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The Magnificent Seven - a ROSAT legacy

ROSAT discovered seven X-ray dim
isolated neutron stars (XDINSs)

Characteristics:

- Predominantly thermal emission

- Radio-quiet

- Nearby (within 1 kpc of sun)

- Larger magnetic field strengths, spin
periods and thermal luminosities than
"ordinary” RPPs

J. Kurpas, AIP
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The Magnificent Seven - a ROSAT legacy

ROSAT discovered seven X-ray dim
isolated neutron stars (XDINSs)

Characteristics:

Predominantly thermal emission
Radio-quiet

- Nearby (within 1 kpc of sun)

Larger magnetic field strengths, spin
periods and thermal luminosities than
"ordinary” RPPs
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XDINS population properties
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XDINS population properties
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The population must be increased!
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The search for new XDINSs

More sources hiding in ROSAT?
- Significant source confusion!
- SWIFT+ROSAT (Rutledge+08): Calvera

Did another X-ray mission serendipitously

observe an XDINS?

- Deep observations, limited sky coverage

- 5 candidates identified! (Pires+-09,
Rigoselli+-22, Pires+22)

2 3 4 5 6 7
Pires, et al., 2022, A&A, 666, A148.
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The search for new XDINSs

More sources hiding in ROSAT?
- Significant source confusion!
- SWIFT+ROSAT (Rutledge+08): Calvera

Did another X-ray mission serendipitously

observe an XDINS?

- Deep observations, limited sky coverage

- 5 candidates identified! (Pires+-09,
Rigoselli+-22, Pires+22)

2 3 4 5 6 7
Pires, et al., 2022, A&A, 666, A148.
X-ray survey with "good” positional accuracy needed!
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SRG/eROSITA 0.3-2.3 keV - RGB

20— 25 XDINS above
Larger _lyx}‘ i
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Selecting the needle in the haystack
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The candidate sample and follow-up

33 candidates survive the selection

- 13 soft (kT < 150 eV)

- 20 harder (kT 2200 eV, I ~ 1 —4) ® XDINSs :
- 1 -3 new XDINSs may be expected e I

e  Hard candidates

Follow-up needed to confirm INS nature!

- XMM-Newton, NICER, Chandra:
spectrum, position, pulsations

- LBT, SALT and VLT: £ /fopt

- FAST: pulsations —

False-deselesc?:ion rate [%]
Some candidates already observed
- eRASSU J065715.3+260428
- eRASSU J131716.9-402647

J. Kurpas, AIP First Results from the SRG/eROSITA All-Sky Survey



The candidate eRASSU J065715.3+260428
Targeted with XMM-Newton (67 ks), NICER (220 ks), VLT (1 h), FAST (5 h)
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Rate [cts s71]
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The candidate eRASSU J065715. 3+260428
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The candidate eRASSU J065715. 3+260428

10710
0.14*{\ %_%\ %, - RPP =
~ ST / * 3 Musketeers T
0.13 {\\ ,’I %\\\ i 107114 e M7 _,::""7-:.,‘
e H o H
: AN / N /’ + High-B pulsar //’/ . + 2
T 0111 %;% %%+ ] 10725 @ 0657 =y : ol
o +- XMm %% %f o o
. ol
8010 e e a L
O LML L L L L L L L L AL < 10-13 4.
2 0804 H, 2
S \i / \i / )
0.75 ,i \ ,’i & 1074 o
| J Y J e
KA / NP / VO
o701 Y *‘H'i\ %,/f ¥ *‘H'}}\ %/Y 1051
-4- NICER w4 1% ¢
L TSy T OO . A
00 02 04 06 08 10 12 14 16 18 20 e - o o
ase Spin period [s]
Modulation seen at X-rays Lx/E. < 0.01

P~ 261 ms, P=673 x107ss™ Undetected in FAST /Fermi LAT!

Radio/gamma-ray-quiet rotation-powered pulsar!
Kurpas, et al., in prep.
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The candidate eRASSU J131716.9-402647

Targeted with XMM-Newton
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A NICER timing study of eRASSU J131716.9-402647
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A NICER tlmlng study of eRASSU J131716.9-402647
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Highly magnetized INS, very similar to XDINSs
Kurpas, et al., 2024, A&A, 683, A164.
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The XMM-Newton /VLT large programme
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Hf g L . t

Flfop

100 P
AGN
10713 . Mdwarfs
. v
10 ®  XDINS
. Candidat

103 Aty K
-1.00 -0.75 -0.50 —0.25 0.00 025 050 0.75 1.00
HR1

7 sources observed in AO22
- 6 new thermally emitting
INSs!

Soft thermal spectra:
- kT ~50—80eV
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The XMM-Newton /VLT large programme
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7 sources observed in AO22
- 6 new thermally emitting
INSs!

Soft thermal spectra:
- kT ~50—80eV

SRG/eROSITA is increasing the (XD)INS population!
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Summary

New XDINSs are ought to be hiding in the SRG/eROSITA All-Sky Survey

|dentified 33 candidate objects (Kurpas, et al., 2024, A&A, 687, A251.)
- 13 soft candidates
- 20 harder sources

Follow-up campaign ongoing

- A very XDINS like source (J1317; Kurpas, et al., 2024, A&A, 683, A164)
- A new radio/gamma-ray-quiet RPP (J0657; Kurpas, et al., in prep.)

- At least 4 additional INSs discovered (Kurpas, et al., in prep.)
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Summary

New XDINSs are ought to be hiding in the SRG/eROSITA All-Sky Survey

|dentified 33 candidate objects (Kurpas, et al., 2024, A&A, 687, A251.)
- 13 soft candidates
- 20 harder sources

Follow-up campaign ongoing

- A very XDINS like source (J1317; Kurpas, et al., 2024, A&A, 683, A164)
- A new radio/gamma-ray-quiet RPP (J0657; Kurpas, et al., in prep.)

- At least 4 additional INSs discovered (Kurpas, et al., in prep.)

To be continued ...
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