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Generation and detection of light at the single
photon level
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We develop quantum devices to enable the implementation of quantum technologies based on controlling
light at the single photon level with the aim of on-chip integration and novel instrumentation. Future quan-
tum communication and sensing will require high-performance quantum devices able to generate and detect
light one photon at a time. Schemes to manipulate light on-chip, based on integrated photonics, are car-
ried out in our group. Single photon sources based on semiconductor quantum dots can generate single as
well as entangled photon pairs at telecom wavelengths to enable implementation of long-distance quantum
communication. We operate a quantum network made of deployed optical fibers in the Stockholm area and
demonstrate single photon transmission and quantum key generation over 34 km.

The ability to detect single photons is crucial for quantum optics as well as for a wide number of applica-
tions. Several technologies have been developed for efficient single photon detection in the visible and near
infrared. The invention of the superconducting nanowire single photon detector in 2001 enabled the develop-
ment of a new class of detectors that can operate close to physical limits. Different aspects will be discussed
including wavelength detection range, time resolution, dark counts, saturation rates and photon number res-
olution along with various applications such as Lidar, quantum communication, deep space communication,
microscopy and bio-medical measurements.

Multipixel single photon detectors based on superconducting nanowires will also be discussed, including a
quantum spectrometer that is based on an array of high-performance single photon By time stamping single
photon detection events at the output of a spectrometer we generate data that can yield spectra as well as
photon correlations such as g(2), g(3) to g (n) as well as cross correlations among different spectral lines, under
pulsed excitation, transition lifetimes can also be extracted. This instrument therefore replaces a spectrometer,
a streak camera, a Hanbury-Brown Twiss interferometer and operates with far higher signal to noise ratio
than is possible with existing detectors that are commonly used in the infrared.

Apply for student award at which level:
None

Consent on use of personal information: Abstract Submission
Yes, I ACCEPT

Primary author: Prof. ZWILLER, VAL (KTH Royal Institute of Technology, Stockholm, Sweden)

Presenter: Prof. ZWILLER, VAL (KTH Royal Institute of Technology, Stockholm, Sweden)

Session Classification: Plenary

Track Classification: Track H - Plenaries


