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Collateral Scientific Undercurrents

=) toward Quantum Information Technology
Physics Information Science
- NMR Informat|?1n8?r11§j Physics
(1946)
Sampling Information
J.C. Maxwell Theorem Theory
(1928) (1948)
C. Shannon
Laser
(1960)
Measurement Theory
(1955)
J. von Neumann
Quantum
Computation &
. N e Quantum
}f\ 'Y & @ Communication
SR N (1985)

R. Glauber T. Hansch J. Hall

Hardware

D. Deutsch P. Shor C.H. Bennett

Software

Quantum Information Technology




Various Quantum Information Systems

2 Studied in JST CREST Project
System Size (Qubits)
4
106 Advanced Quantum
Quantur§1 Quantum Network
o Simulatic@n Computation 1
| | 'l' Multi-party communication
_ Solving and computation
104 - Numerical study of ~computationally
many-body problems hard problems
Quantum
10°- Metrology Quantum
1 Repeater
10%4 Optical clock
(new time standard) 1
Long distance
10 = Quantum quantum communication
Device Quantum ;
Technologies Key Distribution
1 l 1 >
System Absolutely secure System Complexity
constituent cryptography
elements

4— Engineering Development > 4 Basic Science >



=a Research Groups of JST CREST Project

System Size (Qubits)

10°+
Quantum Quantum

Simulation Computation

10°= 2 2

Optical lattice

experiments Molecular (Momose,Kanamori)

104- Quantum (TakahaShi) NMR/ESR (Kitagawa, TakUI)
Metro'°9YTheory Trapped ion (Urabe)
- - i Linear optics (Imoto, Furusawa)
Miyashita, Nish : : : :
10° l (Miyashita, Nishimori) Josephson junction qubit (Tsai)
Optical latti lock (Katori, Kou) A
ptical lattice clock (Katori, Kou
102 Trapped ion clock (Sugiyama) Re = 2T
Nonclassical Interferometer (Takeuchi) l
Ultra-fast measurements (Omori) Trapped lon cavity QED (Hayasaka)
10 = Spintronics (Kosaka)
Qll;)aer\‘ltil::r: Quantum Atomic ensemble (Kozuma)

Technologies Key Distribution

1 l . >

Single photon detectors (Sasaki) DPS-QKD (Inoue, Takesue) System Complexity
Entangled photon source (Takesue) ’ ,

Single JJ maser (Nakamura) BBMQZQKD (Takesue’ Sasaki)

Single Flux Quantum circuit Continuous variable QKD (Hirano)

(Yoshikaw,Fujimaki) Security proof (Koashi)

Atom chip (Mukai, Nakagawa)



