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Effectively processing SKA-low precursor pulsar survey data
in China

Mengyao Xue?l, Qiuyang Ful, Weiwei Zhu?, Kaichao Wu?, Zihan Zhang?, Yukai
Zhou3, Ramesh Bhat?, Chia Min Tan*, Bradley Meyers>4et al.

I National Astronomical Observatories, Chinese Academy of Sciences;
2Computer Network Information Center, Chinese Academy of Sciences;
3 Peking University;
4International Centre for Radio Astronomy Research (ICRAR), Curtin University;
>Australian SKA Regional Centre (AusSRC), Curtin University
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Murchison Widefield Array (MWA)

Precursor for the SKA-low at the same site

SKA-low

Murchison Shire Boundary & = = = = aane

Compact configuration of the MWA:
128 tiles, 400m baseline

RS
y 3L T

800 km dedicated fiber for data transfer
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Observing pulsars with the MWA
the “voltage capture” (VCS) way

Record all channelised voltage streams from each tile
Bandwidth: 30.72 MHz (24 coarse channels, 1.28 MHz each)
Time resolution: 100 s Frequency resolution: 10 kHz
Data rate: 28 TB per hour Maximum recording: 1.5 hour

Incoherent

ll Beam
Coherent |
Beam

Correlate

Voltage capture (VCS)
Tremblay et al. (2015)




The Southern-sky VIWA Rapid Two-metre (

Southern-all-sky pulsar survey, 4800 sec drift-scan for each observation

An important demonstrator pulsar survey for SKA1-Low

- provide info of pulsar population at low-frequency

- helping optimise survey strategies

Uniqueness of the SMART Survey
Record voltages instead of real-time beam forming 30°

Large field-of-view (~¥610 deg?)

Cover entire observable sky with
just 70 observations, 94 hrs

Pros of offline beamforming
e require less observationtime
o flexibilitiesin subsequent data processing

Cons of offline beamforming
« demandsintensive computational resources
o posessignificant |/O challenges

ART) Survey

PI: Ramesh Bhat

An example of the coherent
tled -array beam tessellation
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Sky coverage of 70 SMART observations

2018 2019 2020 2021

requires > 10 years to complete the data processing with current
processing software and available computing resources in Australia
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Transferring the voltage data to China

~120 MB/s from Perth to Beijing

tar1225462936 2024/6/17 08:42:50

tar1225118240 2024/6/14 08:43:42

So far have transferred 2.98 PB (/3.28 PB)
MWA SMART survey data

51(/51) legacy observations (1.78 PB) &
15(/19) MWAX observations (1.20 PB)

tar1224859816 2024/4/23 09:14:09
1ar1369415648 2024/7/12 09:55:04
tar1227009976 2024/2/26 10:49:54
tar1253471952 2024/4/30 09:45:03
tar1252780888 2024/4/25 10:47:02
Sto red on CStCIOUd (ObJ ect sto rage) tar1369505736 2024/4/17 09:07:37
tar1224252736 2024/2/25 12:21:41
tar1255444104 2024/2/23 16:45:33
tar1225713560 2024/1/30 09:52:40

tar1222697776 2024/1/29 08:55:21




c‘ Computer Network Information Center
.c Chinese Academy of Sciences

Beamforming and pulsar searching on
CNIC ORISE cluster (FR @8 E)

7000 nodes in total

for each node:
1 CPU (32 cores), 4 DCU (FP32 13.41 TFLOPS + 16GB HBM2 Memory for each), 128GB Memory, 240GB SSD

Processing Pipeline €> github.com/kaichao/app-mwa
S
(

using the task control tool ((::al\llelgx github.com/kaichao/scalebox

Beamforming using
ROCm/HIP version vcstools —
github.com/fxzjshm/MWA-vcstools
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Down-sample psrfits — FFT Pulsar search using
by a factor of 4 in time GPU version PRESTO

A Al tool to efficiently \
Original coherent beam-forming code sift candidates nmku)

