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Á FRACTALS.L.N.E. isa privatetechnologicalcompanyfoundedin August2005. (>17years)

Á The motivation was to keep the know-how accumulatedby our team during about 25

yearsworkingat ESA,publicResearchCentersanduniversities,andthe GTCProjectOffice.

Á We focus our servicesmainly on the ResearchCentersand Universitieswith Physics,

Engineeringand Astronomy Departments, although due to our skills and previous

experiencewe haveworkedmainlyfor professionalAstrophysics(90%).

Á Our best referees are our customers:

Introducing FRACTAL

http://www.fractal-es.comContact: Marisa García Vargas marisa.garcia@fractal-es.com 

http://www.fractal-es.com/


Who are us?: FRACTAL Team
A group of people covering:

ÁAstronomy
ÁManagement
ÁSystem Engineering
ÁOptics & Adaptive Optics
ÁOpto-mechanics and Mechanics
ÁCryogenics, CCDs and Data Acquisition Systems
ÁControl Software
ÁData Bases
Á Telescope Control Systems
ÁData Reduction. Pipelines

Full-time, part-time consultants

Most of us worked many years ( > 9) at the 
GTC Project Office in the Instrumentation, 
Control and System Engineering groups 

Also at ESA, ESO and EUMETSAT

Contact: Marisa García Vargas marisa.garcia@fractal-es.com 



ÁManagementand SystemEngineeringservicesand products

ÁInstrumentation: Consultancy,DesignandDevelopment

ï Designfrom scientificrequirementsdefinition to conceptual,preliminaryanddetaileddesign.

ï Optics(includingwideexperienceon FibersandGratings)andOpto-mechanics

ï Cryogenics

ï Integrationandtestsat laboratory,andcommissioningat observatories

ÁSoftwaredevelopmentfor ScientificApplications

ÁScientificoperations(Astronomy)andTechnicalattendanceatŎǳǎǘƻƳŜǊΩǎsite

ÁSpecializedTraining(generalor in-housecourses,participationin masters)

ÁWebservices: publicpagesandcustomized-Intranet developmentandhosting

ÁPartnershipwith WasatchPhotonics(VPH)anddistributor for Europe

Å http://www.fractalslne.es/ http://www.fractalslne.es/files/FRACTAL-Services-Instrumentation-and-software-general.pdf

Å Video with FRACTAL activities: https://youtu.be/161gsgbnRNU

FRACTAL Services

http://www.fractalslne.es/
http://www.fractalslne.es/files/FRACTAL-Services-Instrumentation-and-software-general.pdf
https://youtu.be/161gsgbnRNU


Management and System Engineering 
services - RAMS plans

LDT Precursor developed for NANOSAT 1B

Management support in the 
TTT project (SEOSAT, INTA)

Management and System Engineering 

TSPM (IA-UNAM, SO/UA, SAO, INAOE), 2016 - 2020

TSPM 6.5m

Management and System Engineering 
CARMENES (2013 ς2015)

Safety Study for LST-CTA

Management and System Engineering 
MEGARA (2010 ς2017)



Participation in Large Projects



Partners: 
IA-UNAM (México)
INAOE (México)
Steward Observatory/University of Arizona

Smithsonian Astronomical Observatory (Harvard, Cambridge Mass)

7

6.5m Telescopio San Pedro Mártir (Baja California)
Detailed design phase. Finished)

ÁManagement 

ÁSystem Engineering (also SE tools)

ÁConsultancy in Optics, Mechanics and Civil Work



CalarAlto high-Resolution search for M dwarfs with Exoearths
with Near-infrared and optical Echelle Spectrographs
Two fibre-fed stabilised échellespectrographs (R=82,000) at the coudéthermal rooms of the 3.5 m telescope

(Detailed Design to Commissioning)

VIS channel

ÁProjectManagerandSystemEngineer

ÁSEtoolsandwebservices

ÁDetectorcharacterizationandDataAcquisitionsystem

Front-end

Commissioning: May - December 2015

Regular operations since:  January 1st 2016

NIR channel

https://carmenes.caha.es/



CARMENES Detector characterization



Á ProjectManager

Á SystemEngineer(alsoSEtoolsandweb services)

Á Optics,Mechanics,DetectorDesignandAIV

Á Manypackagesof the ControlSystem

Á DetectorandDataAcquisitionsystemAIV,tests

Á AIV(complete)andcommissioningat the Observatory

MEGARA @ GTChttps://guaix.fis.ucm.es/megara/index.html

Video on Integration https://www.youtube.com/watch?v=xyBV0b5okwI

Design contract GRANTECAN ςUCM signed June 2014

Integration: April ςMay 2017

Commissioning: May ςAugust 2017

Regular operations since July 1st 2018 (2018-B)

https://www.youtube.com/watch?v=xyBV0b5okwI


MEGARA Mechanisms control system
Customer: UCM



MEGARA Fiber MOS Assignment Tool (FMAT)
Customer: IAA / UCM

http://www.fractal-es.com

http://www.fractal-es.com/


MEGARA Quick Look
Customer: UCM

rssspectrumon CCD

Extractedcalibratedspectrum
IFU



SCORPIO for Gemini 
Optics/Mechanics/Thermal WPs

Customer: SwRI(San Antonio, TX, USA), currently at subsystems AIV stage

ÁManagement and System engineering of the Optics/Mechanics/Thermal WPs

ÁOptics design, manufacturing supervision and integration

ÁMechanics & Thermal subsystems design, manufacturing supervision and integration

ÁManufacturing subcontracts

ÁInstrument assembly, integration and verification. 

FRACTAL Contract: 2017 - 2023



VIS arms: g, r, i, z

NIR arms: Y, J, H, K



NIR COLL 2 Y/J

NIR COLL 2 H/K

NIR Collimator and camera

NIR COLL 1



NIR beamsplitterYJ/HK @LICA



NIR filters: inspectionat LICA



NIR prisms: inspectionat LICA

NIR PRISM H NIR PRISM J

NIR PRISM Y NIR PRISM K



NIR VPHs: inspectionat LICA



ADC prims gluing



VPH-g bonding


