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: Higher order correlation spectroscopy: a tool for the study of
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@ Quantum Fluorescence Lifetime Imaging Microscopy
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: Ground-state-energy calculation for the water
' molecule on a superconducting quantum processor
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@ Improved imaging resolutions with quantum information

Problem: Solution: Validation:
» Fundamental diffraction limit for visible | « Leverage Bayesian inference and PSF |+ Experiments can resolve separations
light: ~200 nm in direct microscopy engineering to improve resolutions down to 50 nm with a simple setup
« Smaller wavelengths damage samples | = Bias correction improves accuracy « Waveplates improve precision by 2x
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Understanding TDP-43 Aggregation using MD Simulations
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Quantum Spectroscopy; Spectroscopy with undetected photons in the mid-infrared
Optical Setup Design

y Isa Ahmadalidokht, Mahya Mohammadi, Christopher Poulton, Irina Kabakova, Alexander Solntsev
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@ Tracking of virus spike in a single cell using
' upconverting microscopy

Advantages of Upconversion in imaging and sensing
» Exceptional brightness and photostability.
» Tracking of cell organelles and their dynamics
» Sensing capability - Temperature dynamics of virus antigen in infected cell
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Trajectories of a single UCNP-spike showing
a rapid recycling from 30 min to 75 min.

Martin Sadraeian Next: Isa Ahmadalidokht --> Nehad Elsalamouny



. Quantum Microscopy; Microscopy with undetected photons in the mid-infrared
Optical Setup Design

Isa Ahmadalidokht, Mahya Mohammadi, Christopher Poulton, Irina Kabakova, Alexander Solntsev Quantum MICI"OSCOpy

SPDC Biological Mirror
Samples Parabolic
T Mi = Mirror
) A ; irror n U
FTIR Spectroscopy - Signal 0 . Dichroic
) ‘ F Mirror
MIRROR ! %
4
F | r o
DELAY - 7 A
1 LINE h Idler H ' 5 Il:ll AgGa$,
_ ' Pump Laser
BROADBAND BEAM- > 2 type-INLC ..’ @ 780 nm
SOURCE Y SPLITTER N
% |, Dichroic
> < > 2 & Mirror
4 5
Biomarkers Eetec]r %OH bj"v Colgma.lting
SAMPLE NIR detector ptics Bandpass
«—> «—r — - Filter
DETECTOR
? Entangled Photons !

Either Camera
[ [ D

MIR (5-10 Micron) NIR (700-900 nm) ® : 5\ _ \“
4
LY

Isa Ahmadalidokht Next: Nehad Elsalamouny --> Shikun Ma



Rationally Desighed Quenchbodies:
Advancing Fluorescent-based Diagnostics
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@ ChromaCRY: an optogenetic tool to shut down a genome
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The Effects of Conformational Sampling and QM Region Size
in Adaptive QM/MM Simulations

Increase Sampling

Made with Biorender
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Key Challenge:
Slow Basis Set
Convergence

Epr|C|tIy Correlated
§ Double Hybrid DFT

Nisha Mehta
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