(NVIDIA CUDA)
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All cataloged pulsars (PSRCAT v2.61)
SMART new pulsars discovered using computing resources in Australia
SMART new pulsars discovered using computing resources in China
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2 Pulses of Best Profile

Candidate:
Telescope: MWA128T

Epc::l’\mpo = 58907.57370370370
Epc:hmq = 58907.57570429537
somple = 0.0004

Date Folded = 11700000
Dato Avg = 3.301e+05
Datc StdDev = 1025

Profile Bins 100

Profile Avg 3.862e+10
Profile StdDev 3.507e+405
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Our new pulsar discoveries 01

Search Information
= 09:16:47.7800 DEC 5000 = —66:39:60.0000
Folding Parameters
DOF 4 = 94.96 « 8.284 P(Noise) < 1.99e-109 (22.20)
DIS’)E"G on Measure (DM; pc/cm’) = 86.960
1462.6389(33) (ms) = 1462, 67?8{33)
= —J.S(b,b}ﬂogl ( s/s) = —3.9(5. J\xlo
= 0.0(7.6)x10~"2 g5 (s/s" = 0.0(7.6)x10~"2
Bnc'y Parameters
Pow (3) = N/A e = N/A
a,sin(i)/c (s) = N/A @ (rad) = N/A
T = N/A

RA 2000

b°"l

Reduced x2

S0 T
P=-dot - 6.3268e~‘|1 (s/s)

T
160

Frequency (MHz)

v
1e

MJM\,.,;O

Period — 1462.629782“-7 (ms)

150
Reduced x2

Freq — 0.683700 (Hz)

c
L
°
=
@
&
o
o
S
<
L2
©
4
w

4 6 8

Reduced x*
2

e B e e S e Y

-4x107* -2x10™* o 2x107*  4x107™
- T T

80

Reduced ¥ DM (pc/cm®)

./t1266932786_1266932985.fits

P-dot — 6.3268e-11 (s/s)
F-dot + 2.9574e~11 (Hz/s)

0.5 o -05
Period — 1462.62976247 (ms)

90 100

Obs: GO7

2 Pulses of Best Profile

Candidate:
Telescope:
Epochwpo
Epochy,,

sample

Data Folded
Data Avg
Data StdDev
Profile Bins
Profile Avg

Profile StdDev

'.‘.‘..'ll...l‘ p ikl ) peg YT

20 Ak aaass st e M

0.6

0.4
Fraction of Observation

Hovealonai s Nuny

0.5 1 15
Phase

43210
Reduced x2

./11266329602_1266329801.fits

ACCEL_Cand_1 RAj000 = 09:16:00.0100 DEC2000 =
MWA128T

= 58900.59240740741

= 58900.59423676686

Reduced x2

Search Information

—66:39:30.0100
Best Fit Parcmeters

DOF ¢ = 94.96 N g = 3-624 P(Noose) < 5.95e-30 (11.30)

Dlspersxon Measure (DM; pc/cm’) = 86.830

‘Opo (ms) = 1462. 6153(443 (ms) =

11700000 (S/s) 4.0(7.3)x10 (S/S)

3.29¢+05 P“wpo (s/s%) = 0.0(1.0)x10~" P”Wy (s/s?) =

1021 Binary Parameters

100 Py (s) = N/A e = N/A

3.848e+10 a,sin(i)/c (s) = N/A w (rad) = N/A

3.494e+05 T = N/A

peri

0.0004

bury 146246530(442

3.9(7.3)x10”
0.0(1.0)x10~"

Reduced x2

5x1‘0'7 0 ~5xl10'7
P—dot — 6.2356e—11 (s/s)

T
160

Frequency (MHz)

T
150

Reduced xz

05 0 o5
Period — 1462.62446712 (ms)

Freq — 0.683702 (Hz)
-4x107* —2x10™* 0 2x107*  4x107*

0.8 1.2
Phase

T

P ISR RPN RFU T R

70 80 90 100
DM (pc/cm®)

aalaaaaleaaad
P—dot — 6.2356e—11 (s/s)

