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• PhD fra Oxford Universitet 1992 i Kvantematematik

• Professor ved University of California, Berkeley 5 år, 1992-2001

• Clay Professor ved Harvard University 2001-2002

• Professor og Centerleder ved Aarhus Universitet 27 år, 1992-2019

• 220 Mill kr. i forskningsmidler > 2 gange nummer 2 i Danmark
• Danmark Grundforskningsfond center i Kvantematematik 2012-2019
• European Research Council Synergy Bevilling 2019-2025

• Professor og Centerleder ved Syddansk Universitet, 2019-

• Permanent Center for Kvantematematik (QM) ved SDU 2019-
• Danish Institute of Advanced Studyies, Chair i kvantematematik 2019-
• Simons collaboration grant 2022-2026
• Leder af SDU kvante-Hub 2023-

• Founder and CEO Qpurpose 2021-



Centre for Quantum 
Mathematics
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”
We are applying new advanced quantum mathematical models 

with great advantage to create 
new quantum algorithms and quantum software!
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The International Advisory Board of QM
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QM Team, hired from the best universities in the world: Berkeley, Harvard, Duke, Oxford, ETH, etc.
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Plus 20 more incomming summer 2024



Research funds obtained by Center for Quantum Mathematics (QM)
2019-2023:

40 Million €
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The Quantum Industrial Revolution
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Quantum Computers

Foto: Andrew Harnik/AP/Ritzau Scanpix
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Nye uddannelse: Quantum Computing
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Centre for Quantum 
Mathematics

Jørgen Ellegaard Andersen (QM-SDU, Qpurpose)
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We have gotten an
3 Mill. € EU-grant:
”CLUSTEC”, where we
design and develop
”in silico” GBS and other
optical quantum computers
platforms joint with leading
Hardware teams from EU.
Qpurpose is responsible for
the software design and
development.

QM and QPURPOSE



CV QKD
First deployment in 
Denmark of advanced 
national quantum 
systems in a versatile 
network that supports 
real-life applications of 
Quantum Key 
Distribution (QKD).

Funded by Digital Europe Program
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TopQC2X           



Major research achievements
Expert in Quantum Topology, Geometric Quantitation, and in 
particular quantization of moduli spaces.
Known in particular for:
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= The mathematical foundation of topological quantum software 
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 Con: no proven quantum advantage

The paper claimed that the success rate in finding the 
maximum clique after greedily shrinking and expanding is 
significantly higher compared to starting with a random 
subgraph. 

 There are no proven guarantees for an actual speed up.
 The numerical simulation is done on a small binding graph.
 The comparison does not use the best classical algorithm 

for finding the maximum clique.  
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(2 Mil DKK, Innovation Fund, 2023-25)

Qpurpose is responsible for 
developing and testing the 
quantum-enhanced ML tool for 
rapid evaluation of newly 
referred patients

Q-LIVER
Use QC to optimize clinical referral pathway

Q-Liver Recommendation 
in BCClab

Web Visual Guide

Biochemistry 
Test Results
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We aim to
return 95%
of liver 
patients
back to 
primary care
without
secondary care
Treatment!

QPURPOSE



Our approach: Gaussian Weighted Integrals
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Gaussian Boson Sampling
We can prove exponential speed up
over the Monte Carlo method.Our Main Result
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Only our imagination will limit our applications of quantum computing!
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Centre for Quantum 
Mathematics

&
Qpurpose

Jørgen Ellegaard Andersen (QM-SDU, Qpurpose)
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Finance
Insurance

QPURPOSE

Qpurpose clients

Renewable 
energy

Other leading 
Danish or 
International 
partners

… consist of a diverse portfolio of leading businesses 
in Denmark. 
We use advanced mathematics, quantum inspired 
algorithms and true quantum algorithms to help 
them optimize their operation.
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Samarbejde med MSCI
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• Vi arbejder sammen med MSCI, verdens ledende firma inden
for “investment decision support tools and services”.

• Industriens nuværende tilgang er:

• Monte Carlo metoder kombineret med forskellige AI 
teknikker som alle er beregningstunge og ikke top 
effektive.

• Vores innovation er:
• Udvikling af en nye algorithmer ved hjælp af

advanceret Kvantematematik.
• Fordele: Stor speed up på beregningstiden og langt

mere precise løsninger for deres pricing og risk 
analysis inkluderende estmater for “higher 
moments”.

QPURPOSE
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QPURPOSE hjælper med:

• Bedre og hurtigere analyseværktøj for trading teams

• Mere præcise og hurtigere 
risiko vurdering • Forbedre automatiserede kunde behandling

• Hurtigere og bedre Quantitative Strategy værktøjer



Simulating price of 
multiple financial 
derivatives.

Quantum algorithms 
will provide major 
speed up in the 
solutions of their 
pricing and
risk analysis.
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Qpurpose is 
developing Quantum 
Software solving
energy dispatch 
optimization 
problems, which 
provides 
major speed up
and much better 
optimization.

This gives Qpurpose 
fantastic 
opportunities to 
develop Q-software 
for this industry 
worldwide.
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Projects for the DEA and EnergyNet in Denmark
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Small changes 
accumulate
over time

Complex interaction of 
many systems!

Interdependent 
nonlinear effects!

Quantum computing 
can speed up the 
modeling and the 
simulation process.

QPURPOSE



Qpurpose are developing Quantum Software
which fast and efficiently solves
supply chain

We can also make supply chains 
climate-smart

The Quantum Software core, which
Qpurpose is developing for dispatch
optimization and climate
modeling/weather prediction turns
out to be equally applicable to supply
chain optimization, which is of great
importance for mitigation of climate
problem.
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QPURPOSE

Research
• Molecular docking,  Dosing optimization, Disease understanding

Development
• Patient pharmacogenetic modeling,  Site selection optimization

Production and Supply chain
Route/network optimization, Dynamic inventory optimization

Market access
• Advanced forecasting; Automatic drug recommendations

1
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3
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Thank you!

Jørgen Ellegaard Andersen (QM-SDU/Qpurpose)

QPURPOSE
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