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Absorption of M photons Emission of M photons
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Be+ & BeZk
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Qubit: Beryllium ion °Be* (1 =3/2)
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Qubit: Beryllium ion °Be* (1=13/2)
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Observation of entangled states of a fully-controlled 20 qubit system

Nicolai Friis,!** Oliver Marty,”?:* Christine Maier,®* Cornelius Hempel **: T Milan Holzépfel,> Petar
Jurcevic,* 1 Martin Plenio,? Marcus Huber,! Christian Roos,® Rainer Blatt,** and Ben Lanvon®-*
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Friis, N. et al. Phys. Rev. X 8, 021012 (2018).




Notable recent ion experiments

Five ions compared with
IBM quantum experience -
five superconducting qubits

Table 2. Summary of the achieved success probabilities for the
implemented circuits, in percentages

Connectivity Star shaped Fully connected
Hardware Superconducting lon trap
Success probability/% Obs Rand  Sys Obs Rand Sys
Margolus 74.1(7) 82 75 | 90.1(2) 91 81
Toffoli 52.6(8) 78 59 | 85.0(2) 89 78
Bernstein-Vazirani 72.8(5) 80 74 | 85.1(1) 90 77
Hidden shift 35.1(6) 75 52 \ 77.1(2) ) 86 57

www.research.ibm.com/ibm-q N. M. Linke, et. al., PNAS, 114, 3305 (2017)



Scalmg Up: 4K to get lower pressure

5-segment linear rf ion trap
(Au on Al,O, blades, 200pm)

K Shield
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171Yb* (mostly)
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Credit: Monroe group
Pagano, G. et al. Quantum Sci. Technol. (2018) doi:10.1088/2058-9565/aae0fe.
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Questions?




