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FRACTAL S.L.N.E

A technological company for astronomical
Instrumentation and Software

https://www.fractalslne.es/

Marisa Garcia Vargas, marisa.garcia@fractal-es.com
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Introducing FRACTAL

FRACTAL S.L.N.E. is a private technological company founded in August 2005. (> 17 years)
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The motivation was to keep the know-how accumulated by our team during about 25
years working at ESA, public Research Centers and universities, and the GTC Project Office.

We focus our services mainly on the Research Centers and Universities with Physics,
Engineering and Astronomy Departments, although due to our skills and previous
experience we have worked mainly for professional Astrophysics (90%).

Our best referees are our customers:
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http://www.fractal-es.com/

Who are us?: FRACTAL Team

A group of people covering:

= Astronomy

= Management

= System Engineering

= Optics & Adaptive Optics

= Opto-mechanics and Mechanics

= Cryogenics, CCDs and Data Acquisition Systems
= Control Software

= Data Bases

= Telescope Control Systems

= Data 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 Garcia Vargas marisa.garcia@fractal-es.com



FRACTAL Services

Management and System Engineering services and products
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Instrumentation: Consultancy, Design and Development
— Design from scientific requirements definition to conceptual, preliminary and detailed design.
— Optics (including wide experience on Fibers and Gratings) and Opto-mechanics
— Cryogenics

— Integration and tests at laboratory, and commissioning at observatories
Software development for Scientific Applications
Scientific operations (Astronomy) and Technical attendance at customer’s site

Specialized Training (general or in-house courses, participation in masters)

Web services: public pages and customized-Intranet development and hosting

Partnership with Wasatch Photonics (VPH) and distributor for Europe

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

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 and System Engineering &
services - RAMS plans

Management and System Engineering
MEGARA (2010 — 2017)
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Management and System Engineering
CARMENES (2013 - 2015)

Safety Study for LST-CTA

Management and System Engineering
TSPM (IA-UNAM, SO/UA, SAO, INAOE), 2016 - 2020

Management support in the .
TTT project (SEOSAT, INTA) | 1

LDT Precursor developed for NANOSAT 1B
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Participation in Large Projects
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Partners: S
IA-UNAM (México)
INAOE (México)
Steward Observatory/University of Arizona
Smithsonian Astronomical Observatory (Harvard, Cambridge Mass)




Calar Alto high-Resolution search for M dwarfs with Exoearths °
with Near-infrared and optical Echelle Spectrographs

Two fibre-fed stabilised échelle spectrographs (R=82,000) at the coudé thermal rooms of the 3.5 m telescop:

(Detailed Design to Commissioning) Commissioning: May - December 2015 caQQrmMmenes

Regular operations since: January 1%t 2016

= Project Manager and System Engineer https:// carm"s'cah'esl

= SE tools and web services

= Detector characterization and Data Acquisition system
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POLITECNICA

Design contract GRANTECAN — UCM signed June 2014
Integration: April - May 2017
Commissioning: May — August 2017

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

Project Manager

System Engineer (also SE tools and web services)
Optics, Mechanics, Detector Design and AlV
Many packages of the Control System

Detector and Data Acquisition system AlV, tests

AlV (complete) and commissioning at the Observatory

Video on Integration https://www.youtube.com/watch?v=xyBVOb5okw!



