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Abstract

Context. For the past decade, it has been suggested that intermediate polars (IPs), a subclass of magnetic cataclysmic variables (CVs), are one of the main contributors to the hard diffuse X-ray emission from the Galactic center (GC) and Galactic ridge.

Aims. In our ongoing XMM-Newton survey of the central region of the Galactic disk (20° ×2°), we detected a persistent IP candidate, 1.7° away from the GC. In this work, we better characterize the behavior of this source by looking at the new and archival XMM-Newton data.

Methods. We performed a detailed X-ray spectral modeling of the source. Furthermore, we searched for X-ray pulsations in the light curve as well as its counterpart at other wavelengths.

Results. The XMM-Newton spectrum (0.8–10 keV) of the source is described by a partial covering collisionally ionized diffuse gas with plasma temperature [image: equation] keV. In addition, the spectrum shows the presence of iron lines at E = 6.44, 6.65, and 6.92 keV with equivalent widths of [image: equation], [image: equation], and [image: equation] eV, respectively. The X-ray light curve shows a coherent modulation with a period of P = 432.44 ± 0.36 s, which we infer is the spin period of the white dwarf. The white dwarf mass estimated from fitting a physical model to the spectrum results in [image: equation]. We were able to find a likely optical counterpart in the Gaia catalog with a G magnitude of 19.26, and the distance to the source derived from the measured Gaia parallax is ∼4.3 kpc.

Conclusions. We provide an improved source localization with subarcsec accuracy. The spectral modeling of the source indicates the presence of intervening circumstellar gas, which absorbs the soft X-ray photons. The measured equivalent width of the iron lines and the detection of the spin period in the light curve are consistent with those from IPs.

Key words: X-rays: binaries / Galaxy: center / Galaxy: disk / white dwarfs / novae / cataclysmic variables


