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É accelerate machine learning, !
material discovery, process !

optimization and improve our !
understanding of nature at the 

atomic scale. 

:!
Quantum  Technology willÉ  

:!
É lead to a quantum 

enhanced internet.  

É enable detection of motion, light, 
gravity, electric and magnetic Þelds 

with an accuracy that !
surpasses conventional !

technologies.

É create an innovation chain for Swiss 
high tech companies exploring the 

limits of technology .



Quantum mechanics  is probably the most suc-
cessful theory to describe how nature behaves. 
Understanding quantum mechanics led to the 
inventions which underly much of modern tech-
nology, including transistors, lasers and fibre 
optics. Now, in the ongoing second quantum 
revolution , researchers and research organiza-
tions worldwide are striving to go a step further 
and build systems with functionality rooted in 
the fundamental laws of quantum physics. !

Quantum technology  promises ground-breaking 
improvements in computation, communication 
and sensing. For instance, a quantum com -
puter would be able to perform certain 
tasks within minutes for which the 
fastest classical computer would 
require the lifetime of the universe. 
This is because of the fundamen-
tally di" erent nature of quantum 
information where in only 300 
quantum bits (known as qubits) 
more numbers can be stored than 
there are atoms in the universe. 
Quantum sensing makes use of 
quantum mechanical systems to mea-
sure very weak signals with unprecedented 
accuracy only limited by quantum mechanics 
itself. Quantum Communication  will allow the 
transmission of data with guaranteed encryption 
- a technology that is likely to lead to a more se-
cure internet.!

Internationally  many countries have invested in 
quantum research initiatives (Australia, Austria, 
Canada, China, Denmark, Germany, Japan, 
Netherlands, UK, USA) with significant involve-
ment of large enterprises (Google, IBM, Intel, 
Microsoft) and many smaller companies world-
wide. The European Union recently announced 1 
billion Euro of funding for a new Quantum Tech-
nology Flagship that will start in 2019.!
!
!
#

Switzerland  is very well positioned in the field of 
quantum technology. The Swiss National Sci-
ence Foundation has supported quantum sci-
ence and technology since the point when the 
field started to take o"  around the year 2000. A 
major boost came with the NCCR in Quantum 
Science & Technology (QSIT) in 2011. It has 
generated a successful collaborative and inter-
disciplinary research environment for more than 
34 research groups working on di" erent aspects 
of quantum science and technology, with a con-
tinuous world-class output. More than 30 young 
professors were recruited over the last 10 years 

and more than 30 highly prestigious ERC 
grants from the European research council 

have been obtained by Swiss re-
searchers in this field. !

Joint e " orts  between academic 
and industrial partners are re-
quired to realize the promises of 
the second quantum revolution. In 
Switzerland, quantum technology 

is key to the success of companies 
such as idQuantique and several re-

cent startup companies (Qnami, Pro-
jectQ, MicroRsystems, IRsweep) that were 

founded by quantum research teams. Other 
companies like Zurich Instruments or Specs 
Zurich are actively collaborating with resear-
chers in this field to develop products needed to 
control quantum systems. At the IBM Zurich Re-
search Lab, researchers collaborate with acad-
emic partners on the long-term goal of building 
a large scale universal quantum computer.!

A Swiss strength  is to be successful in a com-
plex interdisciplinary field. Quantum technology 
will lead to significant market opportunities for 
Swiss companies, similar but complementary to 
the field of nanotechnology.#

Quantum  Technology Revolution

Quantum Computing !
& Simulation

!
Perform computational tasks !

that are intractable using !
classical computers.

Quantum !
Communication

!
Transmission of information 

in an intrinsically secure way. 

Quantum Sensing !
& Imaging

!
 Quantum systems obtain ultimate 

limits of measurement.

Quantum  Research Topics in Switzerland









Switzerland has a history in being at the 
forefront of technological developments, both in 
the form of scientific discoveries as well as in 
using technology for industrial leadership. 
Quantum technology is a fast-developing field 
which plays to many Swiss strengths. Research 
in quantum science and technology will continue 
to strive for excellence and international leader- 
#

ship. It is essential to strengthen the e" orts in 
developing real-world quantum applications 
through close collaboration with industry, cre-
ation of start-up companies and education of 
future quantum engineers. Swiss policymakers 
need to support a quantum ecosystem that is 
attractive for all the stakeholders involved.!

!
quantum marketplace

!
quantum  innovation

Ensure Swiss !
quantum leadership leads to !

industrial outcomes 

Create a start-up friendly !
quantum ecosystem 

Establish ÒPaper to patentÓ !
path for young Swiss !

entrepreneurs

"Already, about 7,000 !
researchers around the world 

are working in the field of 
quantum computing. Annual 
research spending is on the 

order of $1.7 billion.Ó 

!
!

   Ò... it seems that the laws   
of physics present no barriers 

to reducing the size of 
computers until bits are the 
size of atoms and quantum 
behavior holds dominant 

sway.Ó 

!
quantum  expertise

Retain and strengthen !
Swiss leadership in research 

and education 

Guarantee a continued stream 
of experts for the quantum 

technology ecosystem 

Attract top talent

Richard Feynman !
Foundations of Physics !

Job creation in a !
new industrial wave 

Develop awareness of !
quantum opportunities 

E.g. advantages of secure !
quantum cryptography !

for banking.

16, 530 (1986)May 6, 2015

European Commission !
Workshop 

Quantum Opportunity in Switzerland

Federal Councillor Johann N. Schneider-Ammann

We are at a crossroads for quantum  technology.

Now is the time to invest!

ÒWenn wir wollen, dass hier investiert 
wird und hier die ArbeitsplŠtze gesichert 
werden: Dann dŸrfen wir nie selbstge-
fŠllig werden. Sondern wir mŸssen un-
seren TrŸmpfen Sorge tragen.Ó
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