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

MEGARA Mechanisms control system

Customer: UCM
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MEGARA

'J‘r SCTRICAL PROTRCTION. I Derotsior T
GTC ) 17,1 op—— "
- CAN Control Cabinet Power Cabinet Optical Bench Folded Cassegrain = mgcg—zzgé
- Ethernet - =i | I
Mas Cover Switch £ EH
— B & _—
CCD Power Supply T 8 g:
& Wwccsas ) ™ T T
MESS\?A MEC(:E[TEA ‘ Translation Stage 1 | ‘ Positioners Drivers | a“—.. e comrmcnsn B NWGCS530 |
Positioners Power i
Translation Stage 2 =
GTC II' ‘ 3 | ‘ Supply | o e : 8
pre— From ght o e I T o
-Powe Y
_UPs Shutter Stepper | ‘ ey | o i :
o Sreernure (| Freasre Wheel Stepper 1 Cover Drive 1 . —— -—
controller Controller Epper INMG-51-811 | [
Power Power Power FF|ZE -
Supply Supply Supply = IN-MG-51-656 - QTC
‘ Wheel Stepper 2 | ‘ Cover Drive 2 | éé 5 15100 ..
SAFETY-PLC Spo |k P i
GTC ‘ Linear Actuator | ‘ Cover Stepper 1 | 4
Shilled aTC
water
o |AC PANEL | | AC PANEL H MCT | ‘ VPH Hall Sensor | ‘ Cover Stepper 2 | -+
§
&
10 DUCTS | | 10DUCTS ‘ Temp Sensors 10 DUCTS ¥
3
$
All Cables go through the cabmels Ir’O ducls and Ihmugh the spectrograph cover duct.
IoadConhguranﬂBlock
| FocusProfile |- - - { moveFiberOS Positioner
o parkFiberMOS -
VMEDPRAMAdG it - il vPHProfile nablePositioner - GANId
. ress DAS CS PT100Interface FiberiosProfile enayier osiione! ~~~. | busNumber
minExposureTime = F 1Pl c P disablePositioner
CCDGanfigurationFile Eempera;un:rmfl\e actl;‘eln[:_;;_lt ocalPlanceCoverPro
acuumProfile readinpu T T T TorrTreerepror e move
QadmonnollerFile CCDProfile readAllinput ; I, s‘;ﬁ,’:ﬁmﬁfﬁs:‘(‘;ﬁ'e moveTa
i setExposureTime i ratale
SelBlnnllnq setExposureNumber M"‘ AbortExposure rotateTo
UnsetBinning SetBinnin CovertDriverPrafile PauseResume i
startExposure SotRead o?.ns sod Cover2DriverPrafile N . VPHCS
stopExposure =] starte. P Cover1SetPosition \ 5 ~. WheelProfile VolumePhaseHologram
stopGlocking {7 ek Cover2SetPsition Focuscs | N >+ | ActuatorProtile name
startGlockin ! startBias CoveriParkPosition move ! [ InteriocksCS | ~{ ¥PHNames wheelSlot B
' startFlash Cover2ParkPogitian moveTo ! MhputProfile profileForVPHA OhservationPosition
| sndExposure parkCover setFocus i} FocusPosition
VMEDriver | SetShuPnerMnde putCaover i A - ___ | Shutteriode
interruptLevel | T moveCover f’l _ 1 rnf\\e_lf_:%rgEHﬁ | Staticlnformation |
interruptvector H H hY ¥ i H GotoSlit H mG;T:: gethame
. ] CCDVacuumCS ' - A L sel getWheelPosition
dpramSize /' [parMurber | [ _MotorDriver | FIMuILDrive ey PLC | { setvPHAISIoL getObsenvationPosition
= transducerAddress \ moveT DriveNumber N " | RemoveVPH getFocusPasition
CGDTemperatureCS TransducerBaudRate 1 |movelo s h umoer park getShutterMode
portMumber VacuumMin ;| stop v busSpeed maintenanceVPH getStaticinformatian
DetectorSensor VacuumMax } |enable moveTo InputsAddress i 3
LN2TankSensor ——— /| getPosition sto OutputsAddress J Whelelcs
GetterSensor Shuttercs  L--~ getLimits D HeartbeatTimeout / 5 tarProfie]
ExhaustSensar stepsPerTumn -7 selPasilion ActuatorCS readInpul ! Se NOEtaerf!lez
maxPower DriverProfile [~ setFollowingError | ~ ™| DriverProfile writeOQutput J Merlvo_?_ arerotile: [ Servostar |
Integrated PowerLimit Open getFollowingError read|O K Cgu?]rte‘:_:%l:eue | - - = selloggingSpeed()
CCDMinTem setSpeed writelQ ¢ |ounierforque |
CCDMaxTem‘:J gl'll?jferode setSpeedidode . / moveTo
setDeceleration R stop




MEGARA Fiber MOS Assignment Tool (FMAT)

A
Customer: IAA / UCM SEE2
e 00 MEGARA Fiber MOS Assignment Tool (FMAT) version 1.0
File View Block Tools Help
Schedule & = X f-0x

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

m Tree view & = X

v ™ FEMAT
> QT Maps
> IQT Catalogs

Sky Panel @ w X

RA/DEC ()2000) 112,79161 74,32839 FoV (arcmin) 4,94125 s Al ] e e

Query & - X 2 -

) AsEldrec Highest priority 0fly

" / Unassigned 2
go All Lowest priority 10 |5

Brighest | 0|

RA/DEC (J2000) 94,91062 -45,14949 FoV (arcmin) 4868,42121 w Al > A DGO
2 Text search