0 —045
Period — 1462.62446712 (ms)

F—dot + 2.9148e—11 (Hz/s)

fuqy 13—Dec—2024 14:18

Obs: GO6




2 Pulses of Best Profile
Candicate: ACCEL_Cond_1
Telescope: MWA128T
ipoch‘cw = 58907.57324074074
Epoch = 5890 157577/?7.31
0.0004
11700000
3.302e+05
1025
100
3.863e+10
3.506e405

\)OKO Fo ded
Doto Avg
Doto StdDev
Profile Bins
Profile Avg
Profile StdDev

P b

Our new pulsar discoveries 02

Search Information
= 09:17:00.0100 DEC
Best Fit Parameters

RAja000 = 12000 = —66:43:15.0100

DOF, = 94.66 x*,., = 4.800 P(Noise) < 2.03e-48 (14.60)

red 3
D:spernon Mecsure (DM; pc/em”) = 92,860

(ms) = 60784017(61) P, (ms) = 607. 85430(61

( /s) = 0.0(1.0)x107? \,/s, = 0.0(1.0)x10™?

P"m (s/s®) = 0.0(1.4)x107'2 (s/52) = 0.0(1.4)x10"
Bincry Parometers

Poes (s) = N/A

a,sin(i)/c (s) = N/A

lopo bary
bary

bary

e = N/A

w (rod) = N/A

PR S AT

0.6

r‘.‘ )-.‘- s ol

4
d

0.4
Fraction of Observation

-10™"
P-dot — 2.5898e¢-11 (s/s)

M«Jw

0.1
"cnod - 60/483938341 (ms)

Frequency (MHz)

T
150

Freq — 1.645171 (Hz)

22107 ax107*

-4x107* ~2x107™* 0
1 z

AL e

2.5898e~11 (s/s)

~dot -

0.5 1
Phose Reduced )(2
/11266932746_1266932945.fits

P

Period — 607.83938041 (ms)

Obs: GO7

12

Reduced x2

Reduced 12

F—dot + 7.0094e—11 (Hz/s)

2 Pulses of Best Profile

Epoch

topo
Epoch

bary

Data Avg

Profile Av

Candidate:
Telescope:

9

B LIREAREERERE
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s (a0
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0.5 1 1.5 2 1
Phase
./t1266329602_1266329801.fits

0

Reduced x2

607.85ms_Cand
MWA128T
= 58900.59240740741
= 58900.59422750759

sample
Data Folded

Data StdDev
Profile Bins

0.6

0.4
Fraction of Observation

| Profile StdDev

Sub—band

Reduced x2

0.0004
11700000
3.38e+05
1036

100
3.954e+10
3.543e+05

Tperu

Search Information

RAjp000 = 09:17:30.0100 DEC,p000 = —66:41:20.0100

Best Fit Parameters
DOF 4 = 94.66 )(z,ed = 2.395 P(Noise) < 7.65e—13 (7.10)
Dispersion Measure (DM; pc/cm3) = 93.030
wpo (ms) = 607. 84008(31_)‘0 (ms) =
Pl (s/s) = —6.5(5.1)x10 (s/s)
" 13 || 2
Pypo (3/8%) = 0.0(7.1)x10” P wy (s/s?) =

Binary Parameters

e = N/A

orb (S) N/A
a,sin(i)/c (s) w (rad) = N/A

607.85588(31)
-6.7(5.1)x10™ "0
0.0(7.1)x10™"?

N/A

Reduced xz

07 0 S0
P—dot — 2.5794e—11 (s/s)

T
160

Frequency (MHz)

150

Reduced )(2

0.1 [ o
Period — 607.83849785 (ms)

Freq — 1.645174 (Hz)

—-4x107* —2x107* 0 2x107* 4x107*

DM (pc/cm®)

P—dot — 2.5794e—11 (s/s)
F—dot + 6.9815e—11 (Hz/s)

0.1
Period — 607.83849785 (ms)

xuemy

Obs: GO6

12—-Dec—2024 14:

33




2 Pulses of Best Profile
Candidate:
Telescope:
Epoch
Epoch

ACCEL_Cand_1
MWA128T

Doto Folded

Data Avg

Dota StdDev
Profile Bins

Profile Avg

Profile StdDev

ﬂl‘ J* IlII '1

‘Ill!"

