


What is TMOS?

We are a 7-year ARC Centre of Excellence for Transformative Meta-Optical Systems (TMOS) funded by the Australian
government with $34.9 million over 2020-2027, with additional support from the universities and industry.

TMOS aims to develop the next generation of smart and miniaturised optical systems with functionalities beyond what is
conceivable today. Our research will underpin future technologies, including real-time holographic displays, artificial
vision for autonomous systems to see the invisible, wearable medical devices and ultra-fast light-based WiFi.

Who are we?

TMOS team includes 15 chief investigators, who are the leading experts in fundamental and applied physics and
engineering at five Australian universities: The Australian National University (Canberra, headquarters), The University of
Melbourne (Melbourne), University of Technology Sydney (Sydney), The University of Western Australia (Perth), RMIT
University (Melbourne). TMOS has 19 partners in industry and international organisations.

What are our Centre goals?

TMOS’ research program aims to discover the fundamentals of light-matter interactions in nanostructured materials and
translate cutting-edge science to practical applications of meta-optics.

The three research themes of TMOS are focused on:

Postdoc 
Opportunities
in Australia 

Detection and 
imaging of the 
invisible properties of 
classical and 
quantum light across 
the entire spectrum

Who are we looking for?

We have 15 postdoc positions on offer. We are looking for enthusiastic researchers with a demonstrated expertise in
experimental and theoretical photonics and a keen interest in performing cutting-edge research on metasurfaces and
nanoresonators, micro/nano-fabrication, quantum nanophotonics, optical sensors, 2D and semiconductor materials,
nanoscale lasers, light emitters and photodetectors, liquid crystals, MEMS, NEMS, and other related fields in context of
meta-optics.

Student PhD scholarships are also available!

How do you Benefit from being a postdoc with TMOS?

Join an outstanding multi-disciplinary, collaborative environment with
access to state-of-the-art facilities. Furthermore, you will benefit from:
 Collaborations with leading international organisations and industry
 Strong engagement with a wide range of outreach activities
 Career development opportunities and mentorship support
 Extra support grants for those with carer/family responsibilities

We strongly believe that diversity improves ideas and innovation and leads to better outcomes and productivity.

Sparked your Interest? Want more Information?
We launch the first formal call for postdoc applications in 2020. Follow us online for the updates. 

Website: https://tmos.org.au/opportunities/
Twitter:   @MetaOptics
Linkedin: https://www.linkedin.com/company/arctmos/

Generation of light in 
nanoscale optical 
systems with controlled 
wavefront, coherence 
and quantum properties

Manipulation of light 
using dynamic 
holography and 
neuromorphic meta-
optics
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Postdoctoral Associate – Institute of Electronic Structure and Laser, FORTH  

 

We invite applications for a postdoctoral associate position in theoretical Quantum 

Information Science in the Foundation of Research and Technology (FORTH) in Crete, 

Greece.  

 

The focus of this position will be on the design of protocols for quantum repeater networks 

based on quantum dot spins, including the generation of all-photonic graph/cluster states from 

emitters and the quantum control of the quantum dot spin-photon interface. 

 

The successful candidate will have plenty of opportunities for collaboration with members of 

the Economou group and with some of the leading experimental groups in Europe. There will 

also be opportunities for travel (once scientific travel is restored and safe) to present in 

conferences and to collaborate with other groups. 

 

To apply email the following materials (i) CV, (ii) cover letter, (iii) brief research statement 

to Prof. Sophia Economou (economou@vt.edu) and arrange to have 3 recommendation letters 

emailed to the same address.   

 

 

mailto:economou@vt.edu
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Opening: Ph.D. student – Physics 

  

We invite applications for a Ph.D. student position in theoretical Quantum Information Science 

in the Physics Department of Virginia Tech.  

 

The focus of the research will be on one of the following topics: (i) the development and 

benchmarking of quantum simulation and optimization algorithms, with the opportunity to test 

these theoretical results on cloud quantum processors (Virginia Tech is in IBM’s Q Hub, which 

provides access to 20+ qubit devices) and (ii) the design of protocols for quantum repeater 

networks, including the generation of all-photonic graph/cluster states from emitters and the 

quantum control of quantum memories and spin-photon interfaces. 

 

The successful candidates will join a vibrant research environment in the quantum information 

group at Virginia Tech. There will be plenty of opportunities for collaboration with other 

members of the group and with some of the leading experimental and theory groups around the 

world. Our group is part of the newly established DOE Quantum Center “Codesign for quantum 

advantage”. The Ph.D. student will also have opportunities for travel (once scientific travel is 

restored and safe) to present in conferences and to collaborate with other groups. 

 

To apply visit https://applyto.graduateschool.vt.edu/apply/ and contact Prof. Sophia Economou 

(economou@vt.edu) with any inquiries.   

 

 

 

https://applyto.graduateschool.vt.edu/apply/
mailto:economou@vt.edu
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Research Associate/Postdoctoral Associate – Physics, Virginia Tech 

We invite applications for research associate or postdoctoral associate positions in theoretical 

Quantum Information Science in the Physics Department of Virginia Tech.  

 

The focus of these positions will be on (i) the development and benchmarking of quantum 

simulation and optimization algorithms, with the opportunity to test these theoretical results on 

cloud quantum processors (Virginia Tech is in IBM’s Q Hub, which provides access to 20+ qubit 

devices) and (ii) the design of protocols for quantum repeater networks, including the generation 

of all-photonic graph/cluster states from emitters and the quantum control of quantum memories 

and spin-photon interfaces. 

