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The known X-ray dim isolated neutron star population

7 XDINSs known (Magnificent Seven)
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The search for new XDINSs

XDINSs are best observed at soft X-rays

Searches ongoing since initial discovery

- ROSAT (Rutledge+2008; Demasi+2024)

- XMM (Pires+2008,2022; Rigoselli+2022)

— Source confusion/limited sky coverage
affects search

Population synthesis models:
~ 25 XDINSs in eROSITA
(log(Fx) > —13, 0.2 — 2 keV; Pires+17)

0 1 2 3 4 5 6 7
Pires, et al., 2022, A&A, 666, A148.
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Candidate selection

Goal: Search the SRG/eROSITA All-Sky Survey for XDINSs to compose a
flux-limited sample (fx > 1073 erg s cm~2, 0.2 — 2 keV
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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, ~1—4) *  Soft candidates
— 1 — 3 new XDINSs may be expected P e

Paper in press (Kurpas+24, arXiv:2405.12846)

Follow-up needed to confirm INS nature! —

— XMM-Newton, NICER, Chandra: I
speCtrum’ pOSition’ pUIsationS F;Ilere;;g:sgtlez%,o;OBat{eir[:/‘;)]ress, arXiv:2405.12846

— LBT, SALT and VLT: £ /fpt

— FAST: pulsations
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The candidate eRASSU J065715.34-260428

Recently targeted with XMM-Newton (67 ks), Jee0a3a"
NICER (220 ks), VLT (1 h), and FAST (5 h)

Optical:
— MR jim = 27.3 mag, fx/fopt 2 5200

X-ray:

— Preliminary timing solution: P =~ 261 ms,
P~10""sst

— Thermal spectrum (~ 90 eV, ~ 220 eV) +
absorption feature (~ 300 eV)

Declination

FAST: No pulsation down to 1.4 pJy (100)

T T T T
6"57M15.6° 15.4° 15.2° 15.0°
Right Ascension
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The candidate eRASSU J065715.34-260428

Recently targeted with XMM-Newton (67 ks),
NICER (220 ks), VLT (1 h), and FAST (5 h)

Optical:
— MR jim = 27.3 mag, fx/fopt 2 5200

X-ray:

— Preliminary timing solution: P ~ 261 ms,
P~10"%sst

— Thermal spectrum (~ 90 eV, ~ 220 eV) +
absorption feature (~ 300 eV)

FAST: No pulsation down to 1.4 uJy (100)

J. Kurpas, AIP
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The candidate eRASSU J065715.34-260428

Recently targeted with XMM-Newton (67 ks),
NICER (220 ks), VLT (1 h), and FAST (5 h)

Optical:
— MR jim = 27.3 mag, fx/fopt 2 5200

X-ray:

— Preliminary timing solution: P ~ 261 ms,
P~10"%sst

— Thermal spectrum (~ 90 eV, ~ 220 eV) +
absorption feature (~ 300 eV)

FAST: No pulsation down to 1.4 uJy (100)

Spin-down [s-s71]
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A radio-quiet intermediately-aged RPP?
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The candidate eRASSU J131716.9-402647

Recently targeted with XMM-Newton (37 ks),

NICER (49 ks), and VLT (1.7 h) 40°2644"
Optical:
— MR jim = 27.5 mag, log(fx/fopt) 2 4 : 46"
X-ray: _ %
— Timing: P~ 12.76s, P<8x 10711 ss1 ° a8
— Thermal spectrum (~ 95 eV) +

2 absorption features (~ 260 eV, ~ 590 eV) 50"

Relatively strong X-ray luminosity
13"17m17.45  17.28 17.0° 16.8%

Right Ascension
Kurpas, et al., 2024, A&A, 683, A164.
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The candidate eRASSU J131716.9-402647

Recently targeted with XMM-Newton (37 ks),
NICER (49 ks), and VLT (1.7 h)

Optical:
— MR jim = 27.5 mag, log(fx/fopt) 2 4

X-ray:
— Timing: P~ 12.76s, P <8x 10 1 ss!
— Thermal spectrum (~ 95 eV) +

2 absorption features (~ 260 eV, ~ 590 eV)

Relatively strong X-ray luminosity
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The candidate eRASSU J131716.9-402647

Recently targeted with XMM-Newton (37 ks),
NICER (49 ks), and VLT (1.7 h)

Optical:
— MR jim = 27.5 mag, log(fx/fopt) 2 4

X-ray:
— Timing: P~ 12.76s, P <8x 10 1 ss!
— Thermal spectrum (~ 95 eV) +

2 absorption features (~ 260 eV, ~ 590 eV)

Relatively strong X-ray luminosity

J. Kurpas, AIP
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The candidate eRASSU J131716.9-402647

Recently targeted with XMM-Newton (37 ks),

NICER (49 ks), and VLT (1.7 h) 10+ : .
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Kurpas, et al., 2024, A&A, 683, A164.

Highly magnetised INS, conforms well with XDINSs!
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The whole XMM-Newton /VLT large programme

J0657 J0723 J0819
N 5] L El <)E_T|
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7 sources observed in AO22
— 6 new thermally emitting
INSs!

Soft thermal spectra:
— kT ~ 50— 80 eV



The whole XMM-Newton /VLT large programme
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7 sources observed in AO22
— 6 new thermally emitting
INSs!

Soft thermal spectra:
— kT ~ 50— 80 eV

SRG/eROSITA is actively increasing the 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, in press, arXiv:2405.12846)
— 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-quiet RPP (J0657; Kurpas, et al., in prep.)

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

To be continued ...
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