..“nh /i A,.
g.‘. o ..»

0.6

0.4
Fraction of Observation

o
43210

Reduced )(2
./t11266329602_1266329801.fits

(I I

Sub-band

Reduced )(2

= 58900.59240740741
= 58900.59449634218

0.0004
11900000
3.374e+05
1034

50
8.03e+10
5.045e+05

Our new pulsar discoveries 03

Search Information
= 08:20:19.0000 DEC
Best Fit Parameters
DOF o = 46.98 = 4.285 P(No:se) < 5.26e-21
Dlspersron Measure (DM pc/cm® ) 60.690

po (MS) = 602.72734(88) bory (MS) = 602.73502(88)
P P (s/s) = —1.3(1.4)x10~° Phary (8/5) = —1.3(1.4)x10” o
Pypo (8/57) = 0.0(2.0)x107"2 P, " (s/5%) = 0.0(2.0)x10™"?
Binary Parameters
orb (S) N/A
a sm( )/c (s) =

RA

Yo ~61:48:00.0100

J2000 =

(9.30)

= N/A

N/A (eo(rod) = N/A

Reduced x2

u;" 6 —1‘0"
P-dot — 3.1751e-11 (s/s)

160

Frequency (MHz)
Reduced xz

150

0.1 0 -0.1
Period — 602.72581163 (ms)

Freq — 1.659129 (Hz)

-4x107* -2x10™* 0 2x10™*  4x10™*

1

P—dot — 3.1751e—11 (s/s)
F~dot + 8.74e—11 (Hz/s)

60

DM (pc/cm>)

2 Pulses of Best Profile
Candidate:
Telescope:

sample

Data Folded
Data Avg
Data StdDev
Profile Bins
Profile Avg
Profile StdDe

Wl i o
r-”rl‘ -nu.‘--ml‘v

0.6

0.4
Fraction of Observation

i . f\ 1
Bt T

L.N.JQ','M" .ln "

Jbstim
Fasr

-n" '-.* 1 e g
lxmmwr-r
0 0.5

mrrm*-«im*-\..........l..

1.5 43210

Phase Reduced X2
./11266932746_1266932945.fits

ACCEL_Cand_1 RAj2000
MWA128T

= 58907.57324074074

= 58907.57540099056

Vv =

Sub—band

Reduced xz

Search Information
= 08:19:39.0000 DEC
Best Fit Parameters
DOFyy = 94.65 X’rpg = 3.860 P(Noise) < 1.88e~33 (12.00)
D«spersmn Measure (DM; pc/cm’ ) 60.450

(opo (ms) = 602. 72691(75) (ms)
Piops (s/s) = 0.0(1.2)x107° 2 bary (s/s)
Pl oo (8/57) = 0.0(1.7)x10” P“ y (8/8%) =

Binary Parameters
P (8) = N/A e = N/A
c sin(')/c (s) = N/A w (rad) = N/A
= N/A

12000 = —61:50:00.0100

0.0004
11700000
3.311e+05
1026

100
3.874e+10
3.509e+05

602.73271(75)
0.0(1.2)x107°
0.0(1.7)x107 "2

pen

Reduced X2

07 ) S0
P-dot — 3.2297e-11 (s/s)

160

150
Frequency (MHz)
2
Reduced ¥

o1 [ o
Period — 602.72769104 (ms)

Freq — 1.659124 (Hz)
-4x107* —2x1o" 0 2x107*  4x107*

T

@il il

T

55
DM (pc/cm®)

P—dot — 3.2297e—11 (s/s)

0.1 0 -0.1
Period — 602.72769104 (ms)

