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* History of computation has evolved dramatically in -75 years
= Quantum compating (O offers disruplive compuling potential
» Many two-state quantum systems being examined for QC
® Perreived .||.'|1.'i|nl.|ﬁps of ||n|1i||:m'|| gilicon quanium {i'l'I'LIi‘Ir'!.-'. irnfrasfracure,
integration, power, spin docoherence
— Modern CPU enabled by solid-state {i.e,, vacuum tubse nol practical)
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» GaAs lateral double quantum dots (DOD) have demonstrated qubit gating
# Pauli-blockade recenily demonstrated in SiGe/sSF and UTB-50 cases
* Dur approach: pursee suriace 5i MOS-DOD
~ Compatible with “Si epitaxy == long T,
- Charge stability demonstrated with MOS system [e.g., Zimmerman et al.|
— Gales very close to 2000 == smaller dots than modulation ﬂnpl,'ll il
- Possible drop-in with SNL CMOS process flow (e.g., fast, low noise sense)

~ Patbwways o adopl SiGesss or donors through 2*“-generation struciures
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= Goal: DESIGM an error corrected logical qubit
= Challenge:

— Design fault tolerant error correction for which hardware _ _ _ _ T -
can achieve p l
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- AND doesn’t require resources that make classical circuit
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realization impossible in cryostaf
# Costs: power, bandwidth, density, transpori; efc.
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= [nitial silicon nanostruciures tabricated and messured

= Single electron transistor (SET) action demonstrated
= 5i foundry combination with micro-fab processes (e, e-bearm [ithography) established
— Early demonstration of SET provide potential electrometry test platiorm and has helped
il']l-nﬁl-!.- needed materials & Pilﬁi"hhil.'q]l irr'l]Jul':wrm-l.-nh
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= Firal ever application of Geiger mode !
avalanche detection for single jon [ B0
implantation demonstrated
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® Current qubit read-out uses radio - _ﬁ.r-.'.u- . I:;-.:Eu I F'm-:ilr;':-
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= SN “digital read-out” design e
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