 

The successful candidates will join a vibrant research environment in the quantum information 

group at Virginia Tech. There will be plenty of opportunities for collaboration with other 

members of the group and with some of the leading experimental and theory groups around the 

world. Our group is part of the newly established DOE Quantum Center “Codesign for quantum 

advantage”. The Postdoctoral and Research Associate positions will also involve opportunities 

for travel (once scientific travel is restored and safe) to present in conferences and to collaborate 

with other groups. 

 

To apply email the following materials (i) CV, (ii) cover letter, (iii) brief research statement to 

Prof. Sophia Economou (economou@vt.edu) and arrange to have 3 recommendation letters 

emailed to the same address.   
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Basic Detail 

Supervisor Margherita Mazzera 

Institute Heriot-Watt University 

Proposed Start Date January 2021 

Duration of Contract  The PhD project is available for 3.5 years for UK or EU nationals. This 

funding includes a stipend of £15k per year. 

Post Name PhD Position for UK or EU nationals - NOVEL PLATFORMS FOR 

INTEGRATED QUANTUM DEVICES BASED ON RARE EARTH DOPED 

INSULATING MATERIALS 

 

Detailed Description  

We offer a PhD position (for UK or EU nationals) for a talented, proactive, and strongly motivated candidate who will 

contribute building a new setup with potential for ground breaking scientific research in the field of solid-state 

quantum memories for quantum communication applications. 

This project aims at the development of new platforms for integrated quantum devices based on rare earth ion 

doped materials. This will involve the investigation of the mechanisms affecting the optical and spin coherence 

properties of new materials and the implementation of storage protocols. 

The field of coherent information processing with rare earth ion doped solids has experienced in the last two 

decades a very exciting and promising development, and the present project opens the possibility to work in close 

contact and friendly collaboration with the most important and prolific international research groups active in this 

field. Additionally, the outlined work-plan will allow developing numerous hands-on skills as optical spectroscopy, 

light manipulation and characterisation, quantum and non-linear optics, vacuum, cryogenics and photon counting 

techniques. 

The research will be carried under the supervision of Dr Margherita Mazzera.  

Applicants must have or expect to have a first-class degree or equivalent in physics, or other relevant subject in the 

physical sciences. A background in experimental physics is desirable. 

To apply, please send your CV, academic transcripts and a cover letter explaining your motivation/interest in this 

project, to Dr. Margherita Mazzera (m.mazzera@hw.ac.uk). 

The Quantum Photonics Laboratory at Heriot-Watt University (HWU) is engaged in research covering solid-state 

photonics, engineering coherent light-matter interaction using quantum structures and devices, and exploiting such 

devices for quantum technologies. The group consists of about 15 members, including three academics: Dr 

Margherita Mazzera, Dr Cristian Bonato and Prof. Brian Gerardot. The quantum photonic platforms used within the 

group includes rare-earth doped crystals, defects in wide band-gap materials such as SiC or diamond, two-

dimensional materials ‘beyond graphene’, quantum dots in III-V semiconductors.  The group has well-equipped 

laboratories for quantum optics and high-resolution laser spectroscopy of quantum emitters at room and cryogenic 

temperatures, radio-frequency control of electronic/nuclear spins as well the facilities for fabrication of novel 

optoelectronic / quantum photonic devices. The group collaborates with several research groups both academic and 

industrial, within HWU, the UK, and internationally.  

 



  

Basic Detail 

Supervisor Margherita Mazzera 

Institute Heriot-Watt University 

Proposed Start Date January 2021 

Duration of Contract (months) 24 

Post Name Post-doctoral Research Associate in “Telecom quantum memory for 

Quantum Repeaters Using On-demand Photonic Entanglement” 

 

Detailed Description  

The Quantum Photonics Laboratory seeks a talented and motivated scientist to undertake research on quantum 

technology with rare-earth doped crystals for quantum memory applications. Significant goals include the 

characterization of the optical/spin properties of different crystals, optimization of their electronic and spin 

coherence; the implementation of broadband quantum memory protocols at telecom wavelength. The project is 

expected to lead to high impact scientific publications and to technological developments related to integrated 

quantum photonic devices for quantum networking.  The work will be conducted in the framework of a recently 

funded European project on Quantum Repeaters involving world leading groups in quantum photonics and quantum 

communication and will be carried out under the supervision of Dr Margherita Mazzera, who is principal investigator 

for Heriot-Watt University within the European project. 

For more information, please send enquiry emails to Dr Margherita Mazzera (m.mazzera@hw.ac.uk). 

The application requires a CV, a cover letter explaining the motivation/interest in this project, and the names and 

contacts of two referees. 

The Quantum Photonics Laboratory at Heriot-Watt University (HWU) is engaged in research covering solid-state 

photonics, engineering coherent light-matter interaction using quantum structures and devices, and exploiting such 

devices for quantum technologies. The group consists of about 15 members, including three academics: Dr 

Margherita Mazzera, Dr Cristian Bonato and Prof. Brian Gerardot. The quantum photonic platforms used within the 

group includes rare-earth doped crystals, defects in wide band-gap materials such as SiC or diamond, two-

dimensional materials ‘beyond graphene’, quantum dots in III-V semiconductors.  The group has well-equipped 

laboratories for quantum optics and high-resolution laser spectroscopy of quantum emitters at room and cryogenic 

temperatures, radio-frequency control of electronic/nuclear spins as well the facilities for fabrication of novel 

optoelectronic / quantum photonic devices. The group collaborates with several research groups both academic and 

industrial, within HWU, the UK, and internationally.  

