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Primera revolucio quantica

Cientifics/Propietats

Plank: quantum d’accio
Einstein: efecte fotoeléectric
Dirac: spin

Bohr: orbitals al atom

Tecnologies i Aplicacions

. Fotoelectricitat
- Sensors obrir portes
- Panels solares —

Laser .
Codi barres )

CD's

Medicina: operacio ulls
Industria: tall materials
Mesura de distancies
Comunicacions fibra optica

Electronica estat solid
- Leds iLasers en un xip
- Memories i portes logiques

Sensorica
- RMN
- Rellotge atomic
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Segona revolucio quantica

Cientifics/Propietats Tecnologies i Aplicacions

: : . e Telecomunicacio
Heisenberg: indeterminacio

de Broglie: dualitat ona/particle RS Sensorica

Schrodinger: superposicié i funcio d'ona o Computacio

Bohr: col-lapse de la funcié d’'ona Simulacid

Bell: Entrellagat (mateixa funcié d’'ona)
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Telecomunicacio

Micius satellite

Beijing,
’ China
Vienna, l

Alice Austria |

Quantum Channel
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Sensorica

\ Electric
.4  Field

Magnetic - )
| o Field :
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Atomic magneto

— ' Rotation




| Entanglement & Noves aplicacions de la revolucié quantica
“The Quantum Information Company*

Computacio

Tipus de qubit

lon trapping Photonic
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Superconducting circuits Spin silicon
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Computacio

Caracteristiques

e Entrellacament

e Paral-lelisme

o Aleatorietat

e |nestabilitat

Remote Users on PC Interface
LAN or

i Internet

—ai

et = ) A Pulse Tube
wo= s Dilution Refrigerator
"

> | # “ ‘ ‘l ' “ ‘ ‘, i Shielded Enclosure Control Subsystems

and Servers
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Computacio

v' Gran velocitat per resoldre certs problemes

v' Gran importancia dels algorismes Computadors quantics

« IBM Q (20 gb)
- IBM (53 gb) per investigar
GOOGLE Sycamore (53 gb)
- Quantum supremacy setembre 2019

- ——— Y 46 INTEL Tangle Lake (49 gb)
A PANET TR : : ALIBABA (11 gb)
;-“’1‘"#" ik ""”p ) MICROSOFT (N/A)
At fRUY e 31 sl XANADU (N/A)
PSI Quantum
- prometen 1.000.000 gb en 5 anys.
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Computacio

Amenaca a la criptografia actual (RSA):
factoritzar un nombre de 2048 bits (617 digits)

POST QUANTIC CRYPTOGRAPHY
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Simulacio

D-WAVE 2000Q (2.048 gb) quantum annealer

Bs FUJITSU DAU (1.024 gb) digital annealer

y Sk
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Computacio i Simulacio

Aplicacions
OPTIMITZACIO
- Financera
<d - & - Logistica =
-‘.' - Produccio =8
Tonl |A (Maching Learning)
- = ‘ o - Vehicle autonom ==
T — . - - - Reconeixement facial ek

L T T x\ ¢

" A LIFE SCIENCES
- Bioquimica
- Processos

"La millor aplicacio de la segona revolucio quantica encare no la coneixem"
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Evolucio tecnologica

Short term (2020) Medium term (2023) Long term (2027 on)
£ Low- Secure communications
= ow-cost compact quantum nication 4
3 | random number generator (quantum key distribution, (Ls;gi: (;s;?]r;c:a(t')eiﬁil?e) Quantum Internet.
. | (cybersecurity and QKD) implemented at '
c computing). metropolitan distances.
g Quant t
5 Quantum processors with Quantum processors tested uantum computers
O more than 50 qubits. in data centres. surpass classic
o computers.
Quantum algorithms. Quantum machine learning.
Experimental devices with Quantum advantage in Quantum simulators for the
quantum advantage. problem-solving (optimization). design of new materials and
artificial intelligence.
3 >
£
S §’ Prototypes of sensors for medical Integrated quantum Commercial sensors and
o £ diagnosis, chemical analysis, civil sensors: first devices on the large-scale sensor networks.
n § engineering and navigation. market.
C

Source: EIC (DGI-ACCIO), based on data from ICFO
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Noves aplicacions de la revolucié quantica

Ecosistema quantic a Catalunya

TECNIO, research and technology centres Universities
-
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