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XDINS - X-ray Dim Isolated Neutron Stars
The Magnificent Seven 

(M7)

• RX 1856.5-3754, 

• RBS1223, 

• RBS1774, 

• RXJ1605.3+3249, 

• RXJ0420.0-5022, 

• RXJ0720.4-3125, 

• RXJ0806.4-4123

• 2XMM J140608.7-594306

• RX J1412.9-7922 (Calvera)

Object
𝑃
[𝑠]

𝑑𝑃/𝑑𝑡
[10−13𝑠𝑠−1]

𝐵𝑑𝑖𝑝
[1013G ]

Ref

RX J0420.0-5022 3.45 0.28(3) 1.0 1

RX J0720.4-3125 8.39 0.698(2) 2.4 2

RX J0806.4-4123 11.37 0.55(30) 2.5 3

1RXS J1308.8+2127 10.31 1.120(3) 3.4 4

RX J1605.3+3249 3.39

RX J1856.5-3754 7.06 0.297(7) 1.5 5

1RXS J2143.0+0654 9.43 0.4(2) 2.0 6
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THE ISOLATED NEUTRON STAR CANDIDATE 2XMM J104608. 7-594306

• A new INS candidate;

• Detected by XMM-Newton 

• Located in the Carina Nebula;

• 𝑘𝑇∞~ 133.1 ± 1.9 𝑒𝑉;

• 𝑁𝐻~3.2 × 1021𝑐𝑚−2;

• P=18.6msec ( M7 – P ~ 3.39-11.37s)

• 𝐵𝑑𝑖𝑝 = 3 − 8 ∗ 1011𝐺

(M7- B~1013 − 1014𝐺)

Pires, A.M., Motch, C., Turolla, R., et al. 2015, A&A, 583, A117 . 
M7-like? Yes! But P≈19 msec



DATA ANALYSIS
 SAS-Science Analysis Software
 XSPEC (An X-ray Spectral Fitting Package)



CURVATURE RADIATION

𝛾𝑝~1

𝛾𝑡~10
4−5

𝛾𝑏~10
6

One-dimensional distribution function of 𝑒−𝑒+ plasma

𝒓𝑩 = Τ𝝐 𝝎𝑩𝒎𝒆𝒄
𝝐 - electron's energy;
𝝎𝑩 - cyclotron frequency
𝒎𝒆 - electron's mass
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𝑷𝝎 𝝎,𝜸 - spectral radiation power;
𝑲𝟓

𝟑

𝒛 - McDonald function; 

𝝎𝒄 characteristic radiation frequency

(2)

𝑭𝜺 ∝ 𝐞𝐱𝐩 −
𝜺

𝜺𝟎

𝜶
, 𝜶 - positive number;

𝜺𝟎 shows the cutoff energy (3)



Spectral analysis 

Results of spectral fits to XMM-Newton observationsTable 2: 



Conclusions

• Blackbody component absorbed by cold interstellar
matter gives 𝜒2 = 1.11;

• The spectrum must undergo super exponential cutoff
for higher energies;

• The fit with curvature model gave the better results, 
particularly reduced 𝜒2 = 1.07, than BB model.  

• The value of curvature radius of the local field lines,
that proves that the assumption for emission generation
region is correct.
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