Sources & = X ® = 0 Xl Blocks & = X ?-0Xx
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... l 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

3 f:0s:4  5.09742...-8.6155...152V  SOURCE 8 0 4 foo com... I__E
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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SCORPIO for Gemini
Optics/Mechanics/Thermal WPs

Customer: SwWRI (San Antonio, TX, USA), currently at subsystems AlV stage

= Management and System engineering of the Optics/Mechanics/Thermal WPs

= Optics design, manufacturing supervision and integration

= Mechanics & Thermal subsystems design, manufacturing supervision and integration
= Manufacturing subcontracts

= [nstrument assembly, integration and verification.
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NIR Collimator and camera
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NIR beamsplitter YJ/HK @LICA
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WGEMINI

OBSERVATORY

NIR VPHs: inspection at LICA
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. . ADC prims gluing




VPH-g bonding




%"; VPH-g Optics/Opto-mechanics assembly

@
SCORPIO

VIS VPH g mount

DR/OCT-SP-VC-GR-100/000
FRACTALSLNE.
Manufacturing date: 20/04/2024




VPH-g, 1, i tests
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AlV tools. Carts. Finished at LICA

—y

External Frame auxiliary support

NIR cryostat handling cart






Anti-Vibration Mounts
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Anti-Vibration Mounts
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é“% » Baffles (at factory, final inspection)
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Gemini Telescope Simulator




TARSIS
“Tetra-Akmed Super-!fu $pectrograph”

designed for long trips with unknown destinies...

IFU. Connected FoV
Large FoV, 9 arcmin? 4 x(1.40 x 1.40)
Spaxel size: 2.1 arcsec

Bluest spectral range

Wide A coverage

320to 520 nm
510 to 810 nm

Spectral resolution R ~1000

CREI7GEIA e December 2026 + 6 months contingency

7.2 M€ + 0.70 M€ contingency
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TARSIS
“Tetra-ARmed Super-!fu Spectrograph”

Focal plane stage 3 (Post-image slicer) Filter Grating

Focal plane stage 1 (Pre-image slicer) Spectrograph collimator Spectrograph camera
[ ]
4 : = = = = 1 1e+03 mm
] 3D Layout
9/29/2022 ZEmax

Zemax OpticsViewer 20.1




TARSIS = . -
“Tetra-ARmed $up§1§- l%u $péc /'_/

Focal plane stage 1 (Pre- image slicer)

Focal plane stage 2 (Image slicer)

Focal plane stage 1 (Post-image slicer)

Detector cooling system

Detector & cold head

Spectrograph camera Spectrograph collimator

Spectrograph grating Spectrograph fold mirror

Spectrograph filter




VIS Spectrograph ———

e

nstrument configuration

name

The

e fu

I near-IR band spanning fro

Band
VIS LR1
VIS LR2

VIS LR3 (Goal)
VIS HR1

VIS HR2

Band
NIRLR
NIR HR1

NIR HR2

Volume for Static
Support Structure ———

Mod

[

»m 0.77 to 1.8um is covered simultaneously at low spec

Operating wavelength
(um)

0.45-0.7
0.45 - 0.877
0.77 - 1.80
0.77 —1.80
0.77 - 1.80

0.77 - 1.80

Resolution (NAA)
4000 (5000 goal)
4000 (5 000 goal)
4000
18 000

18 000

ution. The two HR bands in the near-IR can 2

Resolution (A/AA)

4000 (5 000 goal)

MOSAIC

ELT

Customer: UCM

Multiplex Aperture on sky

(arcsec)

200 0.7
100 0.7
200 0.6
200 0.6
8 25
8 25
Bandwidth (pm)

