
    Table 1 

              Log of all Swift and INTEGRAL observations used in this work.

            
              
                	Sequence
                	Obs/mode
                	Start time (UT)
                	Exposure
              

              
                	
                	
                	(UTC)
                	(ks)
              

              
                	
                  

                
              

              
                	00031258005
                	Swift/WT
                	2015-07-24 13:23:42
                	1
              

              
                	00650221000
                	Swift/WT
                	2015-07-25 01:56:19
                	0.3
              

              
                	00650221001
                	Swift/WT
                	2015-07-25 03:21:27
                	2
              

              
                	00031258006
                	Swift/WT
                	2015-07-29 00:18:11
                	1.4
              

              
                	00031258007
                	Swift/WT
                	2015-07-31 12:46:58
                	1.9
              

              
                	00031258008
                	Swift/PC
                	2015-08-02 01:27:58
                	2.5
              

              
                	00031258009
                	Swift/PC
                	2015-08-04 02:48:58
                	2
              

              
                	00031258010
                	Swift/PC
                	2015-08-06 18:45:58
                	2
              

              
                	00031258012
                	Swift/PC
                	2015-08-09 08:57:57
                	1.9
              

              
                	00031258014
                	Swift/PC
                	2015-08-14 16:57:57
                	1.8
              

              
                	00031258015
                	Swift/PC
                	2015-08-17 08:38:12
                	0.9
              

              
                	00031258016
                	Swift/PC
                	2015-08-19 11:31:58
                	1.1
              

              
                	00031258017
                	Swift/PC
                	2015-08-23 10:00:58
                	1.7
              

              
                	
                  

                
              

              
                	15690004001
                	INTEGRAL
                	2015-07-27 17:45:57
                	170
              

            



  
    
      Fig. 1 

      
        [image: thumbnail]
      

      
              Light curve of the 2015 outburst observed from IGR J00291+5934. We show data from Swift/XRT (green circles, bin time of 500 s; July 24–15 August), Swift/BAT (black triangles, each measurement is averaged over 1 d; July 11–28 August), and INTEGRAL/ISGRI (red squares, the integration time is one science window of ~2–3 ks; July 27–29). The arrow indicates the time of the only detected type-I X-ray burst. The dashed line shows the quiescent flux level. The source outburst reaches the highest peak flux that has ever been detected in the previous outbursts.

            

    

  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
              Estimated time-averaged X-ray flux for IGR J00291+5934 for the outbursts observed between 2001–2015, based on the outburst fluences listed in Table 2. The 2008 August and September outbursts are taken together to estimate the average rate since 2004. The average flux can be taken as a measure of the accretion rate into the disk between outbursts; the dashed line shows a linear fit, which (extrapolated) decreased to zero by 2024. We predict that the source may not exhibit another outburst as strong as that in July 2015 in the next decade.

            

    

  
    Table 2 

              Transient outbursts from IGR J00291+5934.

            
              
                	 Outburst start
                	Duration
                	Intervala
                	
                  
                    F
                    peak,bol
                  
                  b
                
                	Fluencec
                	
                  ⟨FX⟩
                  d
                
                	Refs.
              

              
                	 calendar date
                	d
                	yr
                	
                  10-9 erg cm-2 s-1
                
                	
                  10-3 erg cm-2
                
                	
                  10-11 erg cm-2 s-1
                
              

              
                	
                  

                
              

              
                	 26 Nov. 1998
                	–
                	>2.9
                	–
                	–
                	(<1.8)
                	– 
              

              
                	 11 Sep. 2001
                	–
                	2.8
                	–
                	–
                	(1.8)
                	–
              

              
                	 2 Dec. 2004
                	14
                	3.2
                	
                  2.9 ± 0.2
                
                	
                  1.6 ± 0.2
                
                	
                  1.6 ± 0.2
                
                	[1] 
              

              
                	 13 Aug. 2008
                	9
                	3.7
                	
                  1.5 ± 0.2
                
                	
                  0.76 ± 0.03
                
                	
                  0.65 ± 0.03
                
                	[2]
              

              
                	 18 Sep. 2008
                	15
                	0.1
                	
                  1.1 ± 0.1
                
                	
                  0.79 ± 0.03
                
                	
                  25 ± 1
                
                	[2]
              

              
                	 22 Jul. 2015
                	25
                	6.9
                	
                  3.5 ± 0.2
                
                	
                  2 ± 0.1
                
                	
                  0.9 ± 0.1
                
                	[3]
              

            


              
                Notes.
              

              (a) The epoch for the outburst prior to the first known is assumed to be earlier than the first RXTE/ASM measurements (typically 1996 January 6 or 50 088 MJD).