1. Introduction
Intermediate polars (IPs) are a subclass of magnetic cataclysmic variables (CVs) in which the white dwarf (WD) accretes mass from a late-type main-sequence star (see Cropper 1990; Patterson 1994; Mukai 2017, for review). The matter from the companion star forms an accretion disk. The accreted matter is funneled onto the WD polar cap region following the magnetic field lines. It releases gravitational energy, creating an intensely bright spot at or above the magnetic poles. The ionized matter follows the magnetic field lines, and as it approaches the WD surface, the radial infall velocity increases to a supersonic speed of 3000–10 000 km s−1. Therefore, a shock front is developed above the star, and the infalling gas releases its energy in the shock resulting in hard X-ray photons. If the WD spin and the magnetic axis are not aligned, then the star is an oblique rotator and produces the modulation in X-ray emission as it sweeps its lighthouse beam around the sky (Watson et al. 1985; Kim & Beuermann 1995). The X-ray and optical emission from the IPs also show a periodic variation on the timescale of its orbital period around its donor star (Zharikov et al. 2001; Scaringi et al. 2011). So far, around 50 IPs have been identified, and more than 100 candidates are known (Downes et al. 2001).
Recently, IPs have been discussed in the context of hard X-ray emission in the Galactic center (GC), bulge, and ridge regions (Krivonos et al. 2007; Revnivtsev et al. 2009; Hong 2012; Ponti et al. 2013; Perez et al. 2015; Hailey et al. 2016). Early X-ray observations of the GC pointed out the presence of diffuse X-ray emission (Yamauchi et al. 1996), so-called Galactic ridge emission with a soft ∼0.8 keV and a hard ∼8 keV component (Koyama et al. 1996; Tanaka et al. 2000). The soft component is thought to be produced by the large-scale shock waves of supernova explosions, which heat the interstellar medium (Kaneda et al. 1997). The origin of the 8 keV plasma is less certain. On the other hand, the gravitational well of the Galactic disk is too shallow to confine such a hot plasma, which would escape at velocities of thousands of km s−1. Therefore, the energy required to sustain it could be equivalent to the release of kinetic energy from one supernova occurring every 30 yr (Kaneda et al. 1997; Yamasaki et al. 1997). However, such a rate appears higher than current estimates (Ponti et al. 2015). An alternative hypothesis is that a hot plasma is associated with a multitude of faint X-ray sources. The Deep Chandra observations of the central region of the GC (2° ×0.8°; Wang et al. 2002) and a region south of the GC (16′×16′; Revnivtsev et al. 2009) pointed out that the observed hard (kT ∼ 8 keV) diffuse emission is indeed primarily produced by a population of unresolved magnetic CVs.
Intermediate polars located at the GC are faint with typical 0.2–10 keV un-absorbed fluxes of 10−12 erg s−1 cm−2. The high extinction toward the GC makes it difficult to detect them in soft X-rays. Therefore, deep observations are needed. Currently, we are performing an XMM-Newton survey of the Galactic disk (central 20° ×2°). Our XMM-Newton observations have exposures of ∼20 ks per tile, which enable us to detect faint point sources. In early 2021, a persistent X-ray point source in the Galactic disk, 1.7° away from the GC, was detected by XMM-Newton in our ongoing survey. Previously, this field was observed by Swift, Suzaku, and XMM-Newton and the source Suzaku J174035.6–301416 has been covered multiple times. Suzaku observed this source twice in 2008 and 2009 (Uchiyama et al. 2011). The 2009 observation was not reliable for obtaining the source location as the satellite’s altitude was not locked due to a star tracker problem. Uchiyama et al. (2011) analyzed the 2008 Suzaku observation; their reported source location is 50.5″ away from our XMM-Newton position. Considering a 14″ positional uncertainty for Suzaku including the statistical and systematic errors (Uchiyama et al. 2008), the Suzaku position is off from XMM-Newton at more than a 3σ level. These Suzaku detections need to be followed up on for better source localization, better statistics, and higher quality spectral and timing data in the X-ray band. Uchiyama et al. (2011) performed a detailed spectral and timing analysis of the 2008 Suzaku observation. They detected the pulsation of period 432.1 ± 0.1 s and equivalent width of 210, 190, and 130 eV for the 6.4, 6.7, and 6.9 keV lines, respectively. Furthermore, their spectral fitting revealed that a partial covering model is required to fit the spectrum. This paper provides a better source location using the new XMM-Newton observations with improved data quality and reports the results from a detailed spectral and timing modeling.
2. Observations and data reduction
This work is primarily based on the 23 ks XMM-Newton observation of the Milky Way plane (ObsID: 0886010601, 2021 March 18). The observation data files were processed using the XMM-Newton (Jansen et al. 2001) Science Analysis System (SASv19.0.0)1. We used the SAS task barycen to apply the barycenter correction to the event files. We only selected events with PATTERN ≤ 4 and PATTERN ≤ 12 for EPIC-pn and EPIC-MOS1/MOS2 detectors, respectively. The source and background products were extracted from circular regions with a 25″ radius. The background products were extracted from a source-free area. The spectrum from each detector (pn, MOS1, and MOS2) was grouped to have a minimum of 20 counts in each energy bin. Previously, the source had been observed by XMM-Newton on 2018 September 29 (ObsID: 0823030101, 4.1 ks). To gain statistics, we have included the spectra of both observations. The spectral fitting was performed in XSPEC (Arnaud 1996) and we applied the χ2 statistic. The spectra from both observations of the EPIC-pn, MOS1, and MOS2 detectors were fitted simultaneously. While fitting the data simultaneously, we added a constant term for cross-calibration uncertainties, which is fixed to unity for EPIC-pn and allowed to vary for MOS1 and MOS2. The best-fit parameters are listed in Table 1 with the quoted errors at the 90% significance level.
Table 1. 
Best-fit parameters of the fitted models.

3. Results
3.1. X-ray spectra
3.1.1. Fitting with phenomenological models
First, we fit the spectra with a simple absorbed power-law model (panel B of Fig. 1). A simple power law does not fit the data well [image: equation] = 1.28. Panel A and B of Fig. 1 show that the spectra exhibit multiple iron lines. To fit the iron-line complex, three Gaussian components g1, g2, and g3 at 6.44, 6.65, and 6.92 keV, respectively, are required. We froze the width of the Gaussian lines at 0 eV as the current X-ray instruments are unable to resolve the lines. Adding the Gaussian components significantly improved the fit with Δχ2 = 67 for six additional degrees of freedom (d.o.f.; panel C of Fig. 1). The simple model tbabs*(po+g1+g2+g3) describes the data quite well with χ2/d.o.f. = 228/225 ([image: equation] = 1.01). Fitting with the power-law model indicates that the source has a very hard spectrum with photon index Γ = 0.5 ± 0.1. The hard X-ray spectral index indicates the IP nature of the source. The equivalent widths of the lines at E = 6.44, 6.65, and 6.92 keV are [image: equation], [image: equation], and [image: equation] eV, respectively. The centroid of the neutral iron Kα line is offset from 6.4 keV at the 1σ confidence level.
	[image: thumbnail]	Fig. 1. Top panel: XMM-Newton time-averaged spectra fitted with a model tbabs*tbpcf*(apec+g1). The small insert in panel A shows the iron line complex in the 6–7.5 keV region for the EPIC-pn detector of ObsID: 0886010601. The bottom panels show the data-to-model ratio plot obtained from different model fits. The black, red, green, blue, magenta, and cyan data points are from EPIC-pn, MOS1, and MOS2 detectors of ObsID: 0886010601 and 0823030101, respectively.



