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Motivation

ÅFundamental challenge:low collection efficiency
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ÅGoal:realize efficient quantum atom-light interfaces

Å Record with single atoms in free space: ~10% (Kurtsiefer, Singapore)
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A possible fix: collective enhancement
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ÅBranching Ǌŀǘƛƻ ŘƛŎǘŀǘŜŘ ōȅ άƻǇǘƛŎŀƭ ŘŜǇǘƘέ 

ÅAtomic ensemble: collective enhancement of emission in 
preferred mode

ÅOptical depth sets fundamental limits to errors of applications
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A fundamental limit

ÅOptical depth sets a fundamental limit to efficiency of 
applications involving atom-light interfaces
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ÅExperimental state-of-the-art for photon qubits 

Laurat (Paris), 2017

Error ḐσπϷ
Å Fundamental error shrinks too slowly with D

Å Increasing D too much creates other problems










































