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JUNGFRAU: first full dynamic range calibration
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The JUNGFRAU detector

Sensitive from 1 - 104 photons per pixel per frame
no matter when the photons arrive
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Electron Source
Experiment How is it possible?

e charge integrating: collect charge throughout the integration window
e low noise: ensures single photon sensitivity
e high dynamic range: three dynamically switching gain stages per pixel
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Free electron laser:
electrons + undulators — short pulses of intense, coherent X-ray light
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* dead time free readout up to 2.4 kHz

Science case: what could you study with a 10 fs image? * 16 bits per pixel: 2 gain + 14 ADC

 Catalytic reactions
 Ultrafast magnetism

JUNGFRAU module:
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Calibration validation

Testing the lab-based calibration with data recorded at ESRF BM05
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Direct diffuse beam:
- at 70 keV, 85 keV

Direct focused beam:
 focus within one pixel

—
o
N

Average photons per pixel per frame
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High energy fluorescence: Comparison of all methods:

« eg tungsten, lead fluorescence  for individual pixels
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