




history of clocks
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limited by 
natural linewidth!



nuclear isomers 
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existence of 229mTh
confirmed [vdW16]









MMC principle
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excellent linearity

outstanding energy resolution

















linearity calibration

• identify many lines
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linearity calibration
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• identify many lines

• deviation from linearity 
< 0.5 % @ 30 keV



linearity calibration
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• identify many lines
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linearity calibration
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• identify many lines

• deviation from linearity 
< 0.5 % @ 30 keV

• selection of well-
known reference lines
















