 1

Rotational Phase Rotational Phase Rotational Phase

Again, consecutive observations
Roughly a factor of 3 increase in SNR!

5 stations summed: CS007,024,030,032,RS106

LOFAR Status Meeting - November 10th, 2010 - Dwingeloo ASTRON



All-time best LBA detection of any PSR - Next try at 10-S0MHZz!
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LBA Station Calibration and related results

2 Pulses of Best Profile
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LBA Station ( i related results
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Periods with bright single pulses.

LOFAR Status Meeting - November 10th, 2010 - Dwingeloo ASTRON



LBA tracking issues or something else?

2 Pulses of Best Profile Search Information

Candidate: PSR_B0329+54 RA o000 = 03:32:59.3681 DEC 9000 = 54:34:43.5684
Telescope: LOFAR Best Fit Parameters

Epoch, ., = 55503.93750000000  Reduced x> = 58.155 P(Noise) ~ 0

Epochbury = 55503.94258985475  Dispersion Measure (DM) = 26.767

sample 0.0013107 Piopo (ms) = 714‘47335(2220 Poary (ms) = 714.49760(2220
Data Folded = 5439488 P'topo (s/s)2= 0.5(2.3)x10 . P oary (s/s)2= 0.3(2.3)x10 .
Data Avg —4926 P opo (s/s%) = 0.1(2.1)x10” P bary (s/s%) = 0.0(2.1)x10~
Data StdDev 2.943e+05 Binary Parameters

Profile Bins 256 P (8) = N/A e = N/A

Profile Avg —1.046e+08 a,sin(i)/c (s) = N/A w (rad) = N/A
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Still some weird issues however (also saw with old BeamServer)
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LBA tracking issues or something else?

2 Pulses of Best Profile

Candidate:
Telescope:

PSR_B0329+54
LOFAR

Search Information
RAJZOOO = 03:32:59.3600 DEC‘J2000 = 54:34:43.5000
Best Fit Parameters

Reduced x? = 20.670 P(Noise) ~ 0
DlsperS|on Measure (DM) = 26. 772
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Again disappears after ~5000s AND well before transit?!
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LBA tracking issues or something else?

2 Pulses of Best Profile Search Information
Candidate: PSR_B1508+55 RAjp000 = 15:09:25.6298 DEC 5000 = 55:31:32.3940
Telescope: LOFAR Best Fit Parameters
Epoch 55506.43055560000 Reduced 2 = 181.321 P(Noise) ~ 0
Epoch 55506.42953070295 DlsperS|on Measure (DM) = 19. 615
0.0013107 Piopo (MS) = 739.648790(42 b ry (ms) = 739.666923(42)
—1 11

13697024 Pliopo (s/5), = 5.2(1.8)x10  (s/5) = 2.6(1.8)x10
—3.565e+05 Pipo (5/57) = 3.4(6.6)x107'° P bary (s/s%) = 0.0(6.6)x10~"°
1.22e+05 Binary Parameters
Profile Bins 256 Pop () = N/A e = N/A

—1.907e+10 a,sin(i)/c (s) = N/A w (rad) = N/A

Profile Avg
Profile StdDev 2.821e+07 Tperi = N/A

A A S BT . PR

topo
bary =
sample

Dato Folded
Data Avg
Data StdDev

Reduced X2

.,.
70
0 50 100150200

] 5x107° 0 —5x107°
P—dot — 2.6252e—11 (s/s)

60

50
Frequency (MHz)

Reduced X2

0.02 0 -0.02
Period — 739.66620904 (ms)

0 50 100150200

40

Freq — 1.351961 (Hz)
—5x107° 0 5x107°

Frac’éion of Observation

Transit

Reduced x2
0 50100150

5%1079

0.232 0 —6.02
Period — 739.66620904 (ms)

o

P—dot — 2.6252e—11 (s/s)
-1085%x10° 0 5x107°1078
F—dot + 4.7983e—11 (Hz)

1 1.5 1500050 0
Phase Reduced x2
B1508+55_12010_21313_RSPA.sub0000 9—Nov—2010 02:20

This observation looks fine however.
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LBA tracking issues or something else?

Search Information
= 15:09:25.5837 DEC,pogq = 55:31:32.2252
Best Fit Parameters

2 Pulses of Best Profile
Candidate:
Telescope:

PSR_B1508+55
LOFAR
= 55425.63866900000

RAJZOOO

P(Noise) < 7.35¢—75 (=18.30)
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(ms) 739.72276(1 4? (ms)
mpo (s/s) 8.9(5.1)x10™ M,y (s/s) = 4.5(5.1)x10"
P opo (8/57) = —0.3(1.5)x107"* P, (s/s%) = 0.0(1.5)x107™*
Binary Parameters
» (3) = N/A
1snn( i)/c (s) = N/A
= N/A

739.70343(1 4?