Typically IP spectra are not well described by a power-law model when data beyond 10 keV are available. Therefore, we incorporate more physically motivated models in the following. The spectra from most IPs resemble bremsstrahlung emission with plasma temperatures ∼20 keV (Ezuka & Ishida 1999). Therefore, we fit the spectra with the model tbabs*(brems+g1+g2+g3). The temperature of the bremsstrahlung model is not constrained due to a lack of data above 10 keV. Therefore, we froze the temperature to 20 keV. A simple bremsstrahlung model cannot fit the continuum (χ2/d.o.f. = 413/229), leaving an excess below 2 keV and above 7 keV. This is illustrated in panel D of Fig. 1. Adding another bremsstrahlung component significantly improves the fit by Δχ2 = 113 for two additional d.o.f. However, the excess at around 1 keV is still present (see panel E of Fig. 1). The best-fit temperature of the second bremsstrahlung component is much lower than the first one, around kT = 0.17 ± 0.02 keV. This model does not reproduce the data adequately and can be rejected with PNull = 8.8 × 10−4 with χ2/d.o.f. = 300/227. The spectrum at higher energies is slightly curved. This curvature cannot be fitted by two bremsstrahlung components absorbed by the same column density of neutral material. We noticed that adding a blackbody component to the bremsstrahlung model gives an excellent fit with χ2/d.o.f. = 228/224 (panel F of Fig. 1). However, the blackbody component has a very high temperature of [image: equation] keV, as a consequence of trying to reproduce the high energy part of the spectra (> 5 keV), which we deem as unlikely. Indeed, a blackbody component is present in some IPs, which have a very soft component in their spectrum. This can be fitted by a blackbody with temperatures of 40–60 eV (Haberl & Motch 1995), which is not the case here. Next, we added a partial covering absorption component to the bremsstrahlung model to mimic a scenario in which the continuum emission is partially covered by the intervening medium. The model tbabs*tbpcf*(brems+g1+g1+g3) provides an acceptable fit with χ2/d.o.f. = 245/224 ([image: equation] = 1.09; panel F of Fig. 1). The NH, pcf value is almost an order higher than the Galactic absorption. To constrain the plasma temperature, we fit the data with a partially covered apec model plus a Gaussian line at 6.4 keV. This model may provide a better estimate of the plasma temperature by using both the continuum as well as the 6.7 and 6.9 keV line ratio. This model provides a better fit than the bremsstrahlung model with χ2/d.o.f. = 244/227 ([image: equation] = 1.07; panel H) and the plasma temperature obtained from this model is [image: equation] keV.
3.1.2. Fitting with the physical model mcvspec
We also fit the data with the mcvspec model. This is a physical model which reproduces the emission from the surface of a magnetized WD. The model is available in XSPEC and is based on the one-dimensional accretion column model of Saxton et al. (2005) (Mori et al., in prep.). The model includes lines produced by collisionally ionized diffuse gas in the accretion column of the WD. While doing the fitting, we noticed that there is a degeneracy between magnetic field B and the mass accretion flux ṁ. Therefore, we froze the B and ṁ to values 10 MG and 5 g cm−2 s−1, respectively, which is typically observed in IPs (Mori et al., in prep.). The mcvspec model includes the line from ionized Fe; however, it does not include the neutral 6.4 keV Fe Kα line. Therefore, we added a Gaussian at 6.4 keV with the width of the line frozen to zero. In the fitting procedure, the abundance value was frozen at the solar value.
Initially, we tried to fit the data with this model with a single absorption component. As we saw for the bremsstrahlung and apec models, the partial covering of the source is also required for the mcvspec model. The neutral 6.4 keV line is also clearly visible in panels A and B of Fig. 2. When we added a Gaussian component at 6.4, the excess between 6–7 keV was resolved (shown in panel C of Fig. 2). The spectral fit is shown in Fig. 2. The WD mass estimated from fitting this model is [image: equation].
	[image: thumbnail]	Fig. 2. Same as Fig. 1, but for the model tbabs*tbpcf* (mcvspec+g1).



