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sample of objects! 
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The upper limits are calculated based on X-ray aperture photometry and Bayesian approach (Kraft et al. 1991):

(see Ruiz et al. 2022.)

N: Observed counts.
B: Background counts.
CL: Confidence interval. 

Method
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t: Exposure time
EEF: Encircled energy fraction 
ECF: Energy conversion factor
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Upper limits and photometric products available for 
every pixel of eROSITA-DE footprint. 

The upper limits are calculated based on X-ray aperture photometry and Bayesian approach (Kraft et al. 1991):

(see Ruiz et al. 2022.)

Method

N: Observed counts.
B: Background counts.
CL: Confidence interval. 
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Upper limits available per sky tile and 
energy band at:

● 0.2 - 0.6 keV
● 0.6 - 2.3 keV
● 2.3 - 5.0 keV
● 0.2 - 5.0 keV
● 0.2 - 2.3 keV.

The upper limit products

Tubín-Arenas et al. (2024), A&A, 682, A35
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The upper limit products
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The upper limit products

DR1 upper limits: https://erosita.mpe.mpg.de/dr1/AllSkySurveyData_dr1/UpperLimitServer_dr1/

Credits: J. Sanders and J. Haase. 
Tubín-Arenas et al. (2024), A&A, 682, A35
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eRASS1 upper limits are publicly available for all 
X-ray community together with DR1!

● Upper limits available in 0.2 - 0.6 keV, 
0.6 - 2.3 keV, 2.3 - 5.0 keV, 0.2 - 5.0 
keV, and 0.2 - 2.3 keV.

● Access through the web: 
https://erosita.mpe.mpg.de/dr1/AllSkySu
rveyData_dr1/UpperLimitServer_dr1/

 
● Choose the ECF wisely! 

Upper limits of subsequent eROSITA surveys will 
be published together with the future data releases. 

The eROSITA Upper Limits

Tubín-Arenas et al. (2024), A&A, 682, A35

https://erosita.mpe.mpg.de/dr1/AllSkySurveyData_dr1/UpperLimitServer_dr1/
https://erosita.mpe.mpg.de/dr1/AllSkySurveyData_dr1/UpperLimitServer_dr1/
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The eROSITA Upper Limit Server (Tubín et al. in prep.)

Need of an flux upper limit to understand the 
physical and statistical properties of non-detected 
sources such as variables, quiescents, transients, 

or sources selected in wavelengths other than 
X-rays.
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The upper limits are calculated based on X-ray aperture photometry and Bayesian approach (Kraft et al. 1991):
Method

EEF: Encircled energy fraction 
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The upper limits are calculated based on X-ray aperture photometry and Bayesian approach (Kraft et al. 1991):
Method

EEF: Encircled energy fraction 
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Upper limit calculations based on X-ray aperture photometry and bayesian approach from Kraft et al. 1991.

The eROSITA Upper Limit Server (Tubín et al. in prep.)

(see Ruiz et al. 2022.)
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The upper limits are calculated based on Bayesian 
approach (Kraft et al. 1991):

see also Ruiz et al. 2022.

Theoretical background
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The upper limits are calculated based on Bayesian 
approach (Kraft et al. 1991):

● Low count regime → Poisson statistics!  

● Using Bayes Theorem:

● The shaded area under the curve is given by:
 

see also Ruiz et al. 2022.

Theoretical background

The upper limit, 𝑈𝐿, at an arbitrary confidence interval 
CL is then defined as the value of 𝑆 for which the 

cumulative probability equals CL.
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Solving for UL:

Theoretical background

see also Ruiz et al. 2022.
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Solving for UL:

UL only depends on N, B, and CL:

● N: Observed counts from image.fits 
● B: Background counts from bkg.fits
● CL: Confidence interval. 

Theoretical background

see also Ruiz et al. 2022.
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HEALPix: Hierarchical Equal Area isoLatitude Pixelation
The sphere is hierarchically tessellated into curvilinear quadrilaterals

The upper limit products

Tubín-Arenas et al. (2024), A&A, 682, 35
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The upper limit products
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The upper limit products
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● Absorbed power-law spectral model:

The upper limit products

Tubín-Arenas et al. (2024), A&A, 682, 35
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The upper limit products
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