0.45-0.59

0.59 -0.77
0.38-0.45

0.51-0.57

0.61-0.67

also be observed simultaneously

Bandwidth (pm)
0.77-18
0.77-0.89

1.53-1.62

Electronic & Control Cabinets

Spectral resolution
(NJAN

R~ 4,000
R ~ 18,000
R~ 4,000
R ~ 18,000
R~ 4,000

R ~ 18,000

VIS HR
apertures

/' NiR oS
apertures

NIR
spectrograph

spectrograph

E O

450 nm 770 nm 1800 nm
2 : ’ 10 hrs :JM{'L 'l \ 40 hrsM

§ k rvﬂ MA l émﬁ [h W&M iw M};W ‘ﬁ
L S N

WPs
CALEMOS, Calibration module

NIR spectrographs mechanisms
and VPH gratings



CTA Maintenance Plan

AAvAA AAVAA
AVAAVA AVAAVA

dtask cod Deta.lled " dtaskd o Components affected and Development of a Maintenance plan for the, Camera,
Grouped task code prevent(live tas Grouped task description location/access tools S £ A ) el S o dhe LS
code

- - - - (Large-sized telescope) of the Cherenkov Telescope
Camera regular visual inspection (that needs hardware disassembly) every 6 months from

the camera access tower to check: Array project (CTA)

Cooling system fans: regular
maintenance (cleaning, checking |Cooling system fans (inside

CAM-P-003D electrical and data connectors, camera, front door access)/ need
CAM-P2 correct air flow, unforeseen scaffolding .
vibrations or noises, etc.) Product Tree Maintenance
Cooling system fans: check power Plan
and data connectors, power Cooling system fans (inside
CAM-P-004D distribution board and connection |camera, front door access)/ need
to I/0 modules scaffolding
External water system: regular maintenance of commercial chiller every 6 months from
the azimuth rail platform:
External water system: regular
maintenance of commercial chiller
CAM-P3 as per manufacturer's

CAM-P-030D recommendations. Azimuth rail area platform
Regular visual inspection to check
any leak, pressure and chiller
control panel alarms.

Extract from Camera System preventive tasks summary
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Astronomical instrumentation

= Design
=  QOrdering and manufacturing tracking
= Assembly, Integration and Verification

(slides of different projects at the end of the presentation)




PAU Optics design and speuﬂcatmp for WHT

Customer: IEEC, In operation

50% of area
At r=0.399 (field 0.8)

e .00, LT m

(B7: 0,000, .10 (degl

o 00, BB m

Do 0.0, .35 m

N D 5000

8 0.9000

A: 0.0000, 00000 (g

ma: 0.0, N7 m

. +

fifoam v fed

PAU design

Cryostat
WindOW\

.;; S [

ony - -

— J— - = — —

Lt — ——

=1

e L]

" /

123.42mm filters

= - -

AOQI for the pupil rays at Field at 32" indiameter

7.7° average

Detector Image:

N
[ — — 40
5
32.00, -16.00 m 1
1EeS 3.00, -3.00 m 3.00, -33.00 m
§0.00, -3.00 mm 60.00, -33.00 m 30
1E+4 ‘ T T T T ‘ T T T
1.0 - =
1E+3 -
E [P 425
1E+2 o)
5 e —
1E41 - b 120
[l
in
1E+0 o s -
o
o 15
1E-1 g s —
=1
LI —
1E-2 ™ 10
0.3 * —
1E-3 g
L' (I 45
1E-4 Y
P R =
1E-5 2 Z ‘ | | | ‘ ‘ | | 0
1 2 4 5 L) u 12 14 15 18 Fl 10
Incoherent Irradiance Radius From Centroid in um
[ . AR Sy W SIS JR— S ———"

http://www.fractal-es.com
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ACam P”P‘;:O'E Customer: ING /PPARC, In Operation

< W) @, 00008 0.533000 e e
T 0.0000. ©0.00C0 0C5 4[3)
Tt . AN
|| et S ; A (o
= ()

o

FRACTAL

HON JUN 26 2206 UNITS RRE «=, ES-B M

550 mm
ENSAMBLADOSTOTALS . ZMX
~ BOX WIDTH : z FEFERENCE : CENTROID CONFIGURATION 1| OF 1

FSLS FSLS

http://www.fracta#88%om
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IR AT by
R R R T
Dt S

3.5 CAHA

Telescope simulator

ronagraph angi@uxiliary systems

mer: University of Cantabria, In operation

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

Customer: IEEC, in operation

R toe itk

feeetteeernn
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Telescope illuminator + ARES fiber link+ Far field imager.

From this setup we obtain the final image after the fiber link SRR

ARES Fiber link

Customer: IEEC, in operation

......

.....