              (b) The peak bolometric flux is in the 0.1–250 keV energy range.


              (c) Bolometric fluence.


              (d) Estimated time-averaged bolometric flux. Values in parentheses are estimated from the RXTE/ASM intensity, since RXTE/PCA measurements are not available at the outburst peak, and are approximate.


              Reference. [1] Galloway et al. (2005); [2] Hartman et al. (2011); [3] this paper.

            


  
    Table 3 

             Best parameters determined from the fit to the broad-band spectrum of IGR J00291+5934 with the compps model.

          
            
              	
              	
                compps
              
            

            
              	
                

              
            

            
              	
                NH (1021 cm-2)
              
              	
                [image: equation]
              
            

            
              	kTe (keV)
              	
                49 ± 12
              
            

            
              	kTbb (keV)
              	
                [image: equation]
              
            

            
              	
                
                  τ
                  T
                
              
              	
                [image: equation]
              
            

            
              	
                cosθ
              
              	
                0.6 ± 0.2
              
            

            
              	Aseeda (km2)
              	
                48 ± 15
              
            

            
              	
                [image: equation]
              
              	 0.72/102 
            

            
              	Lbola (1037 erg s-1)
              	
                0.21 ± 0.02
              
            

          


            
              Notes.
            

            (a) Assuming a source distance of 4 kpc (see Sect. 6).


          


  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
            Unfolded measured broad-band spectrum of IGR J00291+5934 as observed by JEM-X (red points), ISGRI (green points) and Swift/XRT (black points). The best fit is obtained with the compps model with a plasma temperature kT ≈ 50 keV, which is represented in the figure with a solid black line. The residuals from the best fit are shown in the bottom panel.

          

    

  
    Table 4 

             Ephemeris of IGR J00291+5934 obtained from the INTEGRAL observations.

          
            
              	 Parameter
              	 Value 
            

            
              	
                

              
            

            
              	 Epoch data start/end (MJD)
              	 57 230.7–57 232.9
            

            
              	 Frequency
              	 598.8921299(8) Hz
            

            
              	 Solar system ephemeris
              	 DE200
            

            
              	 Epoch of the period (MJD; TDB)
              	 57 231.0
            

            
              	 Orbital period
              	 8844.07672(2) s
            

            
              	axsini *
              	64.990(1) (lt-ms)
            

            
              	 Time of ascending node (MJD; TDB)
              	 57 231.847035(25)
            

          


            
              Notes.
            

            (*) From Papitto et al. (2011).


          


  
    
      Fig. 4 

      
        [image: thumbnail]
      

      
             Pulse profile of IGR J00291+5934 in different energy bands during its 2015 outburst. The pulsed emission is detected significantly by INTEGRAL up to the ~150 keV energy band.

          

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
            Type-I burst detected during its 2015 outburst. The burst start time is 57 228.0926 MJD. The upper panel shows the BAT light curve in the 15–25 keV energy range with a time bin of 2 s (1 s for the inset). The XRT light curve in the bottom panel shows that the narrow field instrument on-board Swift starts to observe the source ~135 s after the onset of the event. The dashed line in this panel indicates the emission level of the X-ray background as measured ~400 s after the burst. The burst is very energetic during the first ~20 s with the tail of the blackbody detected above 25 keV.

          

    

  
    
      Fig. 6 

      
        [image: thumbnail]
      

      
            Evolution of the spectral parameters during the type-I burst, as measured from BAT (first point) and XRT. The bolometric luminosity and the bbodyrad radius are computed by using a distance of 4 kpc. The bottom panel shows the [image: equation] values for all fits. The dashed line in the first upper panel represents the best determined exponential function with which we fit the burst profile. It shows an e-folding time of τfit ≈ 55 s.

          

    

  
    Table 5 

             Parameters of the type-I burst observed from IGR J00291+5934 during its 2015 outburst.

          
            
              	Fpeaka (10-8 erg cm-2 s-1)
              	
                18 ± 4
              
            

            
              	fbb (10-6 erg cm-2)
              	
                10.7 ± 2.6
              
            

            
              	Fpers,bol (10-9 erg cm-2 s-1)
              	
                3.1 ± 1.5
              
            

            
              	τtheo ≡ fb/Fpeak (s)
              	
                60 ± 15
              
            

            
              	
                γ ≡ Fpers/Fpeak
              
              	
                (17.4 ± 1.0) × 10-2
              
            

          


            
              Notes.
            

            (a) Unabsorbed flux (0.1–35 keV).


            (b) Net burst fluence (0.1–35 keV).
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