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Departmental Collogquium

The Quantum Loom: Efficient Generation of Photonic Graph States

Hagai Eisenberg

Racah Institute of Physics - The Hebrew University of Jerusalem
Host: Jonathan Dowling
3:30 PM Thursday, September 7
109 Nicholson Hall
» Refreshments served at 3:10 PM in 232 (Library) Nicholson Hall «

The generation of entanglement between more than two particles is a major challenge for all
physical realizations. It is required for the realization of many quantum information protocols,
including quantum computing. Single photons are one of the most promising realizations of
quantum bits (qubits), as they are easily manipulated, preserve their coherence for long times,
and information can be stored in their many different degrees of freedom. Up to date, up to ten
photons have been entangled in a single state through their polarization degree of freedom. The
main difficulties in increasing this number are the elaborated setups required and the low rates
of state production. Dr. Eisenberg will present a novel and simple scheme that can in principle
generate entanglement between any number of photons in a linear cluster state from a single
fixed setup. This scheme combines photons from one source in a single path, but at different
times, using an optical delay. It can be extended to create higher-dimensional cluster states, and
even arbitrary graph states. Such states are useful for the one-way quantum computer scheme.
Results from such a setup using heralded single photons will be presented. States of two and
three entangled photons were measured, with good visibilities of their quantum interference.


https://www.lsu.edu/physics/colloquia-seminars/eisenberg_colloquium.php
http://www.phys.huji.ac.il/~hagaie/

LSU Physics & Astronomy in the News

e L SU Media Center: LSU Health Physics graduate student replicates 1976 ¢ Atomic
Man’ incident - Oak Ridge pilot pesearch project pakes a page from its ptoried history

e Science News Magazine:"Tabby’s star is probably just dusty, and still not an alien
megastructure - New analyses suggest the object might have an odd stellar cycle or be
shrouded in tiny particles"

e The LSU College of Science Newsletter.

New Publications

- Kiristina Launey published a book "Emergent Phenomena in Atomic Nuclei from
Large-Scale Modeling: A Symmetry-Guided Perspective"

« "A Clarion Call for Large-Scale Collaborative Studies of Pediatric Proton Therapy" by
Gonzalez, Newhauser, W. and Walsh, L. etc.

Events

University will be closed Monday, Sept. 4, for the Labor Day holiday.
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