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Quantum Technologies
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Lasers, transistors,... we are already 
surrounded by  quantum technologies! 

(Quantum) behavior of electrons in 
solids and stimulated emission of 

coherent radiation 

QUANTUM 1.0 
(or the first quantum revolution) 
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?

… we would like to exploit subtle 
quantum effects, such as superposition 

and entanglement

QUANTUM 2.0
(or the second quantum revolution) 



Quantum Technologies

3Patrick Maletinsky, Quantum Sensing Lab, University of Basel

Development of sensors that can image magnetic and electric fields with high sensitivity 
and nanoscale resolution
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4H.-S. Zhong et al., Phys. Rev. Lett. 127, 180502 (2021) / Rigetti computing / IonQ

Development of quantum algorithms acting on quantum bits → quantum computers that 
are able to perform certain tasks much faster than any existing supercomputer
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5Commercial rack-mountable QKD systems

Development of secure communication systems  using single and entangled photons
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6F. Basso Basset, M. Valeri,…, F. Sciarrino, and R. Trotta, Science Advances 7, eabe6379 (2021)
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FET Open 
QUROPE
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Strong need of highly qualified and trained scientists to be recruited at the 
Master level but there are not enough young experts, and their educational 

background is not optimal



QUARMEN
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Preparing a new generation of experts for the second Quantum revolution with a two-year international 
Master program in Physics based on:

• training on concepts and technology for quantum devices and information

• international mobility among up to four different countries and research institutions

• possibility of preparing a Master Thesis in top level research centers

• offering and encouraging internships in quantum technology companies and start-ups

• promoting and training in entrepreneurial and project management skills

→ QUARMEN will provide an advanced and internationally competitive training, putting the 
students in the best conditions either to pursue a Ph.D. in quantum science and technology, or to enter 
the lively job market of high-tech companies in the field
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SCHOLARSHIPS

• Erasmus+: Erasmus Mundus (about 20 
scholarships per year): 1,400€/month + fee 
waiving

• Fee waiving scholarships (about 10 scholarships 
per year)

• Paris-Saclay scholarships (about 5 scholarships 
per year): 20,000 € for 2 years + reimbursement 
of travel costs

ADMISSION

• Applicants should have or should be in process to 
get a Bachelor degree in physics or related topics 
+ English skills 

• Applications on Paris-Saclay University’s website 
(opening February 1st, 2022):

• Applications must be submitted online before 
April 3rd, 2022 on the website:

https://inception.universite-paris-saclay.fr/en/

For more information and questions, please do not hesitate to ask questions at:

rinaldo.trotta@uniroma1.it

master.quarmen@universite-paris-saclay.fr
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• Condensed Matter Physics (mandatory - 6 ECTS)

• Physics Lab I (mandatory – 6 ECTS)

• Introduction to quantum field theory (mandatory  – 6 ECTS)

• Computing Methods for Physics (mandatory and INF – 6 ECTS)

• Nonlinear and Quantum Optics (6 ECTS)

+ language course (English or Italian)

Fully connected to our Curriculum 
Condensed Matter Physics: Theory and Experiment

(Photonics and Quantum Technologies)



ACADEMIC PROGRAM
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→ Strong focus on experimental
quantum science and technology.

→ Strong focus on theoretical
quantum science and technology.

Fully connected to our Curriculum 
Condensed Matter Physics: Theory and Experiment

(Photonics and Quantum Technologies)
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→ Strong focus on experimental
quantum science and technology.

→ Strong focus on theoretical
quantum science and technology.

Fully connected to our Curriculum 
Condensed Matter Physics: Theory and Experiment

(Photonics and Quantum Technologies)

→ Specialized courses on quantum 
science and technology and strong 
interaction with researchers
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→ Strong focus on experimental
quantum science and technology.

→ Strong focus on theoretical
quantum science and technology.

Fully connected to our Curriculum 
Condensed Matter Physics: Theory and Experiment

(Photonics and Quantum Technologies)

→ Specialized courses on quantum 
science and technology and strong 
interaction with researchers

Master Thesis can be performed in one of 
the groups of our Department



Associated Partners
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• Contribution to the educational program
• Visit of the research and/or production site
• Offering internships for master thesis
• Discussions and consulting on the development and implementation of the training program



Mobility of Students
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strengthening the 
basic skills in 
general and 
quantum physics 

Winter School: Science
managing and industry networking

specific training 
+Intenship: Theory 
(Porto) and Experiments 
(Paris-Saclay)

specialized courses 
ad interaction with 
researchers

master thesis to finalize 
the training of the 
students

Summer School: quantum 
science and technologies

Joint DefenceWelcome Week



Thank you for your 
attention
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