 

 
Essential Criteria 

• A PhD in physics, electrical engineering, or related subjects. Candidates must have submitted their doctoral thesis 
before starting in post. 

• The ideal candidate will have a strong theoretical understanding and an experimental background in one or more 
of the following fields: solid-state physics, quantum photonics, and quantum information science.  

• Previous experience with one or more of the following: 

o Vacuum and cryogenics technology 

o Laser stabilisation 

• A demonstrated track-record (during a PhD degree or post-doctoral research) of: 

o Control and measurement of quantum systems 

o Optical and/or radio-frequency technology 

mailto:m.mazzera@hw.ac.uk


• Experience of programming for data acquisition and analysis. 

• A record of high-quality publications, as appropriate for the stage in career.  

• Ability to articulate research work, both in technical reports / papers and by oral presentation 

• Ability to formulate and progress work on their own initiative 

• Must be able to work as part of a team on the experiments at Heriot-Watt and more widely with the 

collaborators at other Universities 

 

Desirable Criteria 

• Experience in leading the writing of scientific papers.  

• Evidence of ability, subject to opportunity, to guide other researchers, e.g. PhD students and undergraduate 

project students. 



 

Postdoctoral Fellow in Quantum Computation and 
Simulation 
 

The Institute of Cosmos Sciences of the University of Barcelona (ICCUB) is seeking a 

Postdoctoral Fellow in Quantum Computation and Simulation for its Unit of Excellence 
Maria de Maeztu postdoctoral positions. Find out more positions in related areas here. 
 

The ICCUB is an interdisciplinary center with more than 60 long term scientists, 20 

engineers and 80 postdoctoral researchers (55% international) and PhD students 

(30% international) offering an international and multicultural environment. The 

ICCUB also hosts a vibrant fundamental research program in cosmology, 

astrophysics and particle physics, with a strong technology unit supporting our 

participation in international collaborations in observational astronomy and 

experimental particle physics.  

 

Job description 
The candidates are expected to hold a PhD in physics, mathematics, computer 

science, or any related area. 

A strong background in one or several of the following topics will be especially 

considered: 

Quantum many-body theory, Quantum Simulation, Ultracold atomic gases, Tensor 

Networks, Quantum information inspired approaches to field and gauge theories, 

Quantum computation, Quantum Optics and Nanophotonics. 

 

Faculty members of our group working in these areas include Maria 

Moreno-Cardoner, Muntsa Guilleumas, Sofyan Iblisdir, Bruno Julia-Diaz y Luca 

Tagliacozzo.  

 

The priority lines of the Maria de Maeztu proposal can be found here. 
To know more about the research interests of the ICCUB, please follow this link. 

Employment conditions: 
Position is for two years renewable for a third year depending on performance and 

funding. 

 

Gross annual salary will be in the range of 32 to 36 k€, with included social security 

and public healthcare benefits, covering spouse and children. 
 

Position is expected to begin no later than the fall of 2021, although exceptions can 

be made in cases of maternity/paternity or other special circumstances.  

 

http://icc.ub.edu/about/gender
https://www.ub.edu/web/ub/en/universitat/la_ub_avui/ranquings/
http://icc.ub.edu/job/103
http://icc.ub.edu/news/626
http://icc.ub.edu/research/research_areas
https://ec.europa.eu/social/BlobServlet?docId=13775&langId=en
https://ec.europa.eu/social/BlobServlet?docId=13775&langId=en


 

Equal Employment Opportunity Statement 
ICCUB offers and promotes a diverse and inclusive environment and welcomes 

applicants regardless of age, disability, gender, nationality, race, religion or sexual 

orientation (for additional information please see the Diversity, Equity and Inclusion 

Commission. Job seekers in need of a reasonable accommodation to complete the 

application process should call or email secretaria@icc.ub.edu with their request. 
 

Application procedure: 
Documents that will be required for your application are: 

● Curriculum Vitae 

● Research Description and Plan (maximum 6 pages) 

● Three letters of recommendation 

● URL to publications in a public database 

 

All applications must be submitted online through this link. 
Inquiries about the application submission can be directed to Esther Pallares 

(secretaria@icc.ub.edu). 
 

For inquiries about the scientific aspects, please contact Prof. Bruno Julià 

(bruno@fqa.ub.edu) 
 

Deadline: 
Applications should be uploaded in here before December 8th to receive full 

consideration, but those uploaded later will also be considered until positions are 

filled. 
 

Funding: 
The position is financed by the State Agency for Research of the Spanish Ministry of 

Science and Innovation through the "Unit of Excellence María de Maeztu 2020-2023" 

award to the Institute of Cosmos Sciences (CEX2019-000918-M). 