3.2. Periodicity search
For our timing analysis, we focused on the data from the EPIC-pn detector only as it has the shortest frame time, which allows us to examine the highest possible frequency range. We extracted the light curve with a time bin of 74 ms. We computed the fast Fourier transform from the longest continuous segment length of 12.5 ks; with this setup, we could probe frequencies from 8.1 × 10−5 Hz to 13.5 Hz. A narrow peak at a frequency of 2.3 × 10−3 Hz is clearly visible in the power spectral density (PSD; Fig. 3). We applied the Bayesian formalism of Gregory & Loredo (1992) to refine the period further and estimate the error. This method is optimized for the detection of a periodic signal by comparing different periodic models for a given frequency and phase bins with a model of a constant count rate. We selected energies between 0.2 keV and 8 keV and set the maximum number of phase bins to ten. This resulted in the most probable period of 432.44 ± 0.36 s. We folded the light curves in different energy bands with the period derived from the Bayesian method. The pulse profiles at various energy bands are shown in Fig. 4. The energy dependence of the pulse profile is complex. The pulse profiles at lower energies appear to be nonsinusoidal and nearly sinusoidal at higher energies. Additionally, the pulsed fraction ([image: equation]) is higher at energies below 5.5 keV.
	[image: thumbnail]	Fig. 3. Fast Fourier transform computed from the longest continuous good time interval (GTI) of the EPIC-pn data. The PSD shows a clear peak at 2.3 × 10−3 Hz, which is likely associated with the spin frequency of the WD.



	[image: thumbnail]	Fig. 4. Complex shape of the pulse profile at different energy bands. The light curves were folded with a period of 432.44 s.



3.3. The long-term X-ray flux variability and multiwavelength counterpart
The source is located 1.71° away from the Galactic center. The source position after the bore-sight correction is (α, δ)J200 = (17h 40m 33[image: equation]85, –30° 15′ 01″) which is designated as 4XMM J174033.8–301501 with a 1σ positional uncertainty of 0.5″. A counterpart in Swift-XRT was also detected in 2008 June 25 observations. A bright source with an offset of 4″ from the XMM-Newton position is listed in the Swift-XRT point source catalog (D’Elia et al. 2013). Figure 5 shows the long-term light curve of the source. The Swift-XRT 2–10 keV observed flux is 2.8 × 10−12 erg s−1. Suzaku also observed this source on 2008 October 05 and 2009 February 26. Uchiyama et al. (2011) reported that the Suzaku 2–10 keV flux in the 2008 observation is around ∼2 × 10−12 erg s−1 cm−2. The 2–10 keV flux in 2018 and the 2021 XMM-Newton observations are 1.38 × 10−12 erg s−1 cm−2 and 1.87 × 10−12 erg s−1 cm−2, respectively. This indicates that even though the source has been detected multiple times spanning more than a decade, it shows very little to no flux variability.
	[image: thumbnail]	Fig. 5. Long-term light curve of the source. The 2–10 keV flux given here is the observed flux. The source does not exhibit significant flux variability.



