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QUANTUM CONTROL

Goal 1s to manipulate atomic and molecular
dynamics phenomena

Accomplished by shaping pulses of coherent light
using a variety of parameters

Set cost function and optimize various
parameters using a machine learning algorithm



WHAT 1S ICE?

Accomplishes quantum control with
Incoherent sources:

Incoherent radiation (gas of photons)
Gas of particles

Significantly more accessible than traditional
quantum control

Has yet to be demonstrated
experimentally



CURRENT AND POTENTIAL APPLICATIONS
OF ENERGY CONVERSION . 2
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OUR GOALS

Use 1incoherent radiation to control the
energy level populations of several 1ons

Observe non-linear processes, most
notably energy up-conversion through
lon-lon energy transfer

Enable novel uses of energy converting
materials



OPTIMIZING SIMPLE SYSTEMS

We optimized the fluorescence of Rhodamine 6G
(a well known fluorescence standard)
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The fluorescence of Rhodamine 6G throughout an optimization
minimizing the fluorescence
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The resulting spectra from our optimizations maximizing and minimizing
Rhodamine 6G’s fluorescence



WHAT IT MEANS?
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Absorption spectrum of Rhodamine 6G

We saw significant amplitude modulation
around 450-600 nm

This effect corresponds to the absorption
band in Rhodamine 6G

Our experimental set-up 1s sound



SAMPLE PREPARATION

o Up-converting materials are difficult to prepare

o We now collaborate with Intelligent Material
Solutions who manufacture numerous up-
converting nanocrystals




Samples are highly non-linear with many long
lived excited states
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Fluorescence decay of Yttrium
Oxysulfide doped with
Yb, Er, and Ho
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UP-CONVERSION LUMINESCENCE WITH
PUMPING AT 1550NM

Yttrium Oxysulfide doped with Yb, Er, and Ho
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Yttrium Oxysulfide doped with Yb, Er, and Tm
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CHARACTERIZING LANDSCAPES (YB/ER/TM)
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MOVING FORWARD

Analyze landscapes using HDMR
analysis

Further complicate landscapes by
introducing additional light sources and
time dependencies

Gain deeper insight into up-conversion
mechanisms
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