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Analysis of newly retrieved navigational data for the Pioneer 10 and 11 spacecraft suggests that an anomalous
acceleration in their motion is steadily decreasing, pointing to asymmetric radiation of heat as the likely cause, rather

than the more exotic explanations previously proposed
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Rotating the spin of an exciton

Optically Induced Rotation of an Exciton Spin in a

/ I_V\ Semiconductor Quantum Dot
- E. Poem, O. Kenneth, Y. Kodriano, Y. Benny, S.
‘Q_.. Khatsevich, J. E. Avron, and D. Gershoni
\lH Phys. Rev. Lett. 107, 087401 (Published August 18, 2011)

- E. Poem et al., Phys. Rev. Lett. (2011)

Semiconductor Physics

http://physics.aps.org/synopsis-for/10.1103/PhysRevLett.107.087401
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Many of the approaches taken with the aim of achieving quantum information processing involve manipulating spins
in semiconductor quantum dots. The spins in question belong to electrons confined in the dot, which are probed and
controlled by optical or electromagnetic means. An intriguing alternative possibility is manipulating other spinful
entities, like an electron-hole pair (exciton), created by illuminating the dot with laser light.

In a paper published in Physical Review Letters, Eilon Poem and collaborators from the Technion in Israel,
demonstrate the first rotation of the spin of a confined exciton by a single laser pulse. Despite the short (about a
nanosecond) lifetime of the exciton, a property which makes its manipulation quite challenging, many spin
operations are, in principle, possible with the use of suitably short (picosecond long) laser pulses. It is too early to
tell if this development will have the same appeal as the manipulation of electron spins in these devices. While both
methods are conceptually similar, there is yet a fundamental difference between them. While the polarization of light
can be fully converted into an exciton spin polarization, it cannot be fully converted into electron spin polarization. —
Alex Klironomos
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