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DELiGHT (Direct search Experiment for Light dark matter, https://delight.
kit.edu/) [1] is an upcoming direct detection dark matter experiment using a novel
approach to probe the thus far uncharted low mass dark matter parameter space.

To be able to detect signals from potential dark matter in the sub-GeV domain, a
sophisticated experimental setup is necessary. The active detector volume consists
of superfluid *He, which when excited releases its energy via quasiparticles, photons
and exited molecules. By precisely measuring these energies, light dark matter
(LDM) signals can be distinguished from the recoil background.
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For the precise determination of these energies magnetic microcalorimeters (MMCs)
are utilized in the experiment [2]. The principle is that an absorption of energy
causes the temperature of the sensor to increase, which in turn changes the mag-
netization of the sensor. This change in magnetization can then be measured by
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a superconducting quantum interference device (SQUID), leading to an unprece-
dented energy resolution in this energy regime. However, before the MMCs can be
deployed in the experiment they need to be calibrated first with a proper source,
which will be the assignment of this exercise sheet.

The specific tasks for this exercise sheet are again provided by a Jupyter Note-
book, which you can find at the usual location: https://gitlab.etp.kit.edu/
Lehre/modexph3_forstudents. For this exercise it is sufficient to use the standard
Datenanalyse container on the jupytermachine.

Exercise 1: Theoretical Model (3 points)
Exercise 2: Traces (3 points)
Exercise 3: Event Selection (4 points)
Exercise 4: Time Correction (5 points)
Exercise 5: Energy Calibration (5 points)
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