HEXA 6.5m Telescope Conceptual Design
Y Vor S

Customer: Calar Alto Observatory

http://www.fractal-es.com
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Conceptual Design of IR Instrumentation for Antarctica
Customer: Universidad Auténoma de Madrid

ANANANAN

FOCAL PLANE ——
WHEEL WINDOW KRS 5

COLLIMATOR M1

PUPIL1 COLD STOP AND
FILTERS (TBC) COLLIMATOR M2

COLLIMATOR M3

PUPIL 2 AREA FOR
SPECTRAL SELECTOR

CAMARA M2 CAMERA M1

PMIRC = .
DETECTORS %
PMIRC: Optlcal Layout CAMERA M3
[ 4
PNIRC
WINDOW KRS5 M1 [VE!

CORRECTOR  FILTER
DETECTOR

Pseudo-offner configuration. M1 and M2 are different

L.

http://www.fractal-es.com
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Design of Tunable filter for CIRCE/GTC) |0y, Universiond
Customer: UCM %1 Complutense

bt Madrid

R =750 - 754 for ALBA preject (1 - 1.6 um), see poster
R=400 @ J, H and K bands

Base plate 3 retainers

Mount
9195 mm

Large piezo
9ep 261 'mm

Short piezo

http://www.fractal-es.com
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Optics and Opto-mechanics



Optics and Opto-mechanics S

ANANANRN

= Design, specification, manufacturing and tests of optical systems

We can carry out the development of any optical system. Starting from the basic
scientific requirements, we can produce feasibility studies, designs (at different
levels) or the development of the whole project. We have a network of qualified
manufacturers for all elements.

= Specification, design, acquisition, and tests of filters,
prisms, VPHs (especially for Astronomy applications).

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

< I PN NN
Ultimate Diffraction G ANANANAN

= Wasatch Photonics specializes in high performance Volume Phase Holographic
Gratings (VPHGs) and Volume Phase Holographic Optical Elements (VHOEs). Their
flagship products are called Dickson® gratings. These are an enhanced form of
VPHGs using Wasatch Photonics’ patented technologies and proprietary know-

how. http://www.wasatchphotonics.com/index.html

= FRACTAL is partner of Wasatch Photonics for Product Distribution and future R+D.
We can specify what our customer need and work with our partner to provide the
required gratings

FRACTAL is distributor for Wasatch Photonics in several countries



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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VPHs for ExoMars

Diffraction Gratings Specification for RLS
Raman Spectrometer

Customer: INTA

The spectrometer unit belongs to the RLS system of the
ExoMars-Pasteur rover’s payload instruments. The RLS
system is part of the Analytic Lab instrument placed
inside the rover and provides Raman spectroscopy.

Wasatﬁl}hotoni C:
Ultimate Diffraction Grat




T~ ANANANN
'” General 1, 2,3 days-courses in Madrid
€ ': d [ A Three perspectives on Project Management
a ;;u\j' o3 8 = "lji System Engineering: Application and Development
\ g# /| ' =
V=0 L .‘.: Optical systems design for Instrumentation

Adaptive Optics

Opto-mechanics systems projects

Introduction to Mechanical Design for IR Instrumentation

Optical Fibres in Astronomy

Scientific Imaging in the visible and near-IR

RAMS analyses

Image Processing Techniques

Object Oriented Software Project engineering

CAN/CANOpen buses integration

http://www.fractalslne.es/calendario.jsp
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Technology Transfer and Innovation

=  ESO Technology Transfer

(slides of 14D projects at the end of the presentation)



Continuous Flow Cryostats e
AVXVAAV;VAVA

Technology Transfer Licence Agreement for Cooling System from ESO
Signature: 2015

T

Agreement to license its cooling system technology to our company FRACTAL SLNE. Continuous flow cooling systems were first developed at
ESO for the cooling of instruments and detectors for the Very Large Telescope (VLT).

Continuous flow systems are more compact than traditional systems that use a bath of very cold liquid, but share the advantage of being
vibration free. The continuous flow system allows the temperature within an instrument to be changed from room temperature to —193
degrees Celsius and is not affected by the loss of electrical power. As a result, the instrument can be kept very close to its operating
temperature and the vacuum within the instrument can be retained.

This agreement includes the licensing of the well-proven cryostats (which regulate the low temperatures) that are used to cool individual
detectors from room temperature down to —193 degrees Celsius and the more sophisticated version that is used for the cooling of the ultra-
stable detectors used in more sensitive measurements.


