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MeerKAT radio telescope

64 antennas with a diameter of 13.5 m

Maximum baseline of 8 km

Available frequency bands:

i

4

Located in South Africa

INAF

ISTITUTO NAZIONALE
DI ASTROFISICA
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Capable of forming up to 800 tied
array beams in pulsar mode

Allows for large sky coverage
with maximum sensitivity

Allows arc second |OCCI|ISCI1'I0n in
CCIS.e Of de'l'eCfI:Q,w;'.. |

Chen et al. 2021
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Transients and Pulsars [
with MeerKAT
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Transients and Pulsars S
with MeerKAI
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with MeerKAT

MM  Pulsar Discoveries: Fermi Sources

36 new discoveries in total (30 MSPs and 6 slow pulsars) -

2 of ’rhese dlsco;{;erles hcwe phqse connec’red
More them half ’rhem qre |n blndrles W|’rh non '

degenerd’re compqnlons

Op’ncc:l de’rec’rlon of ’rhe compcmlon ccm glve an

' es’nmc:’re of the pulsar mass.

In cne case ’rhe es’rlmd’red mass is arcund 2 Msun ',

Clark et al..2023 .

Thongmeearkom et al. in prep. |

~Dodge et al. in prep |
Burgay et al. in prep
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~ Pulsar Discoveries:

NGC1851

Terzan 5
7 Tucanae

- NGC 362
NGC 6624
'NGC6441

89 total discoveries in 15 different

\
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'

Cs (out of a total of 305)
f discow ~ #of discoveries
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with MeerKAT

T ~ Pulsar Discoveries: Globular Clusters \

NGC 362E  ‘NGC6522F NGC SadiE J1823 3022

=104ms B B e P 28T me. PEBSs .
e L R R B | < Abbate et al. 2022,2023

. . Ridolfi et al. in prep

s Venka’rrc:mcm Krishnan et al. in prep
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B  Pulsar Discoveries: Globular Clusters

with MeerKAT

w "

M62 H
Medlcm compcmlon

NGC 6440H
Mechcm compcmlon

mass: 7 MJ

~Vleeschower et al. 2022 |
~ Vleeschower et al. submitted
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M  Pulsar Discoveries: Globular Clusters.

with MeerKAT
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leely double neu’rron s’rqr

sys’rem in Terzcm 5 Ridolfi et al. 2021

| Pq’.qunth et al. in prep
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with MeerKAT

B  Pulsar ,Discoveries:Glo fusl Clusters X

‘ w S enil s From pulsc:r ’rlmlng ’rhe blnc:ry
NGC 1851E g ‘ PO' rqme’re rs fe” us ’thIT

DM = 51.93 pc cm™ Mlmmum ccmpcmlon mqss

Eccen’rrlcn
(from mqss func’rmn) Y'

P.A. (deg)

> 2
(T)C
:3
o >
0O ©
X =
= 0O

| -
- s

0 0.25 05 0.75
Pulse Phase

Ridolfi of al. 2022
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with MeerKAT

B  Pulsar ,Discoveries:Glo fusl Clusters X

‘ w S enil s From pulsc:r ’rlmlng ’rhe blnc:ry
NGC 1851E e ' pd rqme’re rs feII us ’rhq’r

DM = 51.93 pc cm™ Mlmmum ccmpcmlon mqss

oy o EccenTrICI’r o
(frOm mCISS fUﬂC‘“GI’]) j!z-j; o y ‘

P.A. (deg)

TOTCI| mass of ’rhe sys’rem (from o
re|CI1'IVIS1'IC c:clvomce of perlds’rrona. :

39/V\Sun

Flux Density
(arbitrary units)

0 025 05 0.75 Es’rlmq’red compcmlon mc:ss
Pulse Phase L e O O >2 MSUn

Ridolfi et al. 2022
R ‘Barr et al. submitted
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3

NGC 1851E

P = 5.5959 ms
DM = 51.93 pc cm™

GW200210

GW170817(M)
GW190814

P.A. (deg)
2.2 24 2.6 2.8
J0514—4002E(C)
2.2 2.4 2.6 2.8

— — = — = e — — —

GW190917

2

1.8

2
J0740+6620 }—Q—I
J0348+0432 M

Flux Density
(arbitrary units)
3

40 50 00 /70
025 0.5 0.75 SRR : C :
Pulse Phase e Orbital inclination angle, i (deg) e
T | AN | B Ridolfi et al. 2022
~Barr et al. submitted
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MU  Pulsar Timing: Globular Clusters

with MeerKAT

& ,S'edrch‘ for hon_-'luminOUsmds's: in NGC752 o

 Search for in ternal ma 9 netic fle I d in ff: i -
De’rermmd’rlon of ’rhe mc:ss of NGC 64408

