’ t:—_«’—t~jﬁujj;ju‘,jjn[]]ul’,i[
B ee8Bee sepa8s88 §/VVVEHE
. . . ;

_ VML TEELE: : ' | INJU N AUSTRIA
" Goguguuy ofEgEds DoBagoay
e Do 0000l 0= [gopoo0n0ao]|

Institute of Science and Technology

Physical Sciences Seminar

Quantum Rifling: Revisiting the Stern-Gerlach
experiment with a twist

Daniel Szombati (University of Queensland, AUS)

Host: Johannes Fink

Quantum mechanics postulates that a measurement forces the wavefunction of a qubit to
collapse to one of its two eigenstates. The result of the measurement can then be recorded as a
discrete outcome designating the particular eigenstate the qubit collapsed to. | will show that this
well-accustomed picture of quantum measurement breaks down when the qubit is strongly driven
during measurement. More specifically, when the evolution speed exceeds a threshold defined by
the characteristic measurement time, the outcome does not contain any information about the
initial state of the qubit, and thus the measurement does not generate any back-action. We call
this phenomenon quantum rifling (in analogy with the way a bullet is made to spin before it leaves
the barrel of a gun), as the fast spinning of the Bloch vector protects it from collapsing into either of
its two eigenstates. We study this phenomenon with two superconducting qubits coupled to one
and the same detector and demonstrate that quantum rifling allows us to measure either one of
the qubits on demand while protecting the state of the other one from the measurement back-
action.

Tuesday, May 28, 2019 02:00pm - 03:00pm
IST Austria Campus Mondi Seminar Room 2, Central Building
This invitation is valid as a ticket for the IST Shuttle from and to Heiligenstadt Station. Please find a schedule of the IST Shuttle on our

webpage: https:/ist.ac.at/en/campus/how-to-get-here/ The IST Shuttle bus is marked IST Shuttle (#142) and has the Institute Logo
printed on the side.
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