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qubits, photons, entanglement
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entangled state  superposition; cannot be decomposed into a direct tensor product
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how to entangle (concept)

superpose two kinds of 2-photon states (photon pairs)
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possibility possibility

cluster state (graph state)
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(Raussendorf & Briegel, PRL 2001)
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how to entangle (in practice)
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(HS Park et al., OSK 2007)
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multi-photon entanglement
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quantum computer

measurement result — measurement basis
(% Gy

...................................................
. -

N :
.iw i
.- ,iw
Foirmo-o-o-
output
entanglement qubits
chain
quantum circuit cluster state

KRISS 3% 23,



quantum standards

absolute photon source absolute quantum efficiency
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calibration of absolute quantum effiency

iris L

mirror

He-Cd laser (325 nm)

HWP type-1 BBO

(2 mm)
quantity e standa-rd unce.rtair-lty
uncertainty | contribution
total single count rate A 16.2 -2.2x10-4
background single count rate A 1.9 2.6x10-5
total coincidence count rate A 8.9 4.1x10-4
accidental coincidence count rate A 1.7 -7.6x10-5
| TAC dead time B | 29x10-9 6.7x10-5 |
collection efficiency 4.8x10-4

19JUnod

SPCM

collection efficiency @ OD 0: (31.00.1) (%)
collection efficiency @ other OD: (31.1 =0.1) (%)

(MS Kang et al., to be submitted to Metrologia )
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outlook

= what to do next

- increase # of photons in entanglement
- improve quality of entanglement

- measure uncertainties affecting quantum standards

= future challenges

- demonstration of quantum computation

- realization of quantum standards
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