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Dear reader,
WACQT has now entered its second period which runs from
2021 to 2024, and we are very happy that we have received a
continued and increased support from the Knut and Alice
Wallenberg Foundation. We are now gearing up, recruiting
approximately 40 new researchers during the coming two
years.
During the winter we have recruited two new research leaders
to WACQT: Ali Elshaari, who is working with quantum
communication, has just started as an associate professor at
KTH, and Raphaël van Laer, who is working with photonics and
quantum technologies, has just started as an assistant
professor at Chalmers. We welcome both of you to WACQT.
In this newsletter, you can read more about our newly recruited
researchers as well as new new scientific developments within
quantum technology.
Per Delsing
Director of WACQT
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WACQT shifts up a gear
Knut and Alice Wallenberg Foundation is almost doubling the annual budget of WACQT. This
will allow the centre to shift up a gear and set even higher goals – especially in the
development of a quantum computer.
”Quantum technology has enormous potential and it is important that Sweden has the
necessary skills in the area. During the short time since the center was founded, WACQT has
built up a qualified research environment, established collaborations with Swedish industry
and succeeded in developing qubits with proven problem-solving ability. We can look ahead
with great confidence at what they will go on to achieve,” says Peter Wallenberg Jr, Chair
Knut and Alice Wallenberg Foundation.
Read more about the higher goals

At least 40 new researchers to be recruited
The increased funding from Knut and Alice Wallenberg Foundation allows WACQT’s research
force to be expanded by at least 40 persons within the coming two years. In a first step,
fifteen new postdocs will be recruited.
“This is an ambitious recruitment in a highly competitive area. But our hopes are high –
through previous recruitments we have attracted top talents both from Sweden and
internationally,” says Per Delsing, director of WACQT.
Find current open positions on the webpage Work with us

https://ui.ungpd.com/Issues/a949df61-55b8-4e9b-9489-8b0db4d2deea

2/8

3/2/22, 3:14 PM

WACQT, Newsletter #6 2021 - Wallenberg Centre for Quantum Technology

A thermometer for quantum computer
development
WACQT researchers have developed a novel type of thermometer that can simply and
quickly measure temperatures during quantum calculations with extremely high accuracy.
The breakthrough provides a benchmarking tool for quantum computing of great value –
and opens up for experiments in the exciting field of quantum thermodynamics.
"Our thermometer is a superconducting circuit, directly connected to the end of the
waveguide being measured. It is relatively simple – and probably the world's fastest and
most sensitive thermometer for this particular purpose at the millikelvin scale," says Simone
Gasparinetti, assistant professor at the Quantum Technology Laboratory, Chalmers.
Novel thermometer can accelerate quantum computer development

https://ui.ungpd.com/Issues/a949df61-55b8-4e9b-9489-8b0db4d2deea

3/8

3/2/22, 3:14 PM

Two international workshops kick-started the
upshifted phase
In April, WACQT arranged two international online workshops to kick-start WACQT’s upshifted phase and to gain exposure before our extensive recruitments.
The speakers at the first workshop, the Quantum Software and
Optimisation online workshop, were international computer scientists
and mathematicians working with quantum algorithms.
“The researchers within WACQT are primarily physicists, but when it comes to programming
the quantum computers, we need to supplement our understanding of quantum physics
with the broader computational understanding of mathematicians and computer scientists.
This workshop gave us a really good overview of this field. This summer we will recruit an
assistant professor to establish a research group in Quantum Software at Chalmers,” says
Göran Johansson, one of the principal investigators for quantum computing within WACQT.
The second workshop, Enabling Technology and Algorithms for Quantum Computing,
targeted young researchers in the area of quantum computing, with an emphasis on
superconducting circuits. Two senior keynote speakers gave introductions to quantum
computing with discrete and continuous variables, while the other talks were given by PhD
students and postdocs around the globe.
“The workshop updated us about new ideas and interesting projects in prominent research
groups around the world, and also exposed the work done within WACQT as two of our PhD
students gave presentations,” says Anton Frisk Kockum, scientific coordinator in WACQT.
The entire workshop can be watched at WACQT’s
YouTube channel. Frisk Kockum recommends the
keynote speech by William Oliver to physicists
and engineers who would like an educational
introduction to quantum computing with
superconducting qubits, from basics to more
advanced

