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Fermi Gamma-ray Space Telescope
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Gamma-ray Burst Monitor (GBM)

Fermi Image credit: NASA/Sonoma State University/Aurore Simonnet, LAT data courtesy of the Fermi-LAT collaboration
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“Treasure Trove”
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> 120 new MSPs found in Fermi sources by the Pulsar Search Consortium
(See Ray et al. 2012, arXiv:1205.3089) + FAST + TRAPUM




Gamma-ray MSPs and Dark Matter

Image credit: NASA/T. Linden, U. Chicago



Gamma-ray MSPs and Dark Matter
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Gamma-ray MSPs and Dark Matter
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“Treasure Trove”
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Mass (M)

0.0

Spider Pulsar Masses and the EoS

Are spider pulsars heavier than other types of neutron star?

Ozel & Freire, 2016, ANA&A, 54, 401
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Transients and Pulsars with MeerKAT
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https://www.trapum.org/discoveries/

Number of antennas 64
Dish diameter 13.5m
Minimum baseline 29 m
Maximum baseline 8 km

544 — 1088 MHz (U-band)
Frequency bands 856 —1712 MHz (L-band)
1.75 — 3.5 GHz (S-band)

\

 Instantaneous bandwidth 856 MHz
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TRAPUM Pulsar Searches
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Chen et al. 2021, JAI, 10, 2150013
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TRAPUM+Fermi Pulsar Searches

“Shallow” survey: “Targeted” survey:
repeated 10min observations of ~180 | S 1-hour observations of 10
unidentified sources at L-band and UHF s high-confidence candidate binaries

9 new MSPs from L-band searches
21 new MSPs from UHF searches




15

Orbital period (d)

TRAPUM+Fermi discoveries
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Phosrisom, A. et al., in prep
PSR J1036—4353
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Multi-wavelength Follow-up
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Redback Optical Modelling

Phosrisom, A. et al., in prep Radius variations, a “failed” tMSP?
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Time (MJD)

Gamma-ray Pulsar Timing
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Retrospective gamma-ray timing solutions enable searches
for continuous gravitational waves in public LIGO data
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Power spectral density (s2d)
=
o
IS

60000 -

59000 1

—~ 58000

(MJD

Ime

T

56000 1

55000

Redback Orbital Period Variations

Thongmeearkom, T. et al., 2024, MNRAS, 530, 4676

PSR J0838—2827

57000 A

ATysc (S)

I [
! h=63%s | 108 1
! £>200 |
' v>0.7 i
: 10° -
!
! !
: | 104 i
| |
i : 102 -
| d
i “ 100 J
...J, —— , ..IMMMMMMMWM
10~4 103 102
Frequency (1/d)
30 60000+
25
59000 -
20
58000 -
Q
153
57000 -
-10
56000 -
-5
55000 -
—0

PSR J0955—-3947

h>60s ;
{>2200 :

v=1.41%34¢

ATysc (S)

|
|
|
|
|
:
: 104 J
i
: 1021
i
i 100 -
o 100 10 '
Frequency (1/d)
30 60000
2> 59000 A1
/I& 20
58000
Q
158
57000
-10
56000 A
-5
/
55000 1
. . . —0
-50 0 50 100 150

PSR J2333—5526

108 ]

106 ]

I
h=16%:%s j
£=450*380d |

V>2.2 |

OF--mmmmmmeeeeeo B

T
Frequency (1/d)

el

—40

1072

30

-10

Burgay, M. et al., A&A, submitted

PSR J1803-6707

1010 i

108

106 i

104 i

102 i

Power spectral density (s2d)

100 i

e
Frequency (1/d)

60000

59000 A

58000 .
57000
56000 {

550001

log L




21

The Gamma-ray Pulsar Timing Array

The Fermi-LAT collaboration, 2022, Science, 376, 521
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Summary

Fermi-LAT gamma-ray data provides a treasure map for new MSPs

34 new MSPs from TRAPUM searches of Fermi-LAT sources
— Many new spiders, mass estimates for 6 new redbacks
C.J.C. etal 2023, MNRAS, 519, 5590

Dodge, O. et al., 2024, MNRAS. 528, 4337
Thongmeearkom, I.. et al. 2024, MNRAS, 530, 46/6

Radio + gamma-ray MSP discoveries enable lots of NS science:
— Targeted CW searches, even in old LIGO data, for new MSPs
— Equation-of-state constraints from new pulsar mass measurements
— Pulsar timing array projects to constrain the nano-Hertz GWB

Thank you for listening!
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