 

The Unit of Excellence Maria de Maeztu recognition has been awarded by the 

Spanish Government in 2020 for the second time to the ICCUB, as a center with a 

highly competitive strategic research programmes in the frontiers of knowledge.  
 

http://icc.ub.edu/about/gender
http://icc.ub.edu/about/gender
https://bit.ly/2StHIZw
mailto:secretaria@icc.ub.edu
https://bit.ly/2StHIZw
https://www.ciencia.gob.es/portal/site/MICINN/menuitem.7eeac5cd345b4f34f09dfd1001432ea0/?vgnextoid=d4c3eaabb4bb5510VgnVCM1000001d04140aRCRD&lang_choosen=en


Post-doctoral	position	in	quantum	simulators	and	quantum	
machine	learning	

	

	
					Generation	and	detection	of	topological	 	 Characterization	of	phases	of	matter	with	
						insulators	in	a	photonic	Quantum	walk	 	 														machine	learning	algorithms	

	
	
Description	

The	Institute	of	Photonic	Sciences	(ICFO)	is	offering	a	postdoctoral	position	to	a	well-
qualified,	highly	motivated	and	dynamic	young	scientist	who	wishes	to	enhance	his/her	
scientific	career	in	a	friendly	and	stimulating	environment.		

The	successful	candidate	will	be	joining	the	Quantum	Optics	Theory	group	led	by	Prof.	
Dr.	 Maciej	 Lewenstein.	 The	 group	 has	 experience	 in	 quantum	 many	 body	 physics,	
quantum	optics,	classical	and	quantum	machine	learning.		

The	candidate	will	be	working	on	the	project	“Exploring	quantum	phases	of	matter	with	
quantum	simulators	and	machine	learning”,	which	is	led	by	Dr.	Alexandre	Dauphin	and	
funded	by	the	La	Caixa	foundation.	The	project	will	focus	on	(i)	studying	phases	of	matter	
with	quantum	simulators	and	machine	learning,	(ii)	quantum	machine	learning	on	Noisy	
Intermediate-Scale	Quantum	devices	and	quantum	simulators.		

Requirements	&	Conditions	

Candidates	 must	 hold	 an	 internationally-recognized	 Ph.D.-equivalent	 degree	 (or	
evidence	of	its	completion	in	the	nearest	future)	preferably	in	quantum	physics.	

The	candidate	should	have	a	proven	track	record	of	top	level	research	during	the	PhD	
studies.	 Positively	 valued	will	 be	 the	 experience	 in	 the	 points	 (i)	 and	 (ii)	mentioned	
above.	 Particularly	 desired	 is	 an	 experience	 in	 numerical	 methods	 and	 (quantum)	
machine	learning.	

ICFO	is	an	equal	opportunity	employer.	Candidates	are	selected	exclusively	on	merit	and	
potential	 on	 the	 basis	 of	 submitted	 application	 material.	 No	 restrictions	 related	 to	
disabilities,	citizenship	or	gender	apply	to	ICFO	positions.	ICFO	abides	by	the	principles	
of	openness,	efficiency,	transparency,	supportiveness,	and	international	comparability	
as	stated	in	the	European	Charter	for	Researchers	and	the	European	Code	of	Conduct	
for	the	Recruitment	of	Researchers.	

	

therefore a bulk property; although it has strong influences in
properties of systems where it arises, its detection in current
experimental architectures remains challenging.

In the following, we show that information on such topological
invariant is hidden in the subleading terms of the mean
displacement mh i, when the initial wavepacket is localized on a
single site. This extends a previous result showing that, in the same
conditions, the ballistic terms of higher moments of the walker’s
displacement feature discontinuities at topological phase transi-
tions46. Let us consider the evolution of a wavepacket c0j i initially
localized at site m! 0, and whose polarization is characterized
by the expectation values of the three Pauli matrices,
s! c0h jr c0j i! rh ic0

. The mean displacement of the wavepacket
after t timesteps is given by (see Supplementary Note 1 for details)

m"t#h i!
Z p
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dk
2p
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The term in square brackets in equation (6) is proportional to
G?h ic0

, the projection of the initial polarization on a direction
orthogonal to vG, and contains a ballistic term L(t) (which grows
linearly with t) and a subleading part S(t).

The vector identifying the specific direction of G? in the plane
orthogonal to vG, and the explicit functional forms of L(t) and
S(t), are non-universal features that depend on the specific
protocol (or timeframe) and have no particular relevance for our
discussion. The second term in equation (6), which is weighted by
Gh ic0

(the projection of the initial polarization along vG), is the
subleading chiral term SG that may be written as (see
Supplementary Note 1 for details)
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In the limit t-N, SG becomes proportional to the Zak phase, as
the oscillatory correction quickly averages to zero (see Fig. 1c).

The above analysis shows that information on the Zak phase is
contained in the mean displacement of the walker, and it may be
extracted by fitting mh i at long times, isolating in turn the second
term of equation (6). A related result for the case of a non-
Hermitian QW initialized on a chiral eigenstate (that is, an initial

condition such that G?h ic0
!0) was demonstrated theoretically in

ref. 52 and verified experimentally in ref. 29. However, this
measurement would not be robust. Indeed, even if one prepared
the initial polarization in an eigenstate of the chiral operator G, so
that G?h ic0

! 0, disorder during the propagation of the beam
would introduce polarization components orthogonal to vG.
These would give rise to ballistic contributions, which in the
long-time limit would dramatically affect the result.