WACQT researcher wins the Max Born award
Anne L’Huillier, professor of atomic physics at Lund University
and principal investigator in WACQT, has been awarded the
prestigious Max Born Award by the Optical Society for her
pioneering work in ultrafast laser science and attosecond
physics. The Max Born Award was established in 1982 and is
presented annually to an individual who has made outstanding
contributions to physical optics, theoretical or experimental.
Anne L’Huillier is the first woman to receive the prize.
Read more about the award
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“It is easier to rule an electron than
raise four daughters”
Get to know Per Delsing, director of WACQT, in a profound
portrait written by Michael Nystås, Chalmers
Per Delsing: It is easier to rule an electron than raise four
daughters

Important steps towards a quantum internet. Secure quantum communication is today
only possible between two nodes, over an unbroken optical fibre or through the air. But now
a Dutch research team has managed to connect three nodes in a quantum network, and to
distribute an entangled quantum state across the nodes. In addition, the nodes give notice
when the entangled state has been established. The feat is reported in a paper in Science.
“The Dutch team has solved many engineering problems to accomplish this. I am impressed
– this is a large step towards a future quantum internet,” says professor Göran Johansson,
who also commented on this news for Swedish television, SVT.
Another step towards building entangled states over large distances has been taken by a
German-Spanish research team. In a paper in Science, they report having performed a
quantum-logic operation on two qubits separated by 60 metres. The two qubits were
constituted by trapped atoms, which were coupled to each other by the use of optical
photons.

First pure-play quantum computing company to go public. IonQ, an American company
building ion-trap quantum computers, is the first pure-play quantum computing enterprise
to be traded on the stock exchange. The company goes public via a so-called specialpurpose acquisition company (SPAC).
“While IonQ is not the only player in the market to build a compact trapped-ion quantum
computer operated at room temperature, their decision to be traded on the stock exchange
makes it likely the best funded one. IonQ has all the potential to compete with big
enterprises like Microsoft or Google in the worldwide race to build a commercially successful
quantum computer,” says Markus Hennrich, principal investigator in WACQT and leader of
the Trapped Ion Quantum Technologies group at Stockholm University. Read more in The
Wall Street Journal.
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Netherlands invests €615 million to accelerate quantum technology. With a public
investment of €615 million, the Netherlands wants to strengthen its quantum ecosystem
and power the advancement of quantum technology. The funds will be used to train 2,000
researchers and engineers to scale one hundred start-ups and to host three corporate R&D
labs in the Netherlands by 2027.
“The Netherlands has indeed one of the world’s leading quantum ecosystems, built up
during the last thirty years. Dutch groups are essential in many EU collaborations, and the
Quantum Delta investment and agenda can serve as a role model for the Swedish national
effort,” says Göran Wendin, senior advisor in WACQT. Read more in Quantum Delta NL’s
press release.

PsiQuantum reveals plans of building a large quantum computer. The start-up
company PsiQuantum, founded by researchers in quantum optics, aims at building a useful
quantum computer based on silicon photonic qubits produced in a conventional
semiconductor fabrication plant. The company, which has attracted a lot of funding, has
been very secretive, but now emerges from stealth and reveals its modular architecture for
a fault-tolerant photonic quantum computer in a pre-print.
“The conceptual progress made by PsiQuantum in designing an original fault-tolerant
architecture based on the so-called fusion-based quantum computing is remarkable. I look
forward to see experimental implementations and tests of their proposal,” says Giulia
Ferrini, one of the principal investigators for quantum computing within WACQT. Read more
in The Quantum Daily.