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

P

Reduced x2

4:110"‘ 2x1'0"‘ (IJ —2:('10"'—4»:10'P
P—dot — 4.4529e—11 (s/s)

58
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Reduced x2

0.;)2 . [
Period — 739.70363163 (ms)

56

Freq — 1.351893 (Hz)
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HBA tracking is fine

2 Pulses of Best Profile Search Information

Candidate: PSR_B1508+55 RA o000 = 15:09:25.5837 DEC,pp0p = 55:31:32.2252
Telescope: LOFAR Best Fit Parameters

Epochyy,, = 55426.57680560000  Reduced x2 = 7107.050 P(Noise) ~ 0

Epochwy = 55426.57591585364  Dispersion Measure (DM) = 19.626

0.0013107 Proon (ms) = 739.7214428(4?) Phory (ms) = 739.7026768(15‘3)
16449536 P'mpo (s/s) = 9.85(18))(10'1 P'm,y (s/s) = 4.93(16)x10™
-873.6 P opo (5/57) = —2.04(49)x107" P (s/5) = 0.0(4.9)x107'
1.063e+05 Binary Parameters

256 Porp (8) = N/A e = N/A

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

Profile StdDev 2.693e+07 Toerl = N/A
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Data Folded
Data Avg
Data StdDev
Profile Bins

T
144

Reduced X2

m'o“ 2x107% 0 —2x10'°—4x'10‘9
P—dot — 4.9269e—11 (s/s)

These data
with old
BeamServer

1
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P—dot — 4.9269e—11 (s/s)
F—dot + 9.0045e—11 {Hz)
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These data
with old
BeamServer

LBA tracking issues or something else?

LBA Outer
B1508+55

Search Information

RApo00 = 15:09:25.6298 DEC ;0 = 55:31:32.3940

Best Fit Parameters
Reduced x* = 11.907 P(Noise) ~ 0
Dispersion Measure (DM) = 19. ezl Epoch = 55429.81684975237
0.0013107 = 739 7|974 22)n ,,,y (ms) = 739. 701&0(22)n = 0.0013107
10944512 P'iopo (579 2)x1071 P (s/ 0.4(1.2)x10~ nuxa Foided 8192000
3.671e404 Pigpa (/%) n 5(5 3107 P (s/8%) = 0.0(5.3)x107™ Data Avg 3.003e404
2.912¢+05 B‘nary Parameters Dato StdDev 2.9¢+05
256 Py (s) = N/ Profile Bins 256 Poy () =
1.57e+09 oysin(i)/c (s) = N/A Profile Avg 9.895¢+08 osin(i)/c (s) = N/A
6.022¢+07 Tout = N/A Profile StdDev = 5.188e+07 Tout = N/A

B0950+08

Search Information

RA 00 = 09:53:09.3096 DEC 500 = 07:55:35.7492

Best Fit Parometers
Reduced y° = 22.945 P(Noise) ~ 0
Dispersion Measure (DM) = 2971
253.064601(31)
(s/s) = 3.4(1.7)x10'
P":.: (s/s%) = ~1.8(7.7)x107"®

B1919+21

Search Information
RAjpngo = 19:21:44.8150 DEC pp0q = 21:53:02.2488
Best Fit Parameters
Reduced x° = 64.220 P(Noise) ~ 0
DTspen'mn Measure (DM) = 12.439
(ms) = 1337.40653(35, pm =
P‘W (s/5) = 2.9(2.5)x10" m (s/3),
Pl (3/57) = ~0.1(1.5)x107% PLY (a/5%)
mmy Porameters

2 Pulses of Best Profile 2 Pulses of Best Profile 2 Pulses of Best Profile
Candidate: PSR_B0950+08
Telescope: LOFAR
Epochy,,, = 55429.46527780000
Epoch = 55429.46024580310
= 0.0013107
10944512
1.471e+05
2.983¢+05
256
6.288e+09
6.169¢+07

Condidate: PSR_B1508+55

Telescope: LOFAR

Epoch,,,, = 55429.63888890000

Evuch ny = 55429.63792357967

253. 06‘859(31) =
Dulu "t oided

Condidate: PSR_B1919+21
Telescope: LOFAR
Epoch,,,, = 55429.81250000000

(ms) =
P' (s/s) = 1.7(1.7)x107"
w_, (/%) = 0.0(7.7)x107"®

1337.35439(35)
1.4(2.5)x107"
0.0(1.5)x107"*
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Data Avg
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2 Pulses of Best Profile

