Quantum and photonics
innovations from Stanford

Step Into the
Quantum World ::::

Breakthrough Optical Frequency Processing for Quantum
Computing and Beyond
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% /‘ An extraordinarily selective prism for quantum computers
(( WHAT IT DOES One big challenge to making a working quantum computer is

communicating with all of its quantum bits at the same time. This device, also called
a wavelength multiplexer, helps solve that problem by separating or combining
wavelengths of light that are very close together. By tuning each wavelength to a
different atom, that ability could let it communicate simultaneously with more than
1,000 qubits inside a quantum computer.

APPLICATIONS Quantum computing, advanced optical sensing, next-generation

optical communications

High-Throughput Single-Molecule Photoacoustic Absorption
Spectroscopy with Nanomechanical Oscillators
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Turning light into vibrations to identify molecules ,/>
WHAT IT DOES This technology could let scientists detect individual molecules, a

highly desired capability in fields such as biological diagnostics, using a novel approach

grounded in light. Exquisitely sensitive nanomechanical resonators detect the unique Z
vibrational fingerprint individual molecules give off when light is shone on them. That @/ D
might reveal, for example, cancer biomarkers even very early on in tumor development.

APPLICATIONS Single molecule identification, drug discovery, biomolecular analysis

Manipulating Light with Nano-Actuated Electrically and Chemically
Responsive Surfaces
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Asurface that swells to control light in new ways

WHAT IT DOES These polymers swell when exposed to electron beams, selectively
revealing customized 3D surfaces that can bounce light back in specific ways to
change properties like wavelength or polarization. That ability to tune how light is

~ ~ A reflected could be used for a variety of applications, from detecting biomarkers to
Vo Yo Yo Ya tunable lenses.
)OO 0OC - APPLICATIONS Flexible bio-interfaces, endoscopic light delivery, hyperspectral imagers,

tunable nano-optics