Superconducting qubits could help detect dark matter. Dark matter is one of the great
mysteries of the universe. It is five times more abundant than visible matter, yet nobody
knows what it is. However, dark matter particles are theorized to occasionally “light up”,
converting into ordinary photons. A research team at University of Chicago has now
demonstrated a detector made from superconducting qubits which could allow researchers
to spot such converted photons. Calculations indicate that the detector could speed up the
search for dark matter 1000 times compared to existing approaches.
“Unanticipated applications often come out from new technology and this is certainly an
interesting example,” says Stefan Kröll, principal investigator in WACQT. Read more in
Physics.
Paper backing Microsoft’s quantum hardware is retracted. In contrast to other large
computing companies, Microsoft has chosen to base its quantum computer hardware on
Majorana fermions – hypothetical, elusive particles which in highly simplified terms can be
described as half electrons. With information encoded in pairs of Majorana fermions, a
quantum computer should be, in principle, immune to disturbances.
A key research paper backing this quantum computing approach is a 2018 Nature paper in
which researchers claimed to have found evidence for the existence of Majorana particles.
However, the paper has now been retracted owing to insufficient scientific rigour in the data
analysis. The retraction is a setback for this quantum computing approach, but it is still not
excluded that it may be possible to create Majorana fermions. Read more in The Quantum
Daily or in Nature News.
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Novel approach to atomic force microscopy. Atomic force microscopy (AFM) is a highresolution type of microscopy which generates images of the topography of a sample by
scanning the tip of a small cantilever over the sample surface. A European research team
has now shown that thermal noise – a factor limiting the sensitivity in the microscope – can
be reduced by separating the sample and readout with the help of a specially designed
ultra-coherent nanomembrane with two vibrating pads. The sample is placed on one pad
which is mechanically coupled to the second pad where laser light monitors the vibrations.
This proof-of-principle experiment can be improved upon by operating at low temperatures
and by using quantum squeezing during the readout (read more about squeezing on the
WACQT website). This would increase the sensitivity even more, such that the spin of a
single proton could be detected.
“It is really a wonderful idea to use squeezing in a future atomic force microscope, an
instrument which is basically used in every cleanroom facility,” says Witlef Wieczorek,
research group leader in quantum sensing in WACQT. The work is published in a paper in
Physical Review Applied.
1000-fold higher production rate of entangled photons. Photon-based quantum
computers and quantum communication require entangled pairs of photons (read more
about entanglement on the WACQT website). To create these entangled photon pairs,
silicon-based devices have often been used. However, by replacing the silicon with
aluminium gallium arsenide, a research team at University of California has succeeded in
creating devices that can produce entangled photons at a rate 1000 times greater than
before.
“It is a significant improvement and as a source with a photon wavelength of 1550
nanometres it is well adapted for optical communication purposes,” says Stefan Kröll,
principal investigator in WACQT. Read more in Physics.
Reducing thermal noise in force sensing. Nanomechanical resonators are important tools
for high-precision force and displacement sensing. Two research teams, one Swiss and one
Danish, have used different strategies to improve the design of the resonators with the goal
to decrease the mechanical dissipation and reduce the influence of thermal noise.
With inspiration from nature, the Swiss team used so-called structural hierarchy to realize
branched tree-shaped resonators, as reported in a pre-print. The Danish team used
computer-aided inverse design and gave an initial structure for a computer algorithm to
optimize, read more in their pre-print.
“Despite very different approaches, the two teams ended up with similar geometries. These
are very nice works exploring the ultimate limits of displacement sensing,” says Witlef
Wieczorek, research group leader in quantum sensing in WACQT.
Quantum diamond sensors. Synthetic versions of the super-hard
gemstone are driving the development of a class of device with
applications in biomedicine and beyond. Defects in the crystalline
structure allows diamonds to be used as extremely sensitive sensors,
also at room temperature. Learn more in Nature Outline.
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