
1

 (Ultraluminous) X-ray Pulsar

1. 
. , 

. 

. 
. , , 

 “ ” , 
.

 1: .

 2: 
: 

 “ ”. 
, ,  ( ).

 7  eROSITA.  “ ”
 CCD . 

,  ( . 0.2’’-60”) . [ :
MPE, SAO.]



2

. 
 (output)  " ", 

 “ ”  pixel . , 
, , 

. 
,  ( ) 

.

 3: X-ray Mosaic ( ) . 
 ( ),  ( , , 

), , . 
 ( ;).  “ ” 

  [ : G. Vasilopoulos]



3

 4:  (supernova remnants - SNR) 
 Chandra. 

SNR  Tycho, SN 1006, SNR G299.2 2.9  1E 0102 72.3. -, -, 
, . 

 Tycho's SNR  SN 1006. , 
. [ :  Chandra https://www.chandra.si.edu/.]
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 6:  (quasi-
periodic)  ( !). 
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2. X-ray Pulsars
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4. : 
 (superluminous) X-ray Pulsar.

 NGC 300 ULX1,  sn2010da  NGC 300 2010da.

 1:  - spin-up  ( )

***  (jupyter notebook)***

https://github.com/gevas-astro/EKPA_LAB2022W_XRay

:
1) . 

, 
.

2)  python .

3)  epoch folding  python. 
, 

2 .

4)  300 ks  4 . 
, 

.  ( ) 
.

5) . 
 spin-up .

6) . 
,  spin-up,  (  2 ). 

;
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 2:  - 

*** ***

. 
. 

 ( /luminosity
[erg/s]). , 

, 
 ( ).

:
1)  simbad http://simbad.cds.unistra.fr/simbad/

 basic search.

2)  NGC 300,  simbad, 
.  

measurements/distance info.  NGC 300 ULX1;

 8: screenshot  simbad,  12  NGC 300. 
, . 

.

3) https://xcatdb.unistra.fr/4xmmdr13/,  portal 
 XMM-Newton.
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4)  sn2010da,  (  9).

 9:  xcatdb

5)  (  10) . 
) .

 10:  NGC 300 ULX-1 (sn2010da).

6) .
 details  3    XMM-Newton,  Gallery

 (  11). 
 Details  erg/s/cm2.

-luminosity .
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 11:  xcatdb

7) , 
 NuSTAR  1

. 
.

 Gallery  “Observation :0791010101” 

 (details tab)  0791010101 
0791010301  erg/s/cm2 ;  (luminosity)  erg/s?

8)  luminosity (  erg/s)  0.5-10
keV,  XMM-Newton. -

.  12  luminosity -
 ( ) luminosity. -

Newton  0.5-10 keV, 
luminosity . 

 (XRB)  Eddington* ( 2 × 10 ).
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 12:

  . (credit
Anastasopoulou et al. 2022)

(*)  Thomson 
 Eddington,  luminosity  (
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https://eclass.uoa.gr/modules/document/file.php/PHS387/plagiarism%20AUTH.pdf
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