We searched for counterparts at other wavelengths. Our XMM-Newton observation has simultaneous UV observation with filters UVW1 (291 nm), UVW2 (212 nm), and UVM2 (231 nm). We did not find any counterparts in our UV observation within a 3σ positional uncertainty (1.5″) of the EPIC detection. The 2008 Swift observation was done with UVM2 filter (224.6 nm). No counterpart was found in the Swift UVM2 observation either. Furthermore, we searched for counterparts in the Gaia and 2MASS catalog. A likely associated Gaia counterpart is 0.48″ away with a G magnitude of 19.262 ± 0.005. The parallax and proper motion obtained from Gaia are 0.23 milli-arcsec and 1.92 milli-arcsec yr−1, respectively. Given the measured parallax by Gaia, the distance to the source is 4.3 kpc. No counterpart was found in the infrared 2MASS catalog.
4. Discussion
The spectrum of the source is complex and shows the presence of iron lines at energies 6.44, 6.65, and 6.92 keV with an equivalent width of [image: equation], [image: equation], and [image: equation] eV, respectively. The measured equivalent width of the lines is similar to the values found in magnetic CVs (Hellier & Mukai 2004). We also detected a clear, coherent pulsation with a pulse period of 432.44 s. The detected spin period is well within the typical range for magnetic CVs, which is 30 s to 2 × 104 s (Scaringi et al. 2010). The equivalent width and spin period based on the Suzaku observation are consistent with our measurements. The spin period, iron line complex, and the equivalent width of the iron lines indicate the source is a strong candidate for intermediate polar. The source is less likely to be polar, as polars have a very high magnetic field of 10–240 MG, which synchronizes the spin and orbital period. The measured 432.44vs period is too short to be the synchronized spin-orbital period; in polars, the spin-orbital period typically ranges from (0.3 to 6)×104 s (Scaringi et al. 2010). For intermediate polars, the spin-to-orbital period ratio is around 0.1 (Barrett et al. 1988); therefore, in this case, the orbital period would be on the order of 4500 s. However, we do not see a large peak at the corresponding frequency in the PSD, but this might be because the longest continuous GTI only covers two cycles for the orbital period.
Two absorption-component models are required to fit the overall spectrum of the source. This is also noted by Uchiyama et al. (2011) who, while fitting Suzaku data, required two absorption components to mimic the partial covering scenario. Uchiyama et al. (2011) first tried to fit the data with a single apec model, which indicates a plasma temperature of [image: equation] keV. The authors further noticed that adding another apec component significantly improves the fit. For the two-temperature model, the temperature of the two apec components are 6 ± 1 keV and kT ∼ 64 keV. Our spectral fitting results are fully consistent with the findings of Uchiyama et al. (2011). Our best-fit apec model gives plasma temperature [image: equation] keV, which is similar to the value found by Uchiyama et al. (2011). The centroid of the neutral iron Kα line is [image: equation], which is shifted from 6.4 keV at a 1σ confidence level. The shift is at the level of 1σ. This shift can be explained by assuming that the material is not completely cold and is slightly ionized with ξ ∼ 200–300 (Matt et al. 1993). We tested a physically motivated model to constrain the mass of the central compact object. The mass of the central compact object obtained from this model is [image: equation]. It is pretty clear that no matter which physical model we use, a partial covering with high absorption column density NH ∼ 1.5 × 1023 cm−2 is required to fit the continuum. We suggest this large amount of absorption is due to circumstellar gas.
From an evolutionary point of view, IP will have a cool main-sequence companion star, which should be identified as a blue optical counterpart (Hong et al. 2009). Estimating the X-ray-to-optical flux ratio using Gaia G-band magnitude is possible. We used the formula Log(FX/FG) = Log(FX)+mG/2.5 + 5.37 (Maccacaro et al. 1988), where FX = 1.87 × 10−12 erg cm−2 s−1 is 2–10 keV flux and mG = 19.26 is the GaiaG-band magnitude. This gives Log(FX/FG) = 1.35 which is consistent with the values found in Galactic bulge CVs (Bahramian et al. 2021). Previously, other X-ray satellites have detected the source many times; however, the source shows no flux variability. In general, IPs display some level of long-term variability in both the X-ray and optical. The expected luminosity range of IPs are in between 3 × 1029–5 × 1033 erg s−1 (Ruiter et al. 2006). The 0.8–10 keV observed luminosity of the source is 4.05 × 1033 erg s−1, which places it in the brightest class of IPs. The low-luminosity IPs are difficult to detect due to the large absorption toward the GC. The measured X-ray interstellar medium absorption 1.3 × 1022 cm−2 is consistent with the expected total column density of the Galaxy (NH = NHI + NH2 = 1.37 × 1022 cm−2, Willingale et al. 2013) toward the source position. A better characterization of the population of IPs toward the GC can help us to solve the mystery of Galactic diffuse hard X-ray emission.
5. Conclusions
In this work, we have provided a better positional accuracy of the source and identified an optical counterpart in the Gaia catalog. It is a source located at a distance of 4.2 kpc. The spin period of the WD is 432.44 ± 0.36 s, and the orbital period was not recovered from the X-ray light curve. Previously, the source had been observed on other occasions, but it did not show any X-ray flux variability. A partial covering collisionally ionized diffuse gas with plasma temperature [image: equation] keV fits the data well. We estimated the WD mass to be [image: equation]. We did not find any counterpart in the UV detector of XMM-Newton and Swift, and also, no IR counterpart was found in the 2MASS catalog.