Consecu’rlve ecllpses of 47Tuc O
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RA offset from center (arcsec)

_ .'Abbd’re et al. 2023, in prep
—._ Corongiu et al. submitted
Venkcl’rrqmom Krishnan et al. in prep
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Pulsar Timing: Relativistic Binaries

Non relativistic pre-fit residual {us)

Shc:plro delc:y :‘s@“ﬁo’rure of
| J1614 2230 S

‘Mass of the pulsar:
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ey
<

Relativistic post-fit residual (us)

0.4 0.6
Orbital phase

Sﬁhdrho'hqm‘qui et al. 2023
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Shdplro delc:y de’rec’rlon cmd
. mc:sses of 11 pulsars

Shdplro del‘csl)l'ﬁ‘5|g:hc':|"r;n‘:e:'c‘>f' ‘ POTe“nTIGﬂ de’rec’rlon of a pulsar '
6142230  withmass > 2 MSun‘ ‘

i MGSS Of ’r.h'e P'U'th Tes’rs of graw’ry with ’rhe Double
- 1.94 i'0°03M39n el PuIsc:r cmd s’rudy of ecllpses

| ‘Huetal.2022. = . Jangetal 2023 -
- Shamohammadi et al. 2023 - Grunthal et al. submitted . -
N Geyer et al. in'2023 - - Gautam et al. submitted
~Corongiu et al. 2023 ~+ Lower et al. submitted
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perspectives

Pushing the mass limit of neutron stars above 2 Ms;n

Finishing ongoing surveys: lots more of discoveries

awaiting

O

i
A

¢

INAF

ISTITUTO NAZIONALE
DI ASTROFISICA
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Future perspectives
Pushing the mass limit of neutron stars above 2 Ms;n A little further down the road:
Finishing ongoing surveys: lots more of discoveries MeerKAT+ upgrade: 80 antennas

awaiting % New observing bdnd -
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Future perspectives
PUShing the MAsSS Iimi'l' Of neUTrOn STCIFS dbOve 2 MSun A Iiﬂ-le fUr-l-her down -I-he roqd:

MeerKAT+ upgrade: 80 antennas

Finishing ongoing surveys: lots more of discoveries
awaiting w

=

~ New observin
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with MeerKAT

B  Pulsar Discoveries: Nearby Galaxies

14 new discoveries in fofal (32 previously knowr)

| n ’rh e S m a II
7 in fh e L o rg e M C] g e | I u n P
Cloud o
mcludmg 3 gll’rchlng pulsq rs

O’rher gc:lc:x1es observed s’rlll W|’rhou’r dlscoverles Sex’rcm’r A cmd B ;—f:c:gl’r’rc:rlus
Dwarf Sphermddl galc:xy cmd NGC 253

. NASA/BSA/ HST

 Carli et al. ,i:h_i'prep'. ,
Prayag et al. in prep
- Hurter et al. in prep
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8o Pulsc:r Dlscoverles Supernova remncm’rs dnd
”“Wi”“m“"inew Bl Pulsar Wlnd Nebulc:e '

(\ G ) \
TRAPUI

2 new dlscoverles bu’r only one ossocm’red W|’rh Ie PWN

S ak -
58:0 [apest

» SR ety od,

LRI ol

E
B : 55 = * 4
Dlscovery a hew rc:dlo nebula found ’ro o :
be qssocm’red with @ prewously known oo mum 5 ‘
' (buf n01' |ocq||sed) pulsqr Rt e e Ll P 7 OSAA

Motta et al. 2023
Turner et al. in prep
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Population studies  Study of 107 scimfillation arcs
: . modulation

23.6min

J1404+1159 J1614+0737 & & J1614+0737
1.4GHz 1.0GHz : 1.4GHz
20.7min

&
[
o

X
)
©
-
©
ot
+J
9
)
Q
)]

probability density

Gc:lc:c’rlc :
mc:gne’rlc fleld .

J1740+1311 J2048-1616 J2048-1616
1.4GHz 1.0GHz 1.4GHz
33.7min

‘Song et al. 2023
Main et al. 2023 -
Posselt et al. 2023
. Keith et al. in prep
~ . Oswald et al. in prep.

log E (erg s 1
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Pulsqr Tlmlng Pulsqr T|m|ng Array = . V\

Flrs’r MPTA dc:’rc: release W|’rh 2 5 yec:lrs of dc:’rc:

78 pulsc:rs observed ln -alnol WI’rh c: cadence of 2 weeks

On course ’ro becomlng ’rhe mos’r sensﬂwe PT |n ’rhe Sou’rhern sky

4h 2h <0h 22h 20h

Declination

RIght Ascension EE - Miles et al. 2023



