X-ray detector gain
correction without flat fields
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Measurements

y=Ax

y = measurement
A - measurement or sensing matrix
x = measured signal
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Measured Signal
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20 positions

Ly(x,y) = G(x,y) - S(x,y) +¢
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Measured Signal

Io(x,y) Il(xly)

So(x,y)  Si(xy)  S(xy)
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Median filter
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Detector point spread

Pixels illuminated Detector measurement
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Gain correction with recent map Gain correction with old map
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11-ID-C, 105.7 keV 11-ID-C, 105.7 keV, 50 keV threshold
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17-BM, 27 keV energy 17-BM, 51 keV energy
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60 keV threshold, experimental
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Input image, contrast adjusted Gain corrected, contrast adjusted
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https://github.com/jmsweng/X-ray-detector-gain-map
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Code is provided in the form of Jupyter Notebooks, installation instructions for Jupyter are found here, though it is L
anguages
already included in the default install configuration of Anaconda Python which is the recommended Python install for guag

this code. Code is written for Python 3 (Python 3.9.7 was used to run the code to generate example images).
® Jupyter Notebook 100.0%

Documentation is currently a work in progress and may (though is not likely to

significantly) change without notice

Code to calculate a gain map for an x-ray area detector at an arbitrary beam energy using measurements of an
amorphous scatterer. May be used to correct for non-uniformity in detector response at energies where it is not
possible collect a flat field. May also be used to quickly measure a gain map to monitor and correct for detector
degradation from exposure to radiation.