An alternative and more convenient approach consists in
measuring the mean chiral displacement

C"t# * Gm"t#h i!SG"t#; "8#
which quantifies the relative shift between the two projections of
the state onto the eigenstates of the chiral operator (see
Supplementary Note 1 for a concise derivation of this equality).
Importantly, the result contained in equation (8) is (i)
independent of the initial polarization and (ii) robust against
disorder. We probe the chiral displacement in our photonic
platform by performing a seven-step QW of the protocol
U!Q )W, as depicted in Fig. 1a. The chiral eigenstates
correspond to two specific orthogonal polarization states, which
depend explicitly on the protocol, and which we detect at the end
of the QW (see Methods section). In Fig. 1c, we report the
measured values of C for two different initial polarization states.
Experimental points closely follow the theory curve for seven time
steps (blue solid line), and no significant differences can be
observed between the two different initial states, proving that this
measurement is insensitive to the choice of the polarization of the
photons. For completeness, we also show results predicted for 33
steps, and the asymptotic long-time limit, which coincides with
the Zak phase (over 2p). We note here that, although both theory
and data oscillate, as few as seven steps are enough to have a clear
detection of the Zak phase.

Zak phase in a shifted timeframe. In static systems, bulk topo-
logical invariants such as the Zak phase or the Chern number are
uniquely defined by integrals over the whole Brillouin zone and
are in one-to-one correspondence with the presence of edge
states, thus providing a full classification in terms of the periodic
table of topological insulators30. The situation is very different in
periodically driven (Floquet) systems in D dimensions, where the
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Figure 1 | Zak phase detection through the mean chiral displacement. (a) Sketch of the setup implementing the protocol U!Q )W. A light beam, exiting
a single-mode fibre depicted on the left, performs a QW by propagating through a sequence of quarter-wave plates (purple disks) and q-plates (turquoise
disks). (b) The unit vector n(k) winds either 1 or 0 times around the chiral axis, as k traverses the whole Brillouin zone, depending on the value of the optical
retardation d. (c) Mean chiral displacement C after a 7-step QW of protocol U, versus the optical retardation d. Each datapoint is an average over 10

different measurements (error bars are the associated s.e.). Purple and red dots refer, respectively, to different input polarizations, Lj i and Lj i% Rj i" #=
###
2
p

.
The lines represent the function SG(t) given in equation (7), for different values of the time t. In the long-time limit, SG(t) converges to (a multiple of) the
Zak phase g of protocol U.
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IDENTIFYING QUANTUM PHASE TRANSITIONS WITH … PHYSICAL REVIEW B 97, 134109 (2018)

(a)

(b)

FIG. 1. Schematic representation of our architecture. (a) Given a parametric Hamiltonian, we find the ground states of two different
distributions. For one of them—the source—we know the labels. For the other one—the target—we do not. A convolutional neural network
is used as a feature extractor. The final layer of the representation is fed into a domain and a label classifier to find the correct phase labeling
and to identify which domain the data comes from, respectively. The gradient reverse layer adds a negative constant to the back propagation of
the domain classifier, which makes the feature distributions of the two domains similar. (b) We send the unlabeled examples across the trained
feature extractor, and feed the high-dimensional representation to unsupervised learning methods to identify the phase transition.

distribution, we introduce the domain label di , which is di = 0
if xi is from our source distribution or di = 1 if xi is from
the target distribution. During the training of the DANN, we
feed the input x ! S " T into the feature extractor where it is
mapped to a high-dimensional feature vector f = Gf (x,!f ).

The feature extractor consists of convolutional neural net-
works, composed of many different filters. Compared to a fully
connected neural network, in a CNN, for each filter only a small
number of weights are trained, defining a receptive field that
is slid across the whole image.

After a convolutional layer, we apply a max-pooling layer
to further reduce the dimensionality of the input. This is
achieved by forwarding the maximum value of a fixed-sized
tiling window that scans the image.

Following a series of convolutional and pooling layers,
we obtain an abstract, high-level feature representation. The
feature vector f is fed into the label predictor Gy(f,!y) to
output the labels y and into the domain classifier Gd (f,!d ).
Since there are only labeled data for the source part of the input
x, the loss of the label predictor can only be calculated by the

source part of the feature vector f . The loss of the domain
classifiers can be calculated on the full input S " T .

To train the network we define the domain and classifier
losses Ld,Ly . As described in Ref. [35], the domain clas-
sifier loss is a regularization of the label predictor. There-
fore the training of the DANN optimizes E(!f ,!y,!d ) =
Ly(!f ,!y) # Ld (!f ,!d ) by finding the saddle point

(!f ,!y) = argmin
!f ,!y

E(!f ,!y,!d ), (1)

(!d ) = argmax
!d

E(!f ,!y,!d ). (2)

The update rule for the feature extractor therefore has the
form

!f $ !f # µ

!
"Ly

"!f

# "Ld

"!f

"
, (3)

which can be implemented via stochastic gradient descent and
the gradient reversal layer [35].
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Application	Process	

	
The	contract	is	offered	for	periods	of	one	year,	renewable	for	a	total	of	up	to	1	year.	

Suitable	candidates	are	requested	to	submit:	

• Presentation	letter	with	a	declaration	of	interest,	
• Curriculum	Vitae,	including	contact	details	
• The	contact	e-mail	of	two	potential	referees.		

	
Candidates	should	be	willing	to	be	contacted	by	phone	during	the	selection	process.	

http://jobs.icfo.es/?detail=539 

Candidates	may	contact	jobs@icfo.eu	for	informal	enquiries	regarding	the	application,	
as	well	as	address	scientific	enquiries	to	alexandre.dauphin@icfo.eu		

For	updated	information	about	ICFO,	please	visit	www.icfo.eu	

Deadline	
	
30th	of	November,	2020	
	



Open positions in National Quantum Laboratory (Russia) 

There are several new projects starting within the framework of the Russian Roadmap 

on quantum computing. In particular, a joint team of researchers from Moscow State 

University, Russian Quantum Center, Ioffe Physico-Technical Institute and other 

institutions starts two new labs aiming towards building the quantum computing 

prototypes based on the cold atom and linear-optical physical architectures.  

