Investiga¢do dos aspectos fundamentais da mecanica quantica.

Lidar com a natureza quantica dos sistemas fisicos dentro de uma teoria de

informacao.

Abordagem dos processos termodinamicos do ponto de vista da mecanica

quantica.

Desenvolvimento de emuladores quanticos: mapear problemas de dificil

solugdo em sistemas fisicos que imitem as suas hamiltonianas.

Processadores quanticos de informacgao.

Comunicagdo quantica: criptografia e teletransporte.

Area multidisciplinar.
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The future is

Quantum

The Second Quantum Revolution is unfolding now, exploiting the

enormous advancements in our ability to detect and manipulate single
guantum objects. The Quantum Flagship is driving this revolution in

Europe.

LEARN MORE




MIT Technology Review =

Computing / Quantum computing

The man turning China into a quantum
superpower

Jian-Wei Pan, China’s “father of quantum?”, is masterminding its drive for global
leadership in technologies that could change entire industries.

by Martin Giles Dec 19,2018
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Micius — Graz, Austria
Date | Siftedkey | QBER | Final key
06/18/2017 | 1361 kb 1.4% ' Micius — Xinglong, China
06/19/2017 | 711 kb 2.3% T < o -~ . Sifted key | QBER | Final key
06/23/2017 |700kb | 2.4 ' 06/04/20TMM279 kb | 1.2% | 61kb
06/26/2017 1| 1220 kb 5% 06/15/2017 1.1% | 141 kb

06/24/2017 | 848 kb ™ 1.1% | 198 kb

7600km

Micius — Nanshan, China g
Date Sifted key QBER  Final key "
05/06/2017 1329151)* 1.0% 305 kb~

o7xon2gﬁ’5¢bb’ 17% 398 kg.d-
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The U.S. National Quantum
Initiative: From Act to action

Academia, agencies, and industry will work together

By Christopher Monroe'?2, the National Science Foundation (NSF) has
Michael G. Raymer?, Jacob Taylor*?> three-decade record of supporting a divers
complement of QIST researchers. More re-
Ithough quantum information science | cently, the U.S. Department of Energy (DOE)
and technology (QIST) is based on | Office of Science and laboratories hav
fundamental physical tenets familiar | helped expand team-based efforts, and agen-
to many in the academic world, it re- | cies such as NASA continue smaller-scale re-
mains alien to much of the industrial | search and development.
and engineering workforce that will Now, the National Quantum Initiative Act,




# Now, the National Quantum Initiative Act,
| which passed with strong bipartisan sup-
port in Congress and was signed into law by
e ———E . President Trump in late 2018, instructs the
urtc o e i To chi o e fape) s bt 10 s To st 3 magied e NIST, NSF, and DOE to work with academic
institutions and private industry to catalyze
the growth of QIST, largely through forma-
tion of the NQI. The NQI looks to follow a
science-first approach that will stimulate de-
velopment and use of new technologies span-
ning academia, government laboratories, and
industry. This approach will enable collabo-
ration across borders, as other countries em-

bark upon similar paths.




Instituto do Milénio de Informacdo Quantica (CNPqg) - 2001-2005/ 2005-2009

Instituto Nacional de Informacdo Quantica — INCT-1Q
(CNPqg/FAPESP) =2009-2016
(CNPqg/FAPERJ) = 2016-atual

INCT-IQ

Instituto Nacional de Ciéncia e
Tecnologia de Informagdo Quantica
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Gustavo Wiederhecker (optomecanica em microcavidades) - JPII

Tiago Alegre (nanoressonadores 6ticos e mecanicos) - JPII

Felippe Barbosa (6tica em microcavidades) - JP

Francisco Rouxinol (CQED - NEMS) - JP
Pierre Louis de Assis (quantum dots) - JP solicitado

