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FRACTAL S.L.N.E4%

A technological company for astronomical
Instrumentation and Software

Marisa Garcia Vargasarisa.garcia@fractads.com
http://www.fractal-es.com
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Introducing FRACTAL ...

A FRACTARLN.E isa privatetechnologicacompanyfoundedin August2005

A The motivation was to keep the know-how accumulatedby our team during about 25
yearsworkingat ESApublic ResearciCentersand universities andthe GT(ProjectOffice

A We focus our servicesmainly on the ResearchCentersand Universitieswith Physics,
Engineeringand Astronomy Departments, although due to our skills and previous
experiencewe haveworked mainlyfor professionalAstrophysicq90%).

A Our best referees areur customers
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A group of 12 people covering:

I I > > T I D D D D

Plus many (> 10) consultants who collaborate with FRACTAL
Most of us worked many years ( > 9) at the

GTC Project Office in thiestrumentation,
Control and System Engineering groups

Also at ESA, ESO and EUMETSAT

Astronomy

Management

System Engineering

Optics & Adaptive Optics

Opto-mechanics and Mechanics 18
Cryogenics, CCDs and Data Acquisition S e
Control Software —
Data Bases

Telescope Control Systems

Data Reduction. Pipelines

http://www.fractal-es.com Contact: Marisa Garcia Vargas marisa.garcia@frastabm
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FRACTAL Services

A Managementand SystemEngineeringservicesand products

A Instrumentation ConsultancyDesigrand Development
I Designfrom scientificrequirementsdefinition to conceptual preliminaryanddetaileddesign
i Optics(includingwide experienceon Fibersand Gratingsland Opto-mechanics
I Cryogenics
I Integrationandtestsat laboratory,and commissioningat observatories

A Softwaredevelopmentfor ScientificApplications

A Scientificoperations(Astronomy)and Technicahttendanceat O dza G 2 sffeS NX
A Specializedraining(generalor in-housecoursesparticipationin masters)

A Webservicespublicpagesand customizedintranet developmentand hosting

A Partnershipwith WasatchPhotonicgVPH)and distributor for Europe

A http://lwww.fractalsine.es/ http://www.fractalsine.es/files/FRACTARervicednstrumentationand-software-general.pdf

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



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

Management & System Engineerir ..

A Project Manager and System Engineer services
LINPFS&aaArz2yltf ta YR {9 AyyS3
A Consultancy

A Management & System Engineering Plans

A Professional Management is essential to organize complex,-mu
disciplinary, multcultural, and geographical distributed projects

ARAMS Plan
AOperation and Maintenance Plan
AReliability and Availability Plan

ASafety Program Plan

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

/Rractal\

Management Services for

seMTwin  Ma@nagement Plan for the MEGARA (GTC)
Telescopes Sax?)Pedro Martir 6.5m Twin TSPM 65m

Teléscopes
e

Management and System Engineering Plan fo
Twin (IAUNAM)

Management services for TSPM
(IAAUNAM, SO/UA, SAO, INAOE)

Management support
in the TTT project
(SEOSAT, INTA)

and CARMENES

3.5m (CAHA)

LDT Precursor developed for NANOSAIB

C WP Definition and Distribution C Cost
C Project Organization issues C Partnership issues
C Schedule C Industrial Return

aQaMmenes



System Engineering Service ...

System Engineering Services
for MEGARA (GTC)

(2010¢ 2017)

| CARMENES
d 3.5m (CAHA)

System Engineering services for 6.5m
TelescopidcSan PedraMartir






at the coudé thermal rooms of the CAHA 3.5 m telescope

(Detailed Design to Commissioning)

Two fibrefed stabilised echelle spectrographs (R=82,000) 0‘

caarmenes

A ProjectManager

A SystemEngineeralsoSEools andweb services)

A Detectorcharacterizatiorand DataAcquisitionsystem >







PARAMETER REQUIREMENTS
Telescope GTC
Plate Scale 0.82 mm arcsec "
Field Lens D =260mm
. Hexagonal Shape
Microlens F# transform:tion frompF17 to F3
Fiber Unit . Folded Cassegra-in -focus. -
Field lens for telecentric illumination
LCB (IFU) MOS
Fiber-core 100um 100pm
No. of fibers 623 644
Spaxel 0.62" 0.62"
FOV 12.5" x 11.3" 3.5'x 3.5’
AN(EEDg) 4.0 pix 4.0 pix
AN (FWHM) 3.6 pix 3.6 pix
LR 6000 6000
R | MR 12000 12000
HR 18700 18700

Pseudo-slit

110 mm long & ROC = 1075mm

F-ratios

Collimator F3 to camera F1.5

Pupils size

160 mm

Gratings (VPHs)

240mm x 190mm (MR, HR)
220mm x 180mm (LR)

