
    
      Fig. 3. 
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        Lomb-Scargle periodograms of the eRASS1–4 light curve showing the periodicities at 7.77 and 8.21 h (left) and at 6.7 days (right). The dashed red line marks the 99% confidence level.

      

    

  
    
      Fig. 5. 
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        Background-subtracted and combined XMM-Newton light curve folded with the best-fitted period showing the pulse profile of eRASSU J060839.5−704014 in the energy band of 0.2−1 keV. The pulse profile is normalised to the mean count rate of 0.21 cts s−1. The vertical lines show the interval taken as on-pulse for phase-resolved spectroscopy.

      

    

  
    
      Fig. 7. 
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        Comparison of the eROSITA data (red points) with the predictions of the aliasing model (dashed blue line). For plotting purposes we have connected the model points, although this bears no physical meaning.

      

    

  
    
      Fig. 10. 
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        Corner plot of the posterior distributions for the XMM-Newton EPIC-pn spectral fit with a single NH and after adding the bremsstrahlung component. NH is in units of 1022 atoms cm−2.

      

    

  
    
      Fig. 11. 
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        Optical images around eRASSU J060839.5−704014. Top: GROND g′ band image. The large white circle (radius 5″) marks the eROSITA error circle and the red circle indicates the 1σ position uncertainty obtained from the XMM-Newton/EPIC X-ray images. The small white circle marks the position of the proposed optical counterpart. The three nearest Gaia objects are marked, demonstrating the good astrometric quality of the XMM-Newton data. Bottom: zoomed-in archival DECam image centred on the optical counterpart from the top figure. The image is produced from a number of exposures, which were co-added to create the individual filter images for the presented colour composite. The data are taken from the Legacy Survey release 10 (DR10).

      

    

  
    
      Fig. 12. 
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        Optical IR (DECam) flux density of eRASSU J060839.5−704014 (blue dots) with the best-fit black-body spectrum in red and a power law overplotted in blue. The UV fluxes from GALEX are plotted as upper limits (in orange) as they were contaminated by a nearby bright object and were not used for the fit. Also overplotted is a black-body spectrum with a temperature of 27 000 K in green, as obtained for the case of the DD system RX J0806.3+1527 (Esposito et al. 2014).

      

    

  
    
      Fig. 13. 
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        Long-term X-ray light curve of eRASSU J060839.5−704014 for the 0.2−2 keV band. The mean value of all observations from eRASS1–4 is marked in red and our XMM-Newton pointed observation in blue. The two sources from the clean XMMSL2 catalogue are marked with a black “+”. The black “×” marks the slew observation that belongs to our XMM-Newton pointed observation. A black-body model with a temperature of 100 eV was used for flux conversion for the data from the upper limit server, i.e. for Einstein, ROSAT and XMM-Newton slew data. The 1σ errors are given for ROSAT and XMM-Newton slew data, and the Einstein upper limit is given with a 99.7% confidence level. Errors for XMM-Newton pointed and eROSITA data have 90% confidence intervals.

      

    

  
    
      Table 4. 

      Properties of DD ultra-compact binaries.

      
        


	Source
	Orbital period
	kT
	LX
	log(fX/fopt)
	g′−r′
	References



	
	[min]
	[eV]
	[erg s−1]
	
	
	





	HM Cnc
	5.4
	65
	(a)4.5 × 1034
	(e)2.3 (2.4)
	−0.44
	1, 2, 7



	V407 Vul
	9.5
	43
	(b)5 × 1035–4 × 1036
	(e)1.6 (3.5)
	0.99
	3, 4, 7, 8



	3XMM J051034.6−682640
	23.6
	69
	(a)5 × 1032
	(e)1.1 (1.2)
	−0.03
	5, 6



	eRASSU J060839.5−704014
	6.2
	(d)110
	(c)6 × 1031–1.5 × 1033
	(e)1.6 (1.9)
	0.25
	This work





      

      
Notes.

(a) for d = 5 kpc;


(b) for d = 4 − 5 kpc, Gaia geometric distance 4.8[image: equation] kpc (Bailer-Jones et al. 2021);


(c) for d = 1 − 5 kpc;


(d) also a hard bremmstahlung component detected;


(e) computed with the information of the mean g′ magnitude and maximum observed FX (un-absorbed and reddening-corrected). The g′−r′ colours were obtained after reddening correction. The luminosities were corrected for absorption.


References. (1) Israel et al. (2003); (2) Schlegel (2005); (3) Haberl & Motch (1995); (4) Cropper et al. (1998); (5) Ramsay et al. (2018); (6) Haberl et al. (2017); (7) Barros et al. (2007); (8) Ramsay (2008).
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