The photonic QC project aims at developing a fully integrated prototypes of linear-

optical quantum processors including integrated sources of single photons and on-

chip superconducting detectors. The team will develop the technological approaches 

for manufacturing low-loss integrated passive and active photonic components and 

hybrid technologies for superconducting detectors and quantum dot single photon 

sources integration. Secondly the large part of the project concentrates on the 

investigation of the entangled states generation using the semiconductor quantum 

dots. 

The atomic QC project is developing a platform for NISQ computing based on single 

rubidium atoms trapped in optical tweezer arrays. Our target will be a fully operational 

prototype of a processor with ~100 atomic qubits as well as custom control electronics 

and software. Although the main focus of the lab is on applications and developing a 

working prototype for a cloud QC system based on neutral atoms, the large part of 

efforts will be devoted to experimental and theoretical research with topics ranging 

from advanced two-qubit gates for Rydberg atoms to specialized algorithms for the 

atomic architecture.  

We have multiple fully funded PhD and postdoc positions available in both research 

areas. 

National Quantum Laboratory will be based in Skolkovo Innovation center in Moscow, 

in the new building of Skolkovo Institute for Science and Technology (Skoltech) and 

will host teams of researchers from leading Russian institutions. 

Interested candidates should send their CVs to Dr. Stanislav Straupe 

(straups@quantum.msu.ru). 



  

Basic Detail 

Supervisor Margherita Mazzera 

Institute Heriot-Watt University 

Proposed Start Date January 2021 

Duration of Contract  The PhD project is available for 3.5 years for UK or EU nationals. This 

funding includes a stipend of £15k per year. 

Post Name PhD Position for UK or EU nationals - NOVEL PLATFORMS FOR 

INTEGRATED QUANTUM DEVICES BASED ON RARE EARTH DOPED 

INSULATING MATERIALS 

 

Detailed Description  

We offer a PhD position (for UK or EU nationals) for a talented, proactive, and strongly motivated candidate who will 

contribute building a new setup with potential for ground breaking scientific research in the field of solid-state 

quantum memories for quantum communication applications. 

This project aims at the development of new platforms for integrated quantum devices based on rare earth ion 

doped materials. This will involve the investigation of the mechanisms affecting the optical and spin coherence 

properties of new materials and the implementation of storage protocols. 

The field of coherent information processing with rare earth ion doped solids has experienced in the last two 

decades a very exciting and promising development, and the present project opens the possibility to work in close 

contact and friendly collaboration with the most important and prolific international research groups active in this 

field. Additionally, the outlined work-plan will allow developing numerous hands-on skills as optical spectroscopy, 

light manipulation and characterisation, quantum and non-linear optics, vacuum, cryogenics and photon counting 

techniques. 

The research will be carried under the supervision of Dr Margherita Mazzera.  

Applicants must have or expect to have a first-class degree or equivalent in physics, or other relevant subject in the 

physical sciences. A background in experimental physics is desirable. 

To apply, please send your CV, academic transcripts and a cover letter explaining your motivation/interest in this 

project, to Dr. Margherita Mazzera (m.mazzera@hw.ac.uk). 

The Quantum Photonics Laboratory at Heriot-Watt University (HWU) is engaged in research covering solid-state 

photonics, engineering coherent light-matter interaction using quantum structures and devices, and exploiting such 

devices for quantum technologies. The group consists of about 15 members, including three academics: Dr 

Margherita Mazzera, Dr Cristian Bonato and Prof. Brian Gerardot. The quantum photonic platforms used within the 

group includes rare-earth doped crystals, defects in wide band-gap materials such as SiC or diamond, two-

dimensional materials ‘beyond graphene’, quantum dots in III-V semiconductors.  The group has well-equipped 

laboratories for quantum optics and high-resolution laser spectroscopy of quantum emitters at room and cryogenic 

temperatures, radio-frequency control of electronic/nuclear spins as well the facilities for fabrication of novel 

optoelectronic / quantum photonic devices. The group collaborates with several research groups both academic and 

industrial, within HWU, the UK, and internationally.  

 



  

Basic Detail 

Supervisor Margherita Mazzera 

Institute Heriot-Watt University 

Proposed Start Date January 2021 

Duration of Contract (months) 24 

Post Name Post-doctoral Research Associate in “Telecom quantum memory for 

Quantum Repeaters Using On-demand Photonic Entanglement” 

 

Detailed Description  

The Quantum Photonics Laboratory seeks a talented and motivated scientist to undertake research on quantum 

technology with rare-earth doped crystals for quantum memory applications. Significant goals include the 

characterization of the optical/spin properties of different crystals, optimization of their electronic and spin 

coherence; the implementation of broadband quantum memory protocols at telecom wavelength. The project is 

expected to lead to high impact scientific publications and to technological developments related to integrated 

quantum photonic devices for quantum networking.  The work will be conducted in the framework of a recently 

funded European project on Quantum Repeaters involving world leading groups in quantum photonics and quantum 

communication and will be carried out under the supervision of Dr Margherita Mazzera, who is principal investigator 

for Heriot-Watt University within the European project. 

