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How can MNT improve spectrometers?
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Optical MEMS 

2 parallel studies on “optical MEMS for Earth observation applications” 

Consortium 1: Luso Space, SSTL
Contract#: 100810

 Selected Applications:

1) De-clouded spectrometer
2) Variable slit spectrometer

Consortium 2: Thales, LAM, EPFL
Contract#: 101991

 Selected Applications:

1) De-clouded spectrometer
2) Programmable spectrometer

De-clouded spectrometer:
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Optical MEMS 

Variable slit spectrometer: Multiple entrance slits have been suggested for the FIMAS 
grating spectrometer:

contact: stefan.kraft@esa.int
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Optical MEMS 

Programmable spectrometer:
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Optical MEMS 

¾ of the most interesting concepts are based on DMA type of components:

According to the study DMA would help to reduce stray-light, leading to:
>higher measurement accuracy 
>more usable pixels and therefore more and new scientific results possible
More applications for the DMA are:
>scene brightness equalisation (1D array)
>read-out smear elimination  (1D array)
>multiobject spectroscopy (2D array)

¼ of the most interesting concepts is based on variable slit type of component:

Variable slit would help to:
>increase spectral range
>flexibility
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Optical gratings

IOF, Jena contracted by Astrium for grating development for Sentinel 4 (ESA) mission 
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Optical gratings

New grating developments for: 
Sentinel 4  (UV-VIS-NIR)
Sentinel 5  (UV-VIS-NIR-SWIR)
FLEX (NIR)
CarbonSat  (NIR-SWIR)

Example of SWIR grating for Tropomi and Sentinel-5:

Expected specifications: 
Highly dispersive
Low straylight
Low polarisation sensitivity
Highly efficient
Leading to compact instrument

>are the drivers for new grating designs



10

Metamaterials

> Results are summarized in: Luis Gaspar Venancio et al., Proc. of SPIE Vol. 8146 81460E-13

2 parallel studies on “metamaterials for optical and photonics applications” 

1. Survey
2. Classification and selection

3. Study
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Metamaterials

Title of activity: Metamaterials for optical and photonics applications for space 
Contract numbers: 4200022943/10/NL/AF and 4200022944/10/NL/AF
Primes: cosine Research and Fraunhofer Institute (INT)
Start date: 22/06/2010
End date: 19/01/2012

TRL: 2

Contact person Luis M. Gaspar Venancio
Phone : +31 (0) 715658054
Email: luis.miguel.gaspar.venancio@esa.int
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Title of activity: Micro Laser Beam Scanner
Prime contractor: Sercalo
Contract number: 4000103902/11/NL/CP
Start date : Q3 2011
End date: Q3 2013
TRL level step: 3 to 5

contact: Joao.Pereira.Do.Carmo@esa.int,  ext.# 56169

Optical MEMS development for rover navigation applications

MNT in active optical instruments
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Title of activity: Miniaturized Imaging LIDAR System (Phase 1)
Contract number: 4000103730/11/NL/EM
Prime contractor: CSEM
Start date : Q2 2011
End date: Q1 2013
TRL level step: 2 to 3

contact: Joao.Pereira.Do.Carmo@esa.int,  ext.# 56169

Hardware development for miniaturized imaging LIDAR System

MNT in active optical instruments
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Fully integrated imaging spectrometer
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Fully integrated imaging spectrometer

Basic principle:

Published: B. Guldimann, Proc. of SPIE Vol. 7930 79300O-5
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Fully integrated imaging spectrometer

Title of activity: Miniature high performance imaging spectrometer for remote sensing
Prime contractor: MICOS 
Contract number: 4000104975/11/NL/NA
Start date : Q1 2012
End date: Q1 2014
TRL level step: 1 to 3

Feasibility study with hardware demonstrator

contact: Benedikt.Guldimann@esa.int,  ext.# 53592
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Telecom payload

Title of activity: Large optical MEMS switches architectures for broadband 
applications

Prime contractor: Sercalo
Contract number: 19531/06
End date: Q2 2011

Optical MEMS hardware development 
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contact: Bernhard.Furch@esa.int,  ext.# 53195

Telecom payload

Large optical MEMS switches architectures for broadband applications
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Thank you!


