
One of  the main tasks of  observers is separating the source 
photons from the background photons. For the extended 
sources we need to estimate the background in large regions, 
where the background itself  may vary. When high accuracy in 
the background estimation is required each background 
component need to be treated separately. The total X-ray 
background can be subdivided in the sky and the instrumental 
component.  
Sky component: can be modelled as the sum of  a power law, 
accounting for the Cosmic X-ray background [2,3,8], and two 
thermal emission models, accounting for the Galactic and extra 
Galactic emission[5,6,7]. 
Instrumental component: is related to the instrument itself  
and originates from the interaction of  high-energy particles 
with the instrument and its electronics. In our work we study 
and characterise the spatial and temporal variations of  the very 
faint (VF) mode[10] Chandra ACIS-I particle background.  
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We test our model on of  the Chandra most observed field: the 
Chandra Deep Field South. We merge 43 observation for a 
total exposure time of  ~ 3x106 seconds. We mask point sources 
[11] emission and model sky component [2]. We normalize our 
model in the external region of  the field, mocking the presence 
of  an extended source in the centre. We select four square 
region, bold solid line in Fig. 4, and predict the spectra in these 
regions. 

We studied the spatial and spectral variation of  the ACIS-I 
Chandra particle background for the VF mode eight-year 
period D+E, starting in 2001. Using ACIS-stowed data for 
periods 2001-2009, filtered using VF mode, we modelled the 
continuum as a sum of  a power law plus an exponential, the 
amplitude of  both following a gradient along the reading 
direction. Using the blank-sky observations available for the 
same period, we modelled 11 fluorescence lines. 
 
Six of  them are spatially variable and are associated with the 
artefact of  the CTI correction. In the future, this simple 
analytical model can be easily adjusted to match the upcoming 
background datasets. We demonstrated that our model is very 
stable over the detector, with an accuracy better than 2% in the 
continuum and 5% in the lines. Given these systematic errors 
and the statistics available, we were able to constrain the 
amplitude of  the unresolved cosmic X-ray background from 
the CDFS with the unprecedented precision of  5%[4], namely 
10.2[+0.5,-0.4]x10-13erg cm-2deg-2s- for the keV band and  
3.8[+0.2,-0.2] x10-13erg cm-2deg-2s-1 for the (2-8)keV band. 
 
One of  the strengths of  the Chandra observatory is its ability 
to resolve a large part of  the CXB flux thanks to its unique 
angular resolution. Combining this ability with strong 
constraints on the systematic of  its instrumental background 
should help us to best constrain the accuracy of  imaging and 
spectral analyses of  faint extended sources. Among other 
aspects, the study of  the outskirts of  galaxy clusters, which is a 
well-known example for which controlling the systematics of  
all background components is critical, will strongly benefit 
from our work [1,2,9]. 
 

Introduction Results 

Methods 
To separate the particle contribution from the sky background 
we use the “stowed dataset”, which are observation made with 
the detector away from the focal point. We use the stowed 
datasets for the from 2001 to 2009.  As we can see from Fig. 1 
the spectrum is formed by a continuum plus some lines, 
which we study separately.  
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Continuum: we study the continuum spatial behavior and find 
that the spectral shape remains constant while the 
normalization changes along the chip reading direction. As we 
can see from Fig. 2 the normalization of  the spectra is due to 
an emissivity gradient along and can be modelled using a linear 
law. The continuum is then modelled as a sum of  power law 
plus an exponential both multiplied by a normalization 
constant. 

Lines: we repeat the same spatial 
analysis that we have done for the 
continuum for each line. For 
statistical purposes we perform 
our study on the blank sky 
datasets. We find 11 lines in total: 
-5 lines remain constant over the 
detector. We model them using 
Gaussians.  
-6 lines change. As we can see 
from Fig.3, these lines are formed 
by three prominent emission lines 
which changes along the reading 
direction for a correction artifact. 
We model them using Gaussians 
which parameter change with 
detector position. 

As we can see from Fig. 5 our model predicts the continuum 
with a precision of  2% and lines with a precision of  5%. 

We divide the four regions in smaller squares and measure the 
residuals between the background flux measured and the one 
predicted. As we can see from Fig. 6 we obtain the same result. 
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Fig.1: Spectra of  the ACIS-I Very Faint particle 
background. 

Fig. 2: left, emission map in the continuum map of  the D+E stowed dataset. 
Right, value of  the normalization constant for the continuum emission 
gradient and the best fit linear slopes. 

Fig. 3: 9.8 keV line along reading 
direction. Solid line is our model 
and dotted line position predicted 
by our model. 
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Fig.4: CDFS image in the [0.5-2.5] keV band. Circles are the 
point sources mask and squares are regions used for the test. 

Fig.5: Spectra extracted from the four square regions of  Fig 4.  

Fig.6 Residual between measured flux and our model in the small square regions 
of  Fig. 4. 
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