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Introduction
GX 9+9, is a low mass X-ray binary (LMXB) discovered during a soundingrocket observation of the Galactic Center (Bradt et al. 1968); togetherwith GX 9+1, GX 3+1 and GX 13+1, the source has been classified as abright atoll-type neutron star binary (Hasinger & van der Klis 1989). Thedistance to GX 9+9 is not well estabilished however, since the system isconsidered to be a Galactic bulge object, a distance of 5–7 kpc is usuallyadopted (Christian & Swank 1997; Schaefer 1990; Vilhu et al. 2007).
In this work we present a broad-band analysis of GX 9+9 in the 0.7–35.0keV energy range from all the available, high quality BeppoSAX, XMM-Newton and Suzaku observations and we show that the Iron K emissionline at 6.4–6.9 keV, which is a common spectral feature of manyluminous LMXBs, is not significantly detected in the GX 9+9 spectrum.
Spectral Analysis

The relative reflection normalization took, in both model (2-a and 2-b), avalue lower than the typical values reported in literatures (Egron et al.2013; Pintore et al. 2015; Di Salvo et al. 2015), but we cannot excludethat a weak reflection component is still present in the spectra.
Then, we fixed the reflection fraction at the tipically value of 0.3 and welet free to vary the Iron abundance, Feabund, for an inclination angle of20° (Model 2-c) and 60° (Model 2-d) (see Table 1), respectively. TheFeabund took a value of 0.1 that is very lower compared to the solarabundance; probabily the iron emission line is very weak and it cannotbe produced by the reflection.
As expected, the best-fit with the self-consistent model did not showany significant statistical improvement compared to the results obtainedwith the Model 1. The blackbody and the disc temperature wereconsistent, within the errors, with the values reported for Model 1.Spectral Analysis

The aim of this work is to characterize the broad-band spectralproperties of the source GX 9+9. As a first step, we investigated thespectral properties of GX 9+9 using a model consisting of aComptonization component (comptt, Titarchuk 1994) plus a blackbody(bbody) and a soft component (diskbb), absorbed with tbabs. Thismodel was able to satisfactorily describe the continuum emission and itgave a good spectral fit with a χ2/dof = 5183.54/4177 (see Figure 1).Since the XMM-Newton, Suzaku and BeppoSAX observations were notsimultaneous, we carefully took into account possible spectralvariations, in particular leaving free to vary the column density and theblackbody component. We did not expect large changes in theabsorption of the interstellar medium, but rather some small differencesin the local absorber. By letting the column density to varyindependently in the XMM-Newton, Suzaku and BeppoSAX spectra(Model 1), we found a slight variation of the equivalent hydrogenabsorption column, NH. In addition, we also left free to vary, among theinstruments, the temperature and the normalization of the blackbodycomponent. We noted that the temperature (kTbb), for all of the spectra,was consistent with ∼ 0.6 keV, that we could infer an emission radius of27 ± 1 km (assuming a distance of 7 kpc). The diskbb componentprovided an inner disc temperature (Tin) of 0.29 keV, from which weestimated an inner radius in a range of 88–121 km using an inclinationof 20° and 60°, respectively.

consistent, within the errors, with the values reported for Model 1.

We analysed different observations of the source GX 9+9 taken, in

Table 1: Best-fit spectral parameters obtained with the absorbed continuum comptt+bbody+diskbbfor Model 1 and Model 2. Errors are at 90% for each parameter of interest

Discussion and Conclusions
We analysed different observations of the source GX 9+9 taken, intiming mode, by different satellites (XMM-Newton, BeppoSAX andSuzaku) with the purpose to investigate the reflection properties of thesource. We studied the X-ray emission from the source in the energyrange 0.7–35.0 keV.
GX 9+9 is a bright accreting NS located in the direction of the GalacticCentre; from our best-fit continuum (Model 1), we estimated anunabsorbed total flux of ∼ 4·10−8 erg cm−2 s−1 and a luminosity of ∼2·1038 erg s−1 in an energy range 0.7–35.0 keV, assuming a distance of 7kpc. To describe the properties of this source, we adopted a simplecontinuum model and a self-consistent model. From the continuum wefound no evidence of significant residuals in the Iron line region. Thismakes GX 9+9 an atypical atoll source, since an broad iron emission lineis usually detected in these systems. We noticed that no Iron emissionfeature was found in the spectra and that we could only estimate anupper limit to the equivalent width of the Iron line about 10−2eV. Theseresults suggest that the accretion geometry or the chemical propertiesof the source are different compared to with other atoll sources. Toexplain this lack, three possible scenario have been evaluated:
1. a high inclination angle of the system that would be able to damp thereflection component toward our line of sight;
2. 2. a high degree of ionization of the accretion disc which inhibits theformation of discrete emission features;
3. 3. a very low chemical abundance of the accreting matter due to apopulation II companion star.

Figure 1: Top panel: Unfolded E2f(E) XMM-Newton/Epic-pn (black), XMM-Newton/RGS (red andgreen) [Obs. ID. 0090340601]; XMM-Newton/Epic-PN (blue), XMM-Newton/RGS (cyan and magenta)[Obs. ID. 0090340101]; BeppoSAX/LECS (yellow), BeppoSAX/MECS (orange), BeppoSAX/PDS (violet);Suzaku/PIN (grey). Bottom panel: Residuals with respect to the best fit model in unit of σ.

In order to test the possible presence of a reflection component weadded to our continuum spectral model a self-consistent reflectionmodel: the rfxconv convolution model (Kolehmainen et al. 2011); weconvolved rfxconv with the Comptonization component and themultiplicative kernel (rdblur).
At first, we let free to vary only the reflection fraction for differentvalues of the inclination angle (20° for the Model 2-a and 60° for theModel 2-b), whereas the other parameters were fixed at values tipicallyobserved in many other accreting NS binary systems.