Wavelength range

3700 A -9800 A

Detector

e2V CCD231-84 4k x 4k pixels 15um
astro2 AR coated

A ProjectManager& SystemEngineer

A OpticsDesignand Integration

A Spectrographmechanics

A DataAcquisitionSystem

A Mechanismcontrol SW

A SWTools FMAT& QLA

A Subsystenverification& systemAlV

MEGARA

(conceptual design to
commissioning)

Camera-Cryostat
support

Bundles entrance

hold Fiber link



MEGARA at GTC

https://www.youtube.com/watch?vxyBVObSokwl i ;
VA e &

Folded Cassegrain F

44.5 m fiber link Nasmyth A
Commissioned between May and August 2017
Regular operations started on July'2018

12


https://www.youtube.com/watch?v=xyBV0b5okwI
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MEGARA Mechanism control system
Customer: UCM
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startBias it I InterlocksCS fileForvPH1 y i
' startFlash Cover2ParkPosition moveTo ! [TputProfile profileFor ObservationPosition
1 parkCover setFocus ' . FocusPosition
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Customer: IAA / UCM AL
8 006 MEGARA Fiber MOS Assignment Tool (FMAT) version 1.0
File View Block Tools Help
Schedule & = X ?2-0x

$/0,0007: 2000-01-01T00:00: 002

m Tree view & « X

Sky Panel & w X I = 3

v (M FMAT
> IVT Maps
L QT Catalogs
M Lines

alv 4 e pdo

(2000) 112,79161 74,32839 FoV (arcmin) 4,94125

Query & = X

e Highest priority 0ll5
; , Unassigned :
#gu All Lowest priority 10|,

RA/DEC ()2000) 94,91062 -45,14949 FoV (arcmin) 4868,42121 e [alv] ]| ie|w Do Brighest | 0|,

Text search

Sources & = X # = 0 xXfl Blocks & = X d-0OXx
Id Name RA Dec Magnitude Type Priority Block Id Positione... Comment Id Ra Dec POS # Assigned

0 f:0s:1 5.11146... -8.6270... 22,09V SOURCE 8 0 1 foo com... 0 5,112 -8,644 357,891 92
1 f:0s:2 5.09174... -8.6150... 15,53V SOURCE 10 0 2 foo com... 1 112,73 -74,312 308,327 92
2 f:0s:3 5.11821...-8.6151... 18,89V SOURCE 7 0 3 foo com... 91,949 11,142 266,398 92
3 f0s:4  5.09742..-8.6155..152V  SOURCE 8 0 4 foo com... I__ﬂ
4 f:0s:5 5.12581... -8.6153... 15,27V SOURCE 4 0 5 foo com... 257,077 35,384 251,454

[S f:0s:6 5.10517...-8.6151... 19,54V SOURCE 1 0 6 foo com... S 327,613 -41,842 316,221 92
|6 f:0s:7 5.13354... -8.6154... 21,62V SOURCE 1 0 7 foo com...

7 f:0s:8 5.08084...-8.6212... 19,41V SOURCE 10 0 8 foo com...

8 f.0s:9 5.11486...-8.6216... 19.38V SOURCE 9 0 9 foo com...

http://www.fractal -es.com
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Ele Tools Help

Focal Plane
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“GARA Quick Look
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6,400 6,450 6,500 6,550 6,600 6,650 6,700 6,750 6,800 6,850 6,900

Wavelength(A)
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Multi
- MEGARA
GrCde

A

I First light

“ stronomia

10 seconds on 10th magnitude standard star
(and PPN) BD+33 2642 B e

File reduced_rss_planetaria.fits

Object

Value 210159 |

linear 6613.033 | 278.406

Physical X 1881.750 | Y 278.406

Image X 1881.750 | Y 278.406

Frame1 Zoom  2.000 | Angle 0.000 i
file edit view frame I zoom scale color region wcCs help ‘

+ to fit zoom 1/8 zoom 1/4 zoom 172 zoom 1 zoom 2 zoom 4 zoom 8 ‘




7 Eopcoguto e MEGARA

GrCde
A Ita

N First light

m[l A stronomia

120 seconds on its central star usinglL.R

B2 IV star — 120 sec with MEGARA@GTC

3,750 3,800 3,850 3,900 3,950 4,000 4,050 4,100 4,150 4,200 4,250 4,300 4,350 4,400 4,450

3,600 3,650 3,700
Wavelength(A)
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Partners: P
IA-UNAM (México)
INAOE (México)
Steward Observatory/University of Arizona
Smithsonian Astronomical Observatory (Harvard, Cambridge Masﬁs




Telescopio San Pedro Marté.5m

- Paet-ner

A Management and System Engineering

A Consultancy in Optics and MechaniCs

ImageCredit M3 Engineering

S: 1A—-1 UNAM (México), INAOE (Méxieo), Steward Observatory/UmversHy of Arizona

?o\man Rstwnomlcal Observatory (Harvard, Cambridge Mas S)

