
PhD Position (m/f/d) 
Optomechanical Exciton-Polariton Metamaterials 

 

We are  

The Paul-Drude-Institut (PDI) for Solid State Electronics invites applications for a 
PhD position. PDI is located in the heart of Berlin and performs basic research as 

a lively symbiosis of materials science and solid-state physics aimed at developing 
new functionalities for future information technologies. 

Project description 

The goal of this project is to create artificial lattices that hybridize optical, elec-
tronic and vibrational resonances in order to demonstrate novel solid-state func-

tionalities, e.g., coherent conversion between microwave and optical photons. To 
reach these goals, you will study interactions between strongly coupled excitons 

and photons (termed, polaritons), and optically and electrically generated GHz 
phonons in patterned (Al,Ga)As microcavities. These interactions are at the core 
of the emerging field of polaromechanics – optomechanics with polaritons [1,2]. 

You will design μm-sized intra-cavity traps, which serve as resonant unit cells for 
phonons and polaritons, and study their optical and acoustic properties. You will 

discover different interaction regimes by controlling the polariton energy spectrum 
and linewidth, and phonon frequency and amplitude. You will develop polarome-
chanical molecules and crystals, consisting of coupled traps, and demonstrate en-

ergy locking, synchronization and phonon-polariton cascades in this novel type of 
metamaterials. Ultimately, your work will be a stepping stone towards the demon-

stration of the quantum (single phonon and single polariton) regime. 

We are offering 

The position in a strong international academic environment is offered for 3 years. 

Payment is according to TVöD (Treaty for German public service). PDI is pursuing 
a gender equality policy. Women are therefore particularly encouraged to apply. 

Among equally qualified applicants, preference will be given to candidates with 
disabilities. 

We are looking for 

You are a motivated scholar holding a master degree in physics, material science, 
or related area with a solid background in physics as well as in one of the following 

areas: growth, processing, or optical spectroscopy of semiconductor nanostruc-
tures. We are looking for a team player with excellent communication skills.  

Your application 

Applications including a dedicated cover letter, CV, two references, degree(s), and 
transcript(s) should be sent in PDF format with the reference “PhD-PolOMeX” in 

the subject by January 1, 2023, to jobs@pdi-berlin.de 
 

For scientific or technical questions related to the project, please contact: 

Dr. Alexander Kuznetsov, kuznetsov@pdi-berlin.de or 

Dr. Paulo Santos, santos@pdi-berlin.de 

Visit our group’s webpage following the link 

[1] Nature Comm. 11, 4552 (2020) 
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