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Simulation
$28bn value in 2030

Optimization
$18bn value in 2030

Quantum

Machine Learning
$26bn value in 2030

Software
Platform

Processor
Layout

Performance

* ®  Crystal
¢ - Topology

Logical qubits

2022

2023 2024

System
benchmarking,
noise

Short to medium-sized molecular simulations (e.g., H20, LiH, BeH2)
and simulations of Ising and fermion models

Proof of concept: simulation of battery electrolytes

Proof of concept: power plant maintenance scheduling, Product portfolio
optimization, train scheduling

characterisation
Proof of concept: predicting chemical reaction behaviour,
fraud detection
Loose HPC integration
HPC integration guidebook
Stand-alone

algorithm execution

99.8%

()
(&)
N

Medium size molecular simulations and new quantum materials
for battery optimization and carbon capture

Medium size problems: portfolio optimization, traveling salesperson
and graph coloring problems

Anomaly detection, feature selection, quantum data encoding,
drug discovery,image generation

Tight HPC integration

Pulse-level access Open architecture and programming framework for developers and partners

99.8% 99.92%

Testbeds for 1-2 logical qubits

1 NN

Drug discovery, catalyst and fertilizers design, carbon capture

Development of novel quantum materials, battery materials and
energy storage

Advanced logistics and routing, energy grid
optimization, risk management, infrastructure
planning, telecom and data center
management

Global supply chain
and transport, global
energy systems

Bio data generation for training, drug-discovery, personalized medicine,
complex market dynamics modelling, optimizing trading strategies,
smart cities and autonomous systems

Realtime encoding of QLDPC code

Fault Tolerance

99.94% 10-° 10
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Qrisp&®

=ND2aY,

qrisp

from qrisp import QuantunFloat
ns=6

8 = Quantun®loatin

b = Quantum®loatin

a =3
b -4
res = ssb
printires
#riclds 7. 1.0

Quantum Computers,
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from qiskit import (QuantusCircult, Quantusfegister,
ClassicalRegister, Aer, execute)
from qiskit.circult, Ubrary import RGOFTMultiplier
ne«s6
a = Quanturfegisterin)
b« QuanturRegisterin)
res = QuantusRegister({2«n
cl_res = ClassicalRegisteri2en
gc = QuantunCircuttia, b, res
for i in rangellenial)

if 3 & 1<<i: ge.xtaltl)
for 1 in rangellenib))

1t 4 & Jexi: ge.xibitl)
qc, sppend (RGAFTMuLtiplisrin, 2enl,
Listial « Listib) » Llist{res))
gc.neasurelres, cl_res)
backend = Aer.get_backend!'gasn_sirulator')
counts_sgic = executelgc, backend!.result!).get_counts()

intik, 2) ¢ v for k, v in counts_dic. itess!))

i {22: 1024)

cl_res

primt

g =il
A INAJLE]BRIE DO L — LT -

¥ PENNYLANE ersp(iﬁﬁ%ﬁ[:jﬁsb\—cxmgﬁgﬁ{téiﬁ

inport pennylane o4 o

ingort nuwpy as np
we=l0 1, 2]

- ] o »
Wik« (3 4, 5] 7 9 > 7

wsol= (6,7, 8,9 nﬁ %E-/ >

dev « gqul.device!"default. qubit®™ wireswem + v h + w_sol shotsel

TI—KFH1 X,
RFIHE.
INTIEIE/ TR,
Ea— /LI,
Al %,

YZroR)>0"

nwires = len(dev.wires)
def addik, wires)
for )} in rongelleniwires)

QeL.RZCK » np.pi / (2xej), wiresowires|jl)
def nultiplicationin m, w k, v _soli:
enl. 0FT (vires-w_sol)
for 1 in rangellenivw k)
for j in racgeileniv_n))
coeff » 2 »e (leniw n) +» len(w k) i ) 2
anl.ctrliadd, control=lw_kii], waijl]l) coef?, w sol)
anl.adjoint gnl . 0FT) iwlres-w_sol
tqnl.gnode (dev)
def nulim, k)
onl,BasisExbedding m, wiressw m)
anl.BasisEabedding k, wireswa k)
multiplicationinm, w k, w_sol
return gnl, sarple(vires=v_sol)
prist(f“The ket representatioa of
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