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Overview

HTRU: North and South

HTRU-North: discoveries and mass measurements
PSR J1946+3417
PSR J2045+3633
PSR J2053+4650

Prospects
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 The all-sky hunt for pulsar:

‘the Effelsberg and Parkes radio tele
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HTRU - The Deepest All-Sky Pulsar

Survey Ever: Motivation
New pulsars are always welcome!

& Magnetars
Fast radio bursts (FRBs)

L S -
North:
South:



The HTRU sky

High-lat: bright pulsars and both Galactic and
extragalactic transients

HTRU-N high-lat e Mid-lat: bright millisecond pulsars

HTRU-N med-lat
HTRU-N low-lat
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HTRU: Setups

& Start date

Telescope
Sky coverage

Integration time

Receiver

Backend

Bandwidth
No. of channels
Freq. resolution
Time resolution

No. of sky pointings

Data size

Credit: Cherry Ng, MPIfR,CSIRO

Summer 2010
Effelsberg-100 m
6>-20°

Low-lat: 1500 s
Mid-lat: 180 s
High-lat: 90 s

7-beam 1.4-GHz receiver

Pulsar Fast Fourier Transform
Spectrometer (PFFTS)

240 MHz
512
0.58 MHz
54 ps
~180 000

~2.5 petabytes

~ I e 2 _ Northern survey Southern Survey

Early 2008
Parkes-64 m
6< +10°

Low-lat: 4300 s
Mid-lat: 540 s
High-lat: 270 s

13-beam 1.35-GHz receiver

Berkeley-Parkes-Swinburne
Recorder (BPSR)

340 MHz
1024
0.39 MHz
64 ps
~43 000

~1 petabyte

High time and frequency resolution! I




Searching

Single-pulse search Periodicity search Acceleration search

(most exotic
systems)

(pulsars, transients, (normal pulsars,
FRBs) MSPs)

CPU
-

GPU_
u n Mulﬁirooessor3
SIGPROC

(sigproc.sourceforge.net ) H EI M DALL (BarSde” et al. 2012)

PRESTO
(http://www.cv.nrao.edu/~sransom/presto/) PEASOUP (E.Barr)

Tools

Credit:NVIDIA


http://www.cv.nrao.edu/~sransom/presto/
http://www.cv.nrao.edu/~sransom/presto/

Status, discoveries

HTRU-North

Mid-lat: 38% observed, 37% processed*

Low-lat (3-min pointings): 68% observed, 65% processed*
19 new pulsars

HTRU-South

Mid-lat: 100% completed

Low-lat : 100% observed, 60% processed
High-lat: 100% observed, 42% processed
~190 new pulsars, 9 FRBs

*in the FAST PIPELINE (downsampled version of the data, without acceleration search)



A few HTRU highlights ...

10 -40 =20 0 20 40

ggt FRB 090625
1494 MHz 0.4
0.2
0.0
0.6

0.4 FRB 121002
0.2
. 0.0
r:E 0.8
= ;0,6

- S04 FRB 130626
4 X 0.2
. g =00
\ S 2.0

- > L3 FRB 130628
1.0
0.5

0.0 ;
“M) ” FRB 130729
Diamond planet \«w/\\mﬁm
0.0}
pulsar |
] 0 200 400 600 800 1000 1200 1400 B T 700
(Ba| IeS et a.l 0 20 11) Time (ms) Time from peak (ms)

ipat]l ofmar]l olmearll oviewmll olna T | T P [l
, w‘\w}mnﬁ'w“‘%@w b«mJLWy - | /| U‘

{
{
<

h
|
I

L)

Normalised Flux Density

"‘M“'\ﬂw\n

) »x'u’m |i'('c.i' |l dmall o |w,;t::m

‘ \' I J N N
M st e w\w»w «h""f’% L I't s 1t
o oA Pv “fm{ i sr,"nfmfm\vlv\ Nl TEPRVSTPRS | WY IS | / WN-,.]W'*N ML‘Jm-wM

Ji512 49 11612 55 1616 50 11622 4845 olisz7 49 11627 51
01927, 438 08469, 312 4913, 194 0.7351, 292 591 174397, 20

Jw\qﬁmm "'*JMM LTS T

K ]l N. | M il ;K‘I o) U“M billal.,
Pulse Longitude (deg) 0o /l‘ )W"[-‘va‘ NJM‘MW N‘VW““‘V’W‘ B st i m “‘tﬁ‘\“ ﬂ 'M{»"‘jm“ )JT',(T‘, qw Lkw ”%: 8 4 JVL »m.qa).m = A-“VWM‘W
T )A,u“ Tase o ] “‘)‘ e | , ' J ) h(' |' [ ‘*Wmm | “",
. ol [ el | oot Wnenctitbnd bl Searumn el b ] B PRV e o [\LM
Radio-loud magnetar ; %MW mu‘ ”MW“ wf o]l o]l el o]l w y ol

f

LT h»;' \QWJ"M J..mw MFMWM AM‘MJ If}-"”“mw

J1622-4950
(Levin et al 2010, 2011)

»-Jmm e Sope ™) il Ry o




J‘ @’ \ll i \‘?’é
‘HTRU-North: mest.promi
discoveries

7

-
PR .
e b
.Q‘
. —
[
[

T3

sing



PSR J1946+3417: a massive eccentric MSP with
a low-mass helium white dwarf companion

;' MWWMWMW W

Orbital period ~27 days

1.

2.

3.

4.

5.

Formation mechanism

Hierarchical triple system?

(Barr et al. 2013)
Rotationally-delayed accretion

induced collapse (RD-AIC)?

( Freire & Tauris 2014)
Eccentricity growth through interaction
with a circumbinary disk?

(Antoniadis 2014)

A strange star scenario?
(Jiang et al. 2015)
Something else...
(Barr, Freire, Berezina 2016, in prep.)

Barr, Freire, Berezina (2016, in prep.)



J1946+3417: Mass measurement

3 years of Effelsberg timing + Arecibo campaign
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Companion Mass (Mg)
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h; (r,s) — “Orthometric “amplitude of the Shapiro delay (Freire &Wex, 2010)

Mi: 1,88403915 +- 0,0277536
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Two new bright
recycled pulsars!!!

PSR J2045+3633 PSR J2053+4650

|

Spin period: 31.68 ms Spin perioa: 12.58 ms

Berezina et al. (2016, in prep)



PSR

12045+3633

Spin period: 31.68 ms
Orbital period: 32.3 days
Orbital eccentricity: 0.017

Min. companion mass : 0.86 solar

Nature of the companion?

R S, W

Effelsberg, Jodrell Bank, Nangay, Arecibo Pulsar mass: 1.67 (.,./_ 0.35) solar
Shapiro delay, Omega dot? Companion mass: 0.97 (+/- 0.11) solar




PSR J2053+4650




PSR J2053+4650: Mass measurement
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Pulsar mass: 1.52 (+/- 0.25) solar
Effelsberg, Jodrell Bank, Nancay Companion mass: 0.89 (+/- 0.08) solar



Summary: Prospects for PSR
J2045+3633 and PSR J2053+4650

Future precise mass measurements
Jdldentification of the companions
JEvolutionary scenarios

JRelease to IPTA, NanoGRAV
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