
                                                  
 

  

Post-doc position proposal 
 
Subject: Microfabrication of MOEMS micromirror arrays for space applications 
 
Name of host organization:  FEMTO-ST 
Mail address:      15B, Avenue des Montboucons, 25030 Besançon cedex, France             
Partner organization:   Laboratoire d’Astrophysique de Marseille (LAM) 
    38 Rue Frédéric Joliot Curie, 13013 Marseille, France 
Name of the supervisor(s):  Sylwester Bargiel and Frédéric Zamkotsian 
Funding:    CNRS – PEPR Electronique 
Keywords:  Micro-mirror arrays, microfabrication, optical instrumentation, astronomical 

multi-object spectrograph, MOEMS, cleanroom 
 
1. Summary: Formation and evolution of galaxies, stellar physics, near Earth objects detection and 
characterization, these challenges could be overcome with a new generation of astronomical instruments, 
working on ground and in space. Among them, the spectro-imagers offer unique capabilities for exploiting 
simultaneously photometry and spectroscopy. We are developing at LAM a new concept of instruments for 
multi-object spectrography (MOS) using MOEMS micro-mirrors arrays: the BATMAN family (Fig. 1). Here, a 
programmable slit mask for astronomical object selection is needed and 2D micro-mirror arrays are 
perfectly suited for this goal. FEMTO-ST and LAM are currently engaged in the project called MIRA for 
generating reflective slit masks in future MOS with micro-mirror arrays. MIRA is a European development of 
Silicon-based micro-mirror arrays, exhibiting remarkable surface quality and actual ability to work at 
cryogenic temperatures (162K).  

 

2. Project goal: Starting from the existing prototype, the goal is to design and fabricate an optimized 
version of micro-mirror array device, as well as to characterize it in vacuum-cryogenic environment. 

 

 
 

 
Fig. 1: BATMAN spectro-imager concept; MIRA 1st generation prototype (electrostatic actuation principle) [1,2]. 

 
3. Project organisation: the work will be organized in three main phases: 

1. MIRA+ Design 
 parameters calculation, performance calculation/simulation, 
 photolithography masks design (flow-chart analysis, alignment marks adaptation, gds files 

generation). 
2. MIRA+ realization (FEMTO-ST cleanroom facility) 
 SOI wafer double-side processing (e.g., photolithography, thin-film deposition, DRIE),  
 optimisation of challenging steps (wafer-level bonding on micropillars),  
 micro-mirror yield improvement. 

3. MIRA+ characterization (LAM) 
 performance measurement at room temperature and in vacuum-cryo conditions,  
 static and dynamic behaviour (on measurement benches at LAM). 



                                                  
 

  

 
4. Preferred skills and profile:  
We are looking for highly motivated candidate, preferably with a solid background and interest in general 
physics/optics, a strong background in MEMS technology / clean-room microfabrication processing. 
Preferably familiar with multiphysics simulation software (e.g., Comsol, Intellisuite) and mask design 
software (e.g., KLayout). Language proficiency: preferably English and French.  
 
 Preferable with a solid background in general physics/optics  
 Strong experience in MEMS technology / micro manufacturing (DRIE engraving, deposition, bonding 

etc) / cleanroom work is essential 
 Knowledge of mask design software (e.g., KLayout) is a must  
 Knowledge of multi-physics simulation software (e.g., Comsol, Intellisuite) is desirable  
 Basic knowledge of characterization of microcomponents (microscopes, profilometers, etc.) 
 Autonomy and rigor in the execution of tasks 
 Know-how to adapt and work in a team 
 Have a sense of organization and communication skills 
 Language: French and/or English, level B2 to C1 (Common European Framework of Reference for 

Languages).   
 
5. Practical information: 
Beginning / contract duration: as soon as possible / 2 years 
Salary: between 3143€ gross (< 3 years of experience) et 3403€ gross monthly (3-5 years of experience). 
Documents: please attach a CV, motivation letter, list of the most relevant publications and contact details 
of at least one academic referee. 
 
 
6. Contacts 
 
Sylwester Bargiel, FEMTO-ST  
Research Engineer at the University of Marie and Louis Pasteur 
Head of the Packaging and 3D Integration Resource, MIMENTO Technology Center 
Tel. +33 3 81 66 63 02 
sylwester.bargiel@femto-st.fr 
 
Frédéric Zamkotsian, LAM 
CNRS Research Director, Laboratoire d'Astrophysique de Marseille UMR7326 
Optics & Instrumentation R&D Group 
Tel. +33 4 12 23 19 03 
frederic.zamkotsian@lam.fr 
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