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CCDs in the Search for Dark Matter

» CCDs (Charge-Coupled Devices) are imaging devices that generate

electron hole pairs from interaction with photons

» Damic-M aims to use CCDs to search for dark matter particles, in particular

the WIMP

» Skipper CCDs achieve high levels of sensitivity by measuring charge

several fimes
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FIndings

» All the parameters are closely coupled; change in one will affect many
others

» Summing Well Hi and Lo being far apart provided best results

» OG isincredibly sensitive and serves as the integral change to all other
parameters

» Drain and Reference Voltage have to change per amplifier and CCD



Changes Tested

» Different Sequencers with various parameters firing at different tfimes
» Result: OG firing with RG being most promising

» Changing the rise/fall time of the different gates
» Result: Little to no difference

» Keeping charge in different gates for various lengths of fime

» Result: Litfle to no difference



Optimizing Images

What we |look forg
1. Tracks!
2. Little to no loss of charge between skips

3. Pixel distribution follows Gaussian curve

4. Noise reduces by a factor of 1/v/N, where N is number of skips
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Noise Reduction
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Conclusions and Future Steps

» We have a better understanding of the different parameters, but they sfill
surprise usl!

Not all CCDs or their amplifiers function the same

Unable to see good charge transfer and the proper \/iﬁ noise reduction
simultaneously

» Confinue to fry and find the balance between these two factors
» Decrease sources of noise
» Getsingle-electron responsel
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