1 https://www.cosmos.esa.int/web/xmm-newton/sas
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	[image: thumbnail]	Fig. 1. Top panel: XMM-Newton time-averaged spectra fitted with a model tbabs*tbpcf*(apec+g1). The small insert in panel A shows the iron line complex in the 6–7.5 keV region for the EPIC-pn detector of ObsID: 0886010601. The bottom panels show the data-to-model ratio plot obtained from different model fits. The black, red, green, blue, magenta, and cyan data points are from EPIC-pn, MOS1, and MOS2 detectors of ObsID: 0886010601 and 0823030101, respectively.
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	[image: thumbnail]	Fig. 2. Same as Fig. 1, but for the model tbabs*tbpcf* (mcvspec+g1).
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	[image: thumbnail]	Fig. 3. Fast Fourier transform computed from the longest continuous good time interval (GTI) of the EPIC-pn data. The PSD shows a clear peak at 2.3 × 10−3 Hz, which is likely associated with the spin frequency of the WD.
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	[image: thumbnail]	Fig. 5. Long-term light curve of the source. The 2–10 keV flux given here is the observed flux. The source does not exhibit significant flux variability.
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      Table 1. 

      Best-fit parameters of the fitted models.

      
        


	tbabs*tbpcf*(apec+g1)
	tbabs*tbpcf*(mcvspec+g1)





	NH
	
[image: equation]
	NH
	
[image: equation]



	pcf
	
[image: equation]
	pcf
	
[image: equation]



	NH, pcf
	
[image: equation]
	NH, pcf
	
[image: equation]



	kT
	
[image: equation]
	B
	10 × 106 (frozen)



	Abun
	1.0 (frozen)
	Abun
	1.0 (frozen)



	Redshift
	0.0 (frozen)
	ṁ
	5 (frozen)



	Napec
	
[image: equation]
	M
	
[image: equation]



	Eg1
	
[image: equation]
	Nmcv
	
[image: equation]



	Ng1
	
[image: equation]
	Eg1
	
[image: equation]



	
	
	Ng1
	
[image: equation]



	FX
	
[image: equation]
	FX
	
[image: equation]



	[image: equation] (d.o.f.)
	1.07 (227)
	[image: equation]
	1.07 (227)





      

      
Notes. The NH is given in units of 1022 cm−2. The metal abundance value is frozen to 1.0. Due to degeneracy, we froze the B and ṁ to 10 MG and 5 g cm−2 s−1, respectively. The observed X-ray flux FX is given in the 0.8–10 keV band.



    

  
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
        Top panel: XMM-Newton time-averaged spectra fitted with a model tbabs*tbpcf*(apec+g1). The small insert in panel A shows the iron line complex in the 6–7.5 keV region for the EPIC-pn detector of ObsID: 0886010601. The bottom panels show the data-to-model ratio plot obtained from different model fits. The black, red, green, blue, magenta, and cyan data points are from EPIC-pn, MOS1, and MOS2 detectors of ObsID: 0886010601 and 0823030101, respectively.

      

    

  
    
      Fig. 2. 
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        Same as Fig. 1, but for the model tbabs*tbpcf* (mcvspec+g1).

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Fast Fourier transform computed from the longest continuous good time interval (GTI) of the EPIC-pn data. The PSD shows a clear peak at 2.3 × 10−3 Hz, which is likely associated with the spin frequency of the WD.

      

    

  
    
      Fig. 4. 

      
        [image: thumbnail]
      

      
        Complex shape of the pulse profile at different energy bands. The light curves were folded with a period of 432.44 s.

      

    

  
    
      Fig. 5. 
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        Long-term light curve of the source. The 2–10 keV flux given here is the observed flux. The source does not exhibit significant flux variability.
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