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1 Introduction 
This document summarises the photon and particle background file preparation for scientific 
simulations for NewAthena/WFI.  

1.1 Response Files 

The response files used in the following are described in [RD3]. They use the RMF  
athena_wfi_rmf_v20230523.rmf  

and the naming convention of 
NewAthena_WFI_<#ROWS>_<DETECTOR>_<FILTER>_<AREA>_<DATE>.r
sp  

with 
 
Table 1: Naming convention for response files 
Item Values 
<#ROWS> = number of rows 13rows  
<DETECTOR> LDA 

FD 
<FILTER>  w_filter 

wo_filter 
w_thick_filter 

<AREA> = area over which the response is 
averaged 

OnAxis 
FovAvg 
5aminAvg 

<DATE> 20240209 
 

The response files use the NewAthena effective as described in [RD8], which include all optics-
related loss effects as well as loss factors to account for expected losses such as misalignments, 
coating imperfections, contamination, etc. Furthermore, the instrument efficiencies as described in 
[RD7] are used. 

The thick filter will be implemented only for the Fast Detector (FD). Therefore, only an OnAxis 
version of the response files is available. 

1.2 Non-X-ray Background 

The non-X-ray background spectrum is flat over the full 0.2-15keV energy band. Files are 
generated for the intensity of 8.0 cnt/keV/s/cm2 and for two integration areas (1amin2; and 9” 
radius). The file names are constructed as 

NewAthena_WFI_bkgd_particle_<EXT_REG>pha  
and summarised in Table 2. 
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Table 2: Non-X-ray background files. 
File Value Meaning 

<AEXT_REG> = extraction region  1amin 
9asec 

1amin2 
9” radius 

 

1.3 Celestial X-ray Background 

The cosmic photon background consists of the integrated emission from unresolved extragalactic 
point sources and the diffuse Galactic foreground. The calculations have been performed using the 
following model:  

model  apec+phabs(apec+bknpower) 
The parameter values are given in Table 3. The fraction of resolved sources was assumed to be 
80%. 
 
 
Table 3: XSPEC model parameters for celestial photon background. Normalisations refer 
to 1amin2—parameters for the apec components from [RD6] and the CXB from [RD5]. 
 

 

 

 

 

 

 

1): 

where DA is the angular size distance to the source (cm), and ne and nH are the electron and H densities (cm-3)  

XSPEC version 12.11.0k with APEC v3.0.9 was used for simulating the background spectra. 

Celestial background-only files are provided following the naming convention of 
 

NewAthena_WFI_13rows_<DETECTOR>_<DATE>_bkgd_photon_<EXT_REG
>_<FILTER>_<AREA>.pha 

 
with 
 

 

Model Parameter Value Unit 
apec kT 9.9E-2 keV 
apec abundance 1  
apec redshift 0  
apec norm 1.7E-6 (10-14/(4π(DA(1+z))2)) ∫nenHdV 1) 
phabs NH 0.018 1022 cm-2 
apec kT 0.225 keV 
apec abundance 1   
apec redshift 0   
apec norm 7.3E-7   
bknpower photon index 1 1.728  
bknpower break energy 1.468 keV 
bknpower photon index 2 1.452  
bknpower norm 1.96E-7 pho/keV/cm2/s/amin2 @ 1 keV 
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Table 4: Naming convention for celestial background files 
Item Values 
<DETECTOR> LDA 

FD 
<DATE> 20240223 
<EXT_REG> = extraction region 1amin 

9asec 
<FILTER>  w_filter 

wo_filter 
w_thick_filter 

<AREA> = area over which the response is 
averaged 

OnAxis 
FovAvg 
5aminAvg 

 

1.4 Total Background 

The background files listed in Table 2 and Table 4 are combined to provide to total (celestial + 
instrumental combined) background files with the following naming convention: 
 

NewAthena_WFI_13rows_<DETECTOR>_<DATE>_bkgd_sum_<EXT_REG>_<
FILTER>_<AREA>.pha 

 
with the values listed in Table 3 and Table 4. 
 
The files are provided as tarball NewAthena_WFI_bkgd_v20240223.tar.gz attached to this 
document. 
 
The individual components, as well as the sum, are shown in Figure 1 for the example of 
NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_1amin_w_filter_OnAxis. 
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Figure 1: Background components for extended sources, on-axis, and with external optical 
blocking filter. The photon background (light green), the particle background with 
systematic uncertainties (brown), and the sum of both (dark green) are shown.  
 
 
 
 



NewAthena_WFI_bkgd_v20240223.tar




NewAthena_WFI_13rows_FD_20240223_bkgd_photon_1amin_w_filter_OnAxis.pha








NewAthena_WFI_13rows_FD_20240223_bkgd_photon_1amin_w_thick_filter_OnAxis.pha








NewAthena_WFI_13rows_FD_20240223_bkgd_photon_9asec_w_filter_OnAxis.pha








NewAthena_WFI_13rows_FD_20240223_bkgd_photon_9asec_w_thick_filter_OnAxis.pha








NewAthena_WFI_13rows_FD_20240223_bkgd_photon_w_filter_OnAxis.pha








NewAthena_WFI_13rows_FD_20240223_bkgd_photon_w_thick_filter_OnAxis.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_1amin_w_filter_5aminAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_1amin_w_filter_FoVAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_1amin_w_filter_OnAxis.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_1amin_wo_filter_5aminAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_1amin_wo_filter_FoVAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_1amin_wo_filter_OnAxis.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_9asec_w_filter_5aminAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_9asec_w_filter_FoVAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_9asec_w_filter_OnAxis.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_9asec_wo_filter_5aminAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_9asec_wo_filter_FoVAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_9asec_wo_filter_OnAxis.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_w_filter_5aminAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_w_filter_FoVAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_w_filter_OnAxis.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_wo_filter_5aminAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_wo_filter_FoVAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_photon_wo_filter_OnAxis.pha








NewAthena_WFI_13rows_FD_20240223_bkgd_sum_1amin_w_filter_OnAxis.pha








NewAthena_WFI_13rows_FD_20240223_bkgd_sum_1amin_w_thick_filter_OnAxis.pha








NewAthena_WFI_13rows_FD_20240223_bkgd_sum_9asec_w_filter_OnAxis.pha








NewAthena_WFI_13rows_FD_20240223_bkgd_sum_9asec_w_thick_filter_OnAxis.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_1amin_w_filter_5aminAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_1amin_w_filter_FoVAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_1amin_w_filter_OnAxis.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_1amin_wo_filter_5aminAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_1amin_wo_filter_FoVAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_1amin_wo_filter_OnAxis.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_9asec_w_filter_5aminAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_9asec_w_filter_FoVAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_9asec_w_filter_OnAxis.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_9asec_wo_filter_5aminAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_9asec_wo_filter_FoVAvg.pha








NewAthena_WFI_13rows_LDA_20240223_bkgd_sum_9asec_wo_filter_OnAxis.pha








NewAthena_WFI_bkgd_particle_1amin.pha








NewAthena_WFI_bkgd_particle_9asec.pha