B0950+08

B1508+55

B1919+21

Search Information
- 09:53:09.3096 DEC 1000
Begt Fit Porameters
Reduced x? = 19.634 P(Noise) ~ O
Dispersion Measure (DM) = 2.971
253.063791(34)
3.2(1.8)x10~"
= -1.8(8.2)x107"®

2 Pulses of Best Profile Search Information

= 15:09:25.6298 DEC 50 = 55:31:32.3940

Best Fit Porameters

Reduced 3 = 2.259 P(Noise) < 6.9¢-27

Dispersion Measure (DM) = 19.61 2

Propo (M8) = 739.71907(47,

P?::, (s/5) = 0.8(2.5)x10~ &

Pl (3/87) = 0.0(1.1)x107"%
Bmcry Porameters

Candidate: PSR_B0950+08 RA 2000
Telescope: LOFAR

Epoch, gy, = 55430.47222220000
Epochy, = 5543046719299180
0.0013107
10944512
1.225e+05
2.914¢+05

= 07:55:35.7492 Condidate: PSR_B1508+55 RA 000
Telescope: LOFAR
Epoch,gg, = 55430.64583330000
Epn:hu = 55430.64484413252
253.064454(34) Toomple = 0.0013107
1.6(1.8)x10”' Dato Folded 10944512
0.0(8.2)x107"® Date Avg 2.577e405
Dota StdDev 2.9860+05
Profile Bins 256 Profile Bins 256 Poy () = Dota StdDev
Profile Avg 5.236e+09 Profile Avg 1.102e+10 osin(i)/c (s) = N/A Profile Bins
Profile StdDev = 6.026¢+07 Profile StdDev = 6.174+07 Tourt = N/A - A Profile Avg 2.512e+09
— — Profile StdDev = 6.091e+07 Toud =

0° sx10" 0 510 -1
P-dot ~ 3.8826e-11 (s/s)

N ]

2

2 Pulses of Best Profile Search Information
RAjpn00 = 19:21:44.8150 DEC 00 = 21:53:02.2488
Best Fit Porometers
Reduced x? = 60.933 P(Noise) ~ O
Dispcmkm Measure (DM) = 12.438
Piopo (M8) = 1337.40914(26) P,
Pm (s/5), = 2.9(1.4)x10" 1 Py (3/3)
oo (3/37) = ~0.8(6.3)x107" P (s/5%)
B’nory Paorameters
o (8) = N/A
oy (5 =
N/A

Candidate: PSR_B1919+21
Telescope: LOFAR

Epoch,,,, = 55430.81944440000
Epoch ry = 55430.82375490435
0.0013107
10944512
5.875e+04
2.946¢+05

(~10.70)

Du{o Fohsod
Data Avg
Data StdDev

(ms) = 739. 70147(47)
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1337.. 35554(2‘3
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0.0(6.3)x107"
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P".,.,., (s/s’) 0.0(1. |)x|o‘U Du{o olded
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o= N/A o= N/A
w (rad) = N/A @ (rad) = N/A

o= N/A
N/A @ (rad) = N/A
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Pulsar Survey Pipeline

LOFAR_HBAO0320

7-beam HBA
grid covers 166
sq deg!!!

NB: beams are
2x wider than
shown here.

X/,
%,

LOFAR Status Meeting - November 10th, 2010 - Dwingeloo ASTRON



Pulsar Survey Pipeline

LOFAR HBA Survey
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Pulsar Survey Pipeline

2 Pulses of Best Profile Search Information

Candidate: PSR_B1839+56 RA 5000 = 18:25:07.4621 DEC,y00p = ©7:16:05.1456
Telescope: LOFAR Best Fit Parameters

Epoch,,,, = 55507.59722220000  Reduced x2 = 51.891 P(Noise) ~ 0

Epochbury = 55507.59758523902 Dispersion Measure (DM) = 26.788

0.00032768 Ptopo (ms) = 1652.9157(15 qury (ms) = 1652.8923(15
10420224 P'topo (s/s)2= 0.2(:':'.3))(10_12 P'bary (s/s)2= 0.1(3.3)x10 12
—584.1 P",(opo (s/s°) = 0.0(6.3)x10 P"bury (s/s%) = 0.0(6.3)x10
1.105e+05 Binary Parameters

256 P (8) = N/A e = N/A

—2.407e+07 a,sin(i)/c (s) = N/A w (rad) = N/A

2.229e+07

sample

Data Folded
Data Avg

Data StdDev
Profile Bins
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Profile StdDev

—
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a7 o “sx107
P—dot — 8.0753e—11 (s/s)

T
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