F—dot + 8.8904e—11 (Hz/s)

fuqy 24—Jan—2025 06:15

Obs: GO7




Our new pulsar discoveries 04

2 Pulses of Best Profile Search Information
Candidote: ACCEL_Cand_1 R - :17:40.0000 DEC ;5000 = —44:25:00.0100
Telescope: MWA128T Fit Parameters
Epochy,,, = 58900.59240740741  DOF,, = 95.01 x?,, = 13.448 P(Noise) < 2.86e-206 (30.60)
Epochy,, = 58900.59628479652 ispersion Measure (DM; pc/cmj) 46.080
= 0.0004 Piogo (Ms) = 2580.6547(34) Py, (ms) = 2580.6892(34)

1.2(1.6)x10”
-11

T
somple

Dote Folded = 11700000 P (s 2.7(?.8}:(10' 5
Date Avg = 3.371e+05 P'yene (3/5%) = 0.0(2.2)x107"! " s?) = 0.0(2.2)x10
Dato StdDev = 1033 Binary Porameters

¥ jm 4 bk ; Profile Bins 100 P, (s) = N/A
oh "‘#’TW ﬂ’ﬂ"pf\#v'ﬁu Profile Avg = 3.943e+10 a,o;b?r‘(i)/c (s) = N/A
" Profile StdDev = 3.534e+05 Toes ™ N/A

25 rah iy b
-

Reduced ;(2

- g o oy e e ]

©
[S
o
o
|
o
-~
w

Reduced ',;2

£ RS SRR e s S BB B

[=
2
=
c
S
@
o
°
<
K
=
hed
&
(T

Reduced x2
10

2%10°% 10°¢

F—dot + 3.0988e-11 (Hz/s)

g salaaialass

1 1.5 10 5 0

Phose Reduced )(2
266329602_1266329801.fi

0 -2
Period — 2580.69737816 (m

P-dot — 2.0638e—10 (s/s)

0
~

Obs: GO6



Our new pulsar discoveries 05

2 Pulses of Best Profile Search Information
Candidate: ACCEL_Cand_1 RA o000 = 09:35:48.0000 DEC 5000 = —54:00:00.0100

Telescope: MWA128T Best Fit Pcrometers

= 58900.59240740741 DOF ¢ = 47.03 x = 4.655 P(Noxse) < 5.33e-24 (10.00)

= 58900.59550809836 stpersnon Measure (DM pc/cm ) = 59.460

0.0004 lOW (ms) = 1398. 0555(533 Poary (ms) = 1398. 0885(532
11900000 0 (s/s) = 7.0(8.7)x10~ Pog (s/s) 6.9(8.7)x10™
3.362e+05 P"mm (s/s%) = 0.0(1.2)x10~" P (s/sz) = 0.0(1.2)x10™""
1032 Binary Parometers
50 Po (8) = N/A e = N/A
7.999e+10 a,sin(i)/c (s) = N/A w (rad) = N/A
5.034e+05 Toer

sample

Data Folded
Data Avg
Data StdDev
Profile Bins
Profile Avg
Profile StdDev

Reduced x2

) Zaxi07
P—dot — 8.8955e—11 (s/s)

160

Ililll! [!illlll" f*lsiglilll “;]:” J:f

ll \lllil”[ I ] lllI

Frequency (MHz)
Reduced )(2

150

05 [ -0.5
Period — 1398.07193998 (ms)

11/ 11|‘1 i

Freq — 0.715271 (Hz)
—4x|o‘ -2x10™* o 2x107*  4x10™*

c
=]
2
2 ©
c
]
n
0
o
-
©
c
(<]
8
3]
o
2
w

0.8 1.2 1.6
Phase

Reduced x2
2

o
0 50 100

Phase Reduced x2 DM (pc/cm®)
./t1266329602_1266329801.fits

0 4
P—dot — 8.8955e—11 (s/s)

F—dot + 4.5511e—-11 (Hz/s)

Period — 1398.07193998 (ms)

