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Apichai Jomphoak, Ph.D.
Opto-Electrochemical Sensing Research Team (OEC)
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What's the Magic Behind Graphene’s ‘Magic’ Angle?

https://www.quantamagazine.o




TWO WEIRD TO BETRUE

Atfirst it was an insulator, but give it a charge and it becomes a superconductor, talk about

weird!
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Improvised Explosive Device/(I1ED)
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@ IED Pipe Bomb Assembly m
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NECTEC SERS Chips

PETN

Main Charge
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RDX

ANFO
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Black Powder
Power Gel
Power gel & Chlorate




TNT: Raman Spectrum RDX: Raman Spectrum

Intensity (a.u.)
Intensity (a.u.)
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ANFO: Raman Spectrum Tetryl: Raman Spectrum

Intensity (a.u.)

Intensity (a.u.)
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Chlorate: Raman Spectrum KNO3: Raman Spectrum
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Paraquat Experiment
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Paraquat Calculation
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B Caffeine
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The fastest su er in the world




Caffeine
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D. Wecker,Microsoft Quantum



Caffeine

Exponential Scaling
=» 16 Gb
= 16 Tb

= 16 Pb

D. Wecker,Microsoft Quantum
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Quantum 2.0:
“Shut up & engineer!”
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2012

5

Logical
Qubits

Proven
Technology

Quantum Fourier transform
Elementary factorization
algorithms (Shor’s)
Fundamental search
algorithms (Grover's)
Trivial parity learning
Rudimentary quantum
machine learning

Basic Fourier transform
Basic research, listing
Trivial factorization
Rudimentary fitting
Optical recognition
(machine learning)

2014 2016 2018
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L

L
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Quantum Computing: Technology Roadmap, Global, 2012-2032
B )

50
Logical
Qubits

Benchmark
Solvers

Search and optimization
(Grover's)

Variational quantum
eigensolvers

Quantum genetic
algorithms

Quantum chemistry
Collective decoding

DNA microarray analysis
Process engineering
optimization

Advanced search
Quantum dynamics
Quantum sampling

2022

2020

r

500

Logical
Qubits

Quantum
Supremacy

Smart optimization
algorithms

Advanced machine learning
approaches

True fault tolerance
methods for error correction
Random numbers
generation

Quantum chemistry

Molecular dynamics
“Artificial intelligence for
machine learning
Remote sensing
Number random generation

2024 2026 2028

5,000
Logical
Qubits

Multipurpose
Computing

Multipurpose algorithms
Advanced encryption
algorithms
Quantum image
processing
Quantum algorithms
(Durrand-Hoyer's,
Ramesh’s, Vinay's)

Large-scale factorization
Operating systems
Smart image recognition
Faster resolution of
complex optimization
problems

2030 2032

>

Source: Frost & Sullivan



Quantum

Softwa re
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i 3 : S-S
Quéntum Simulation Platform
» using Classical Computers

Hello, | am
Quantum

Computer.

-1 IBM: Quantum Chemistry

L] Huawei: HiQ Cloud Service Platform

] Google: ‘Q'OpenFermion J ot
K2 pyscf
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Quantum Simulation

.+ All Science

Designh Materials

Advanced Materials

Genengnews.com Science.com



""ﬂrog en

~ fixation