For more information, please send enquiry emails to Dr Margherita Mazzera (m.mazzera@hw.ac.uk). 

The application requires a CV, a cover letter explaining the motivation/interest in this project, and the names and 

contacts of two referees. 

The Quantum Photonics Laboratory at Heriot-Watt University (HWU) is engaged in research covering solid-state 

photonics, engineering coherent light-matter interaction using quantum structures and devices, and exploiting such 

devices for quantum technologies. The group consists of about 15 members, including three academics: Dr 

Margherita Mazzera, Dr Cristian Bonato and Prof. Brian Gerardot. The quantum photonic platforms used within the 

group includes rare-earth doped crystals, defects in wide band-gap materials such as SiC or diamond, two-

dimensional materials ‘beyond graphene’, quantum dots in III-V semiconductors.  The group has well-equipped 

laboratories for quantum optics and high-resolution laser spectroscopy of quantum emitters at room and cryogenic 

temperatures, radio-frequency control of electronic/nuclear spins as well the facilities for fabrication of novel 

optoelectronic / quantum photonic devices. The group collaborates with several research groups both academic and 

industrial, within HWU, the UK, and internationally.  

 

 
Essential Criteria 

• A PhD in physics, electrical engineering, or related subjects. Candidates must have submitted their doctoral thesis 
before starting in post. 

• The ideal candidate will have a strong theoretical understanding and an experimental background in one or more 
of the following fields: solid-state physics, quantum photonics, and quantum information science.  

• Previous experience with one or more of the following: 

o Vacuum and cryogenics technology 

o Laser stabilisation 

• A demonstrated track-record (during a PhD degree or post-doctoral research) of: 

o Control and measurement of quantum systems 

o Optical and/or radio-frequency technology 

mailto:m.mazzera@hw.ac.uk


• Experience of programming for data acquisition and analysis. 

• A record of high-quality publications, as appropriate for the stage in career.  

• Ability to articulate research work, both in technical reports / papers and by oral presentation 

• Ability to formulate and progress work on their own initiative 

• Must be able to work as part of a team on the experiments at Heriot-Watt and more widely with the 

collaborators at other Universities 

 

Desirable Criteria 

• Experience in leading the writing of scientific papers.  

• Evidence of ability, subject to opportunity, to guide other researchers, e.g. PhD students and undergraduate 

project students. 





Steven Sagona-Stophel 
149A N. Country Rd. • Port Jefferson,  11777 • 551-804-3554 • steven.sagona-stophel@stonybrook.edu 

EDUCATION:                                    
Bachelor of Science in Applied Physics, 2009-2013 

Master of Science in Applied Mathematics,  2013 

Stevens Institute of Technology, Hoboken, NJ 
 

PhD in Physics, Expected: December 2020 

Stony Brook University, Port Jefferson, NY 
    

PUBLICATIONS: 

• Steven Sagona-Stophel, Reihaneh Shahrokhshahi, Bertus Jordaan, Mehdi Namazi, and Eden Figueroa, “Conditional π- 

  phase shift of single-photon-level pulses at room temperature”, Phys. Rev. Lett., Accepted 15 October 2020 
 

              • Mael Flament, Sonali Gera, Youngshin Kim, Alessia Scriminich, Mehdi Namazi, Steven Sagona-Stophel, Giuseppe  

                Vallone, Paolo Villoresi, Eden Figueroa, "Hong-Ou-Mandel interference of polarization qubits stored in independent room- 

                temperature quantum memories," arXiv:1808.07015v2, (In review Nature Partner Journal(NPJ) QI, 2020) 
 
              • Steven A. Sagona-Stophel, James Owen Weatherall, and Christopher P. Search, "Index of refraction engineering in five- 

                level dressed interacting ground states atoms," Opt. Lett. 36, 3130-3132 (2011)  
    

Publications  (“In the Pipeline”): 

              • “Low bandwidth cavity-enhanced single-photon source at Rubidium wavelengths”  (Working title) 

              • “Nonlinear engineering in room-temperature for coherent photon conversion” (Working title) 

              • “Frequency conversion of Rubidium-tuned single photon source to telecom in room-temperature Rb cells” (Working title) 
      

Fellowships, Grants and Awards: 

              •  SCGSR Grant – U.S. Department of Energy         June 2018 – April 2019 
                  Office of Science Graduate Student Research (SCGSR) Program covers costs associated with living and travel expenses for my proposed SCGSR research       

                  project, “Quantum Process Estimation of a Long-distance Quantum Network”, conducted at Brookhaven National Laboratory (BNL). 

              •  GAANN Fellowship  - U.S. Department of Education                                                                                      2015  -  2018 
                 “To assist graduate students with excellent records who demonstrate financial need…in a field designated as an area of  national need.” 

              •   Jonathan Kaufman Student Excellence Prize in Physics                                                                                              2018 
    

Conference Presentations: 

              • QTech 2020                                                                                                                                                                  Nov. 2020 
                    "Room-Temperature Rb Cells for photon-photon processing", Online Poster Presentation 

              • OSA Quantum 2.0 Conference                                             Sept. 2020 
                 "Photon-Photon Processes in Room-Temperature Rubidium Cells Using Effective-χ(2) Nonlinearities, Online Poster  

              •  QCMC                                                                                                                                                                     March 2018 
                  “Large Phase shifts triggered by single photon pulses at Room-Temperature,” Poster Presentation, LSU 

              •  Quantum Information and Quantum Control VII (CQIQC-VII)                                               Sept. 2017 
                     “Quantum state analysis of few-photon-level light undergoing large, atom-mediated cross-phase modulation.” Oral U of T 

              •  OSA Frontiers in Optics                                Oct. 2011                                             
                  “Fast All Optical NAND Gate Using Coherent Control of the Linear Susceptibility of Five Level Atoms,” San Jose, CA.  