Obs: GO6



Our new pulsar discoveries 06

2 Pulses of Best Profile Search Information
Candidate: ACCEL_Cand_1 RAyp00 = 08:25:07.5200 DEC

Telescope: MWA128T Best Fit Parameters

Epoch,,,, = 58900.59240740741  DOF, = 94.98 %, = 3.140 P(Noise) < 7.63e—23 (9.80)

Epoch = 58900.59486939122  Dispersion Measure (DM; pc/cm®) = 46.680

sample = 0.0004 Piopo (MS) = 1750.9277(55) Py, (ms) = 1750.9458(55)

Data Folded = 11700000 P (s/ —5.5(9.0)x10 "oary (5/5), = —5.6(9.0)x10

Data Avg = 3.409e+05 P (s/s%) = 0.0(1.3)x10™"" Poary (5/5%) = 0.0(1.3)x107""

Data StdDev 1040 Binary Parameters

Profile Bins 100 Po () = N/A e = N/A

Profile Avg 3.987e+10 a,sin(i)/c (s) = N/A w (rad) = N/A

Profile StdDev = 3.558e+05 T..=N/A

12000 = —58:00:00.0000

topo
bary

peri
"

~

Reduced x2

108 5x107 0 —5x10-7 —10°%
P—dot — 1.0544e—10 (s/s)

160

~
N
I
=
=
>
19
<
o
3
o
o
et
[

150

0.6
Reduced )(2

1 0
Period — 1750.90808414 (ms)

0.4
Fraction of Observation

Freq — 0.571132 (Hz)
4x107* —2x107* 0 2x107* 4x107*

0 -5x1077-10"

2

1

Reduced x2
1078 5x1077

] 3
P—dot — 1.0544e—10 (s/s)

F—dot + 3.4394e—11 (Hz/s)

: o
32 10 30 40 50 60 70
Phase Reduced X2 DM (pc/cms) Period — 1750.90808414 (ms)
./11266329602_1266329801.fits fuqy 3-Dec—2024 15:27

Obs: G06




Our new pulsar discoveries 07
10.48ms MSP

y . i . - = 2 Pulses of Best Profile Search Information
Condidate: ACCEL_Cond..1 RAj2000 = 05:27:50.1900 DEC 2000 = —58:14:00.0100 Candidate: ACCEL_Cand_1 RAj000 = 05:27:46.3900 DEC 5000 = —58:14:04.9200
Telescope: MWA128T Best Fit Pgrcme:ers Telescope: MWA Best Fit quometers

Epochyy, = 58799.75703703704  DOF, = 21.21 x°, = 48. 140 P(Noise) < 1.42¢-202 (30.30) Epoch,,, = 58778.75870370369  DOF,, = 41.34 x*,, = 4.468 P(Noxse) < 5.06e—20 (9.10)
EDGChmry = 58799.75867474495 Dispersion Measure (DM; pc/c'n ) = 30.720 Epochbcp 58778.76021736893 Dlspersmn Measure (DM; pc/cm ) = 30.720

Vossiia = 0.0004 Piope (Ms) = 10.47612374(38) P bory (MS) = 10.47615769(38) i = 0.0001 Piopo (Ms) = 10. 47572352(52 (ms) = 10.47682039(57)
Dota Folded = 11900000 Proge (3/3), = 2 1(6 2)x10”" m ( /s),= —3.9(6.2)x10" * Data Folded = 47600000 Plons (s/s),= —2.63(93)x10“ oy y (8/5) = =3.19(93)x10
Dota Avg = 3.166e+05 P 1000 (8/38%) = 8.4)x10™ . (s/5%) = 0.1(8.4)x10 Data Avg = 768.1 P'iono (5/8%) = 0.0(1.3)x107"® P--M (s/s?) = 0.0(1.3)x107"8
Doto StdDev = 920.9 Binary Pcrometers Y WAV Lath [ \MN  Data StdDev 827.1 P Binary Parameters %