San Pedro Martir Obser ry

- —

400 MUS$

25 MUSS
, Post-Day One
Enc PDR October 201¢
Enclosure CDR November 2(

Telescope PDR November 2(
Optics Review-Névember 201




Project Board

UNAM Jesus Gonzalez
INAOE Leopoldo Altamirano

ADMINISTRATION
UNAM
AngelinaSalmerén

CoreSciencegroup
AlanWatson UNAM
TereGarcia UNAM
LuisCorral UDG

Buelanuzzi
SAO Charleslcock TS P M
v
PROJECT DIRECTION
QUECT DIRE OrganizationChart
William Lee
‘1' \
PROJECT
COORDINATION
WP-TSPMO02
Michael Richer
PROJECT MANAGEMENT SCIENCE
WP-TSPM04 WP-TSPMO03 >

Marisa Garcia (FRACTAL)

Fabian Rosales

v

LaurenceSabin UNAM
DennisZaritsky UA
TBDSAO

X
SYSTEM ENGINEERING
WP-TSPMO05
Ana Pérez (FRACTAL)
ENCL RE
i TELESCOPE OPTICS MLASSEMBLY || 1oCES | IS LAsOnesor CONTROL
WP-TSPMO7 WP-TSPM08 WP-TSPM09 WP-TSPM12
WRTSPMOG To Be Hired Joel H Mario Rascé Aneliety AT HazaelSerrano
To Be Hired 0 Be Hire oel Herrera ario Rascén Szentavoravi Sy entavoravi
M3 Engineering USA) CIDESIMéxicco Y
JoséTeran(M3) Jorge Uribe { ¢ ¢
NEW
MEGACAM MMIRS INSTRUMENTS SITE
WP-TSPM13 WP-TSPM14 7WP—TSPI\A15 WP-TSPM16
Andrew Szentgyorgyi Andrew Szentgyorgyi Eabian Rosales Michael Richer
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WASHINGTON
UNIVERSITY

WASHINGTGM, DC

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

AOptics design, manufacturing supervision and integration
AMechanics & Thermal subsystems design, manufacturing supervision and integration

i A Spectrograph assembly, integration and verification.
Participation in the System AIV

Collimatorgroup 1
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- Specialized Training

el

/Fractal A\

General 1, 2 ,3 daysourses in Madria

Three perspectives on Project Management

. — — -
System Engineering: Application and Development

y ‘ ]' { o p . H\ :j ‘:'1 #
" gt | =\ r
\ "~ _ett? 0 Y, - . . .
¢ i : .'.“ Optical systems design for Instrumentation
! A

Adaptive Optics

N AYAY 3T | OdeptemechnssNaRdEs procs T A OS &

Introduction to Mechanical Design for IR Instrumentation

Optical Fibresin Astronomy

Scientific Imaging in the visible and ne#R

Remote Sensing

Image Processing Techniques

Object Oriented Software Project engineering

Java Projects implementation

CAN/CANOperbuses integration

http://www.fractalslne.es/calendario.jsp



Specific Training
at customer

AShort courses for SPIE Conference

AManagement atinternational School of InstrumentatiorflScAl 2008, 2009, 2010, 2011, 20

AOptics, Adaptive Optics, Opto-mechanics and Management at the Aerospace
Instrumentation Master by Universidaddel PaisVasco(2010, 2011, 2012 2013 2014 2015
2016 2017,2018and 2019

A Coursesat customoffices alreadyimparted at ESACAA, IAC,ICEJFAEJNTA,INAOEUNAM







Optics and Optemechanics ..

A Design, specification, manufacturing and tests of optical systems

We can carry out the developmentof any optical system Startingfrom the basic
scientific requirements,we can produce feasibility studies, designs(at different
levels)or the developmentof the whole project

A Specification, design, acquisition, and tests of filter «;
prisms, VPHgespecially for Astronomy applications ;i

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

Ultimate Diffraction G

/Fractal A\

A Wasatch Photonicsspecializesn high performance Volume PhaseHolographic
Gratings(VPHGsand VolumePhaseHolographidOpticalElements(VHOES) Their
flagshipproducts are called Dickson®ratings. Theseare an enhancedform of
VPHGsusing Wasatcht K 2 {i 2pAtenied tBchnologiesand proprietary know-

how. http://www wasatchphotonicgom/indexhtml

A FRACTAIk partner of WasatchPhotonicsfor ProductDistributionand future R+D
We canspecifywhat our customerneedandwork with our partnerto providethe
requiredgratings

A FRACTAik exclusivedistributor for WasatchPhotonicsin Europe

tp://www.fractal -es.c



http://www.wasatchphotonics.com/corporate/PressRelease-06-11-04.htm
http://www.wasatchphotonics.com/index.html
http://www.fractal-es.com/
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Example:
VPHs for the RAMAN

spectrograph in the rover of
ExoMars mission (ESA)



