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Quantum paradigm
e provide new resources for a qguantum information theory and

e enable new advantageous techniques.
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Quantum dots Superconductivity

10



B e Quantum Communication Lab =555
-LCS -
Tools

There are current available quantum technology:

e Physical platforms

Photonics Nitrogen-vacancy center
Quantum dots Superconductivity
e Chimeras
Quantum repeaters ? Quantum memories ?

Quantum switches ? ()

11



UNIVERSIDAD
POLITECNICA
DE MADRID

!

POLITECNICA

Tools

Quantum Communication Lab =355 ..

C C S Computational
Simulation

There are current available quantum technology:

e Physical platforms
Photonics

Quantum dots

e Chimeras
Quantum repeaters ?
Quantum switches ?

e Simulations

Netsquid
Qiskit

NetSImQKD

SimulaQron

Nitrogen-vacancy center

Superconductivity

Quantum memories ?

ProjectQ
Braket

12



8 »ex Quantum Communication Lab T
- LS
Tools

There are current available quantum technology:

e Physical platforms

Photonics Nitrogen-vacancy center
Quantum dots Superconductivity
e Chimeras
Quantum repeaters ? Quantum memories ?
Quantum switches ? ()

e Simulations

NetSquid

Netsquid . L Project
b ’ 2 @ Qiskit JectQ
QI S k It Elements for building a quantum future Braket

13



~=¢  Quantum Communication Lab <5=Es

- = Center for
DE MADRID Computational
e Simulation

-y
POLITECNICA

Basic techniques

BB84 Symmetric secret key generation.
Random preparation Transmission Random meas. Reconciliation
0—0) ’0>. ,i/Ea\\/esdropper\i}
¢ - Avii | Ag | Bg | By
1) "\\,\ ? |1 c|c 1|
1-0)— X F—— @ —7 1 ¢ H|1
\. /
0 H | C 0
0=[0) il ORI [0 [n [ w]o
\/5 —_—
1—/0)— X H H | .>_ 10) — |1) @C

V2
A
Classical channel

14




i " : LRI
B | Q uantum Communication Lab g o Center for
- CCSene-

Basic techniques

Teleportation Fully quantum communication

v) H 7

- @ :
}‘<<@ i O (o)

Entanglement pairs Correlation Collapse Phase
generation and distribution with |¥) and correction
reversibility

15




8 .= Quantum Communication Lab =552z
CCS

DE MADRID Computational
Simulation

Basic techniques

E91 Symmetric secret key generation.
Singlet entanglement pairs
generation and distribution Random meas. Reconciliation
A A Abit AB BB Bbit
@ 1 C C 0
—\ A
’ 174 1 |wl|clo
< @ @ 0 X W |0
— : o 0oz z |1
B I
B

Singlet state. Measures

O/0 1/0, 1 0|01

16




DDDDDDDD

lll. The real world: Madrid Quantum Network

17



8 w=r  Quantum Communication Lab ==Z=2x= ..
-LCS

Communication & cryptography

A guantum approach to communications

Source

Message

Destination

A 4

Symmetric key

Encipherer

Cryptogram

A

Key
source

A

Decipherer

5
r

Transmitter

Signal

A

Receiver

Classical
approach

Channel

A

LS

Noise
source




POLITECNICA

"i'i“‘

UNIVERSIDAD
POLITECNICA
DE MADRID

Quantum Communication Lab

Communication & cryptography

A guantum approach to communications

Source

Message

Destination

A 4

Encipherer

Cryptogram

Symmetric key

A

Quantum
key
source

A

Decipherer

5
r

Transmitter

Signal

A

Receiver

. T Center for
. Computational
Simulation

Assisting
approach

Channel

A

LS

Noise
source

19




g %Y
‘.IB“
/|

POLITECNICA

wee  Quantum Communication Lab 5= Ea= .

DE MADRID '. Cl S Computational
Simulation

Madrid SDN - QKD Network

A software defined testbench network for quantum communications such as QKD.
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Stage of quantum network Examples of known applications
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