    

RESEARCH EXPERIENCE: 

 

Quantum State Estimation & Characterization       

             • First authorship in PRL publication using homodyne tomography to reconstruct phase shifted quantum states 

             • Incorporated parallelization to maximum-likelihood algorithm to produce up to 100x speed-up for real-time characterization 

Photon-Photon Processing in Room-temperature Rb87 cells 

             •  Demonstrated room-temperature Rb cells exhibit a π-phase shift of single-photon-level pulses at room temperature 

             •  Investigated frequency up-conversion in double-lambda system to study new “coherent photon conversion” protocol  

             •  Further investigated 2-1 conversion in Telecom diamond scheme.  

Cavity-Enhanced Single Photon Source 

             •  Used an OPO to produce low-bandwidth single photon pairs to “talk” to Rb transitions in Room-temperature memories.  

             • Used single-photon sensitive camera to characterize spatial mode of photons enhanced from the OPO   

             •  Investigating 795-to-telecom frequency conversion of cavity-enhanced photons in a Rb87 cell in a diamond configuration. 

Long distance quantum network 

             • Measured HOM interference between photons stored in two independent memories. 

             • Sent frequency converted telecom photons across long-distance network 
    

Interests & Motivation: 
Research Interests: I am generally motivated by coming up with and/or implementing creative concepts and, particularly ideas that are tied directly 

to experiments. The more “novel” the more I’m interested.  
General Interests: cross country running, 5D chess, Japanese language, philosophy, physics.stackexchange.com, unicyling, backpacking, science fiction,board games  



WILLY ROBERT LABORDE
Master of Science MSc in Physics
@ willy.laborde@wanadoo.fr s +41 78 828 18 95
£ Avenue des acacias 18 5 Prilly, Switzerland

EDUCATION
Master of Science in Physics
EPFL (Swiss Federal Institute of Technology Lausanne)
Ý Sept. 2018 – July 2020

Bachelor of Science in Physics
EPFL
Ý Sept. 2014 – June 2018

Field of studies
Condensed Matter Physics, QuantumMechanics, Quantum Op-
tics, Quantum Information, Quantum Computing, Cold Atoms, Sta-
tistical Physics

EXPERIENCE
EPFL Quantum Computing Association commitee mem-ber
EPFL
Ý Since March 2020 5 Lausanne, Switzerland

Visiting researcher
Quantum Optics Theory Group - University of Basel
Ý July 2019 - September 2019 5 Basel, Switzerland

Professor of Mathematics and Physics
PrEP (high school)
Ý Regularly since August 2018 5 Lausanne, Switzerland

Professional cleaner (one-month project)
Foundation Eynard-Eynard
Ý July 2015 – July 2018 5 Lausanne, Switzerland

Night assembly-line work
Tamedia Publications Romandes S.A.
Ý August 2015 5 Lausanne, Switzerland

LIFE PHILOSOPHY
“There is only hard work, late nights,
early mornings, practice, repetition,
study, sweat, blood, toil, frustration,
and discipline.” Jocko Willink

STRENGTHS
Strong analytical mind Resilient Hard-working
Rigorous Team spirit Curious Responsible

Tensor Network C++ Python Julia
MATLAB Mathematica LaTeX

LANGUAGES
French ○ ○ ○ ○ ○

English ○ ○ ○ ○ ○

Spanish ○ ○ ○ ○ ○

EXTRACURRICULAR AC-
TIVITIES
Adventurer, explorer. Going off-the-beatentracks. Rugby player and passionate. Criticalthinker who constantly wants to learn.

mailto:willy.laborde@wanadoo.fr


PUBLICATIONS

û Journal Articles
• Ridel Gårding, Elias et al. (Dec. 2019). “Bell Diagonal and Wernerstate generation: entanglement, non-locality, steering and dis-cord on the IBM quantum computer”. In: arXiv: 1912.06105
[quant-ph].

REFEREES
Prof. Frédéric MILA
@ frederic.mila@epfl.ch
£ Chair of Condensed Matter TheoryEPFL SB IPHYS CTMCBSP 720 (Cubotron UNIL)Rte de la Sorge, CH-1015 Lausanne Switzerland

Prof. Nicolas SANGOUARD
@ nicolas.sangouard@cea.fr / nicolas.sangouard@unibas.ch
£ Université Paris-Saclay, CEA, CNRS, Institut de physique théorique,91191, Gif-sur-Yvette, FranceDepartment of Physics, University of Basel, Klingelbergstrasse82, CH-4056 Basel, Switzerland

Dr. Marc-André DUPERTUIS
@ marc-andre.dupertuis@epfl.ch
£ Laboratory of Advanced Semiconductors for Photonics andElectronicsEPFL SB IPHYS LASPEPH B2 408 (Bâtiment PH)Station 3, CH-1015 Lausanne

https://arxiv.org/abs/1912.06105
https://arxiv.org/abs/1912.06105

