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Introduction Methods

« Quantum device certification will be of paramount importance with the

advent of second quantum revolution « Since we are concerned with self testing all pure bipartite entangled states,

we can express our target state, using Schmidt decomposition, as:
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L Alice performs black box measurements
x €10,1,2}

Figure 1:Device Certification Schemes (source: Eisert, J .,
Hangleiter, D., Walk, N. ef a/. Quantum certification and
benchmarking. Nat Rev Phys 2, 382—-390 (2020)

Bob observes the generated
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« SelfTestingi1s a device certification method requiring weaker assumptions
compared to full tomography; however, the state 1s certified up to local

1Isometry
* Quantum Steeringis a phenomenon lying midway between Entanglement Outcomes
and Bell Nonlocality
« Selftesting via quantum steering helps in alleviating mathem atical a€{0,..,d-1j
difficulties and the semi-device independent scenario arises naturally in
cases such as delegated quantum computing |

* In this work we show selftesting of all pure bipartite states in a semi-device 7

independent scenario using quantum steering Existence of an isometry @ on Alice’s side
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Background
Here we provide some crucial definitions: .3 '
* In the semi -device independent scenario, the source generates a state - 1) o) = liunk
p48 and one party (Bob) can fully characterize his side of the state ( whﬂ) U }‘q @ ‘lﬁmrﬂﬂ)ﬂ’ﬂ
 However,we treat Alice’s measurements as black box measurements, [I](Mahf w}ﬂﬂ) = Uunk)ﬂ X M”H‘lfbmrﬂﬂ)ﬂ’ﬂ

identified by x = {0,...,my — 1} and her outcomes as a = {0, ...,04 — 1}

Figure 3: Self Testing scheme

Semi-device Independent (SDI)

Alice Bob
x=20,..,my—1

Main Result
pﬂﬂ' * In the SDI scenario, for any bipartite pure entangled state ‘lptarget)a there
' Pa|x exists an ideal set of assemblages {aa|x};d:al, where x € {0,1,2} and a €
{0,1, ...,d — 1} which when observed on Bob’s side after Alice performs black
) box measurements on their joint state  p4? self tests the target state
[¥earger) @nd ideal measurements on Alice’s  side
' * Further, for the case of maximally entangled states of any local dimension the
a=0,..,04—1 SDI certification can be made robust

Quantum assemblages {g,x}  such that:

a,x
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Alice’s measurement

* In the SDI scenario, self testing requires the existence of an isometry ® such
that the reference state and measurements {\1/3), Ma|x} on Alice’s side can be References
extracted into the ancilla space from the real state and measurements
{Il/J) Iy } P 1. Yang, T. H., & Navascueés, M. (2013). Robust self -testing of unknown quantum
AB» Talx ) _ _ systems into any entangled two -qubit states. Physical Review A , 87 (5), 050102
O([Y)ap) = ‘]unk>A‘l/J>A,B 2. Coladangelo, A., Goh, K. T., & Scarani, V. (2017). All pure bipartite entangled states

can be self -tested. Nature communications ,8 (1), 15

CI)(1\4a|xh./)>AB) = |junk), (Ma|x‘lp>A/B)



	Slide Number 1