Profile Bins 50 Pory (3) = N/A e = N/A Profile Bins = 50 Poro (3) = N/A e = N/A

Profile Avg 7.535¢+10 a,sin(i)/c (s) = N/A w (red) = N/A Profile Avg 7.312e+08 a,sin(i)/c (s) = N/A w (rad) = N/A

Profile StdDev = 4.493¢+05 Toui = N/A Profile StdDev = 8.07e+05 Toi = N/A
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Some known pulsar detections from blind search

Search Information 2 Pulses of Best Profile Search Information 2 Pulses of Best Profile Search Information
Candidate: ACCEL_Cand_2 RAjn00 = 14:55:59.9000 DEC 5000 = —68:43:39.5000 Candidate: ACCEL_Cand_2 RA 5000 = 11:41:07.0000 DEC 000 = —65:45:19.1000 Candidate: ACCEL_Cand_2 RAj000 = 12:02:28.3000 DEC p000 = —58:20:33.6000
Telescope: MWA Best Fit Porameters Telescope: MWA Best Fit Parometers Telescope: MWA Best Fit Parometers
Epochy,, = N/A DOFyy = 93.33 Y% =1 23 P(Noise) ~ 0 (337.80) ‘ ‘ Epoch,g,, = N/A DOFyy, = 86.06 X°,,q = 13.142 P(Noise) < 8.5¢-182 (28.70) Epochy,, = N/A DOF,,, = 87.84 %, = 53.827 P(Noise) ~0 (65.50)
Epochy,, = 59304.65383641365 Dispersion Measure (DM) = N/A oy = D9304.65445981452  Dispersion Measure (DM) = N/A

| o 0.0016 Poory (Ms) = 394.13521(41) “ = 0.0016 Pigpo (Ms) = N/A Poary (ms) = 452.80230(36)

l 1 Dota Folded = 2949120 e /i R (s/s) = —7.20(68)x10~° Do e 2949120 P'topo Ls/s)}: N/A Rio (s/q)2 = 3, 7(5'9)“'“',,';
't | Dote Avg = 3.4e+05 " opo (8/° /) Pary (5/5%) = 0.0(9.3)x107"3 Dote Avg 3.381e405 P'iopo (3/5%) = N/A Ploory (8/5%) = 0.0(8.1)x10

Dato StdDev 1052 Binary Parometers Dotc StdDev = 523.2 Dato StdDev 521.5 Binary Parometers

\ |
Profile Bins 100 Py (5) = N/A e=N/A {MMW 'VWUNN#,\M ;MI Profile Bins 100 Porw (8) = N/A e =N/A Profile Bins 100 Pos () = N/A e = N/A
) s
'

59304.65345392039  Dispersion Measure (OM) = N/A “
= 0.0004 Propo (MS) = N/A ; = 263.376904(25)
= 11919360 P (3/5), = N/A g 1.22(40)x10"

Date Avg = 3.379e+05 [ a0k (s/s%) = N/A Py (s/s%) = 0.0(5.5)x10™"*

(s /
Profile Avg 4.027e+10 o,sin(i)/c (s) = N/A © (rad) = N/A Profile Avg 1.003e+10 avsin(i)/c (s) = N/A @ (rad) = N/A Profile Avg 9.972e+09 o,sin(i)/c (s) = N/A © (rad) = N/A
Profile StdDe: 3.632e+05 Toen = N/A Profile StdDev = 8.986e+04 T N/A Profile StdDe 8.956+04 T N
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Some of the known pulsar detections
greatly improve the DM precision.
PSR J1107-5947 for example

DM =158 - DM =92

11:87:58.7 -59:47:84




Summary & Future works

Up till now, we discovered 9 new pulsars (include 1 MSP) from MWA SMART
survey data, more than half of the total 17 new pulsars discovered by the MWA

A strong showcase of pulsar search in low-frequency array data
- intercontinental voltage data transfer
- efficient post hoc processing using remote computing facilities

In the future, we will keep on processing MWA SMART data
- apply single pulse search & FFA search

- more new pulsar discoveries

- reference data set for SKA-Low pulsar survey