Lazaro Padilha (6tica nao-linear e ultra-rapida) - JP

P KA

Amir Caldeira Marcelo Terra Cunha - IMECC
José Antonio Roversi
Antonio Barranco

Marcos de Oliveira
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Breno Marques (qubits, otica quantica)
Luciano Cruz (fisica atdmica, otica quantica)

CUITESCCEERECCIRES  Rafael Rothganger (ions aprisionados)
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Roberto Serra
Fernando Semiao
André Landulfo
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Philippe Courteille (atom trap)

Luiz Marcassa (Rydberg atoms)
Sérgio Muniz (NV defects)
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Romain Bachelard (atom trap)
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Frederico Borges
Salomon Mizrahi

Reginaldo Napolitano
Miled Moussa

Celso Villas-Boas




Instituto de Fisica da USP

Barbara Amaral

Gabriel Landi
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Luis Gregorio Dias

Paulo Nussenzveig

- Joao Barata
Marcelo Martinelli
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REPORTS
Three-Color Entanglement

A. S. Coelho, F. A. S. Barbosa,* K. N. Cassemiro,? A. S. Villar,>® M. Martinelli,® P. Nussenzveig*
www.sciencemag.org SCIENCE VOL 326 6 NOVEMBER 2009 g 823

nature

. LETTERS
AvA h t nl PUBLISHED ONLINE: 17 OCTOBER 2010 | DOI: 10.1038/NPHOTON.2010.222
Physics proones '

spotlighting exceptional research

Robustness of bipartite Gaussian entangled beams

propagating in lossy channels

F. A. S. Barbosa', A. S. Coelho', A. J. de Faria!, K. N. Cassemiro?, A. S. Villar23, P. Nussenzveig'
and M. Martinelli'*

Home About Browse APS Journals

Synopsis: Photon Reader Loses Less in Translation

Prepared State Measured State
Quantum state reconstruction of spectral field modes: Homodyne and resonator detection
‘ schemes
F. A. S. Barbosa, A. S. Coelho, K. N. Cassemiro, P. Nussenzveig, C. Fabre, A. S. Villar,
‘ ‘ and M. Martinelli
Phys. Rev. A 88, 052113 (2013)

F. A. S. Barbosa ef al, Phys. Rev. Lett. (2013) Published November 14, 2013

Beyond Spectral Homodyne Detection: Complete Quantum Measurement of Spectral
Modes of Light
F. A. S. Barbosa, A. S. Coelho, K. N. Cassemiro, P. Nussenzveig, C. Fabre, M.

Martinelli, and A. S. Villar
-vA
Ph)’SICS ABOUT BROWSE PRESS COLLECTIONS

Phys. Rev. Lett. 111, 200402 (2013)
Published November 14, 2013

Synopsis: A Sextet of Entangled Laser ~ ESOCER
Modes

August 13,2018

Exploring six modes of an optical
parametric oscillator

Luis F. Mufioz-Martinez, Felippe Alexandre Silva
Researchers have entangled six modes of a laser cavity—a record number for such a device. Barbosa, Anténio Sales Coelho, Luis Ortiz-
Gutiérrez, Marcelo Martinelli, Paulo Nussenzveig,
and Alessandro S. Villar

Phys. Rev. A 98, 023823 (2018)

Published August 13,2018

Hexapartite Entanglement in an above-
Threshold Optical Parametric Oscillator
F.A.S. Barbosa, A.S. Coelho, L.F. Mufioz-Martinez,
L. Ortiz-Gutiérrez, A.S. Villar, P. Nussenzveig, and
M. Martinelli

Phys. Rev. Lett. 121, 073601 (2018)

Published August 13,2018

M. Martinelli/University of Sio Paulo



v' Area dindmica, em franca expans3do, com pesado investimento global.

v’ Investigacdo de novas plataformas.

v’ Interdisciplinaridade.

v" O IFUSP tem condicdes de abrigar novos projetos na area.

v' Um grupo experimental ja estabelecido, que pode dar apoio a novas iniciativas.
v Esta cooperacdo expande as possibilidades de investigacdo em uma area em

ascensao.