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

CFCs for ESO

ANANANRN

= 4 Continuous Flow Cryostats (CFCs) for ESO have been
manufactured, integrated and verified.

D s
ng verification



ESO Anti-vibration for Closed Cycle Cooler Cold Head technology

Signed: 23-July-2018

Leybold 10 MD

"" b ESO Anti-vibration
B i . /’ mount

ESO signed an agreement to license anti-vibration mount for Closed Cycle Cooler Cold Head to our company FRACTAL S.L.N.E. The photo on
the right (Credit: ESO) shows CRIRES instrument on the VLT. The instrument helium cold heads (Leybold 10 MD) are equipped with anti-
vibration mounts to reduce the cold head vibrations to the stability levels demanded for the instrument. The new instrument for Gemini
(SCORPIO, shown on the left and currently in detailed design phase) shall include this technology.

ESO initially developed a damping system that was applied to ISAAC and NACO (which were using the cold head RG 5/80 from
Leybold) . Successive improvements were performed to cope with the high stability demanded by the VLTI configuration. Anti-
vibration mounts were also used for HAWK-I and KMOS. The current damping system is a 3 generation design adapted to the
Leybold 10 MD cold head and currently in use at CRIRES. This system keeps the cold head fully floating between two soft bellows
removing vibration coming from the motion of the heavy displacer.


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




Sliced Pupil Grating Prototype, FRACTAL-UCM

Universidad
= Complutense

il = Madrid

Total Internal reflection 7
Direccién General de Economia, Estadistica e Innovaciéon Tecnoldgica
S \ P ******* CONSEJERIA DE ECONOMIA Y HACIENDA
SYZE Comunidad de Madrid
N 7
g P . TR Union Europea
SN\ =r—— Fondo Europeo De Desarrollo Regional
| ~ . [ / Motivation: to look for a high resolution element when
S P = Goal: to multiply the spectral resolution of your already-built instrument
SN L SV
% by a factor of 2 or 3
\ / = Your instrument is in Littrow (Ground-based)
* You have problems of weight (Space)

i ] Pupil vignette areas s )
L. VPH grating: diffraction * You have problems of feasibility due to size and mass
(Large/Very Large Ground Telescopes)

The solution uses sliced-pupil gratings. There is some vignetting (less than in a non-VPH grating) but can be lowered by
increasing the number of slices and the complexity of the integration if needed

This project
CAM+UE] (51%), FRACTAL (36%) and UCM (15%)



Opto-Mechanics

Sliced Pupil Grating Prototype
FRACTAL-UCM

- - = A
Comunidad de Madrid |\ 4,  Universidad £

& N JAVAVAVAY
L wadlr 5 Complutense ﬁ@!ﬁ
Union Europea %I 5 Madrid G\ O\ XN

Fondo Europeo De Desarrollo Regional
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VIENTOS Project LBLR

= Partially funded by CDTI under Industry for Science

"= The goal is to study novel solutions for pupil elements to
be applied to large telescopes (10-m type and E-ELTs)

= Some of the studies within the program are

Centro para el Desarrollo
Tecnologico Industrial

= Application of sliced-pupil gratings 'kvcmll

= Tunable filter in the near-IR N 9%, Universidad
3 Aé::x::%‘ " I’a;; | (Tnmﬂitzni
= Filters based on nanotechnology "~ (]! o
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Laboratory:
Assembly, Integration and Tests



LICA laboratory at UCM
Collaborative project FRACTAL — UCM since 2010
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Instrumentation assembly and tests
VPH gratings test bench

Optical bundles test bench

Detector Test Bench characterization
Cryogenic system (cryotiger)

R+D, Innovation and Prototypes

GTC Control System simulator
Teaching and practices activities

Access to UCM facilities
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FRACTAL partners have built a small
observatory in Sierra de Guadarrama
(Madrid) where instrumentation and
software can be tested on sky.

Proprietary

Amateur Observatory (Madrid)_@
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Software and Control systems
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Software services PV

Real Time Software: Telescopes & Instruments CS

Final-user S/W for Instruments (mission planning, exposure time calculators,
preparation of observations with multi-object spectrographs, data visualization, etc.)

Databases

Customized S/W

In-situ S/W engineering services

Proprietary S/W for Project Management & System Engineering

Proprietary Operation and Maintenance Tool



Software development, scientific support and

operations on-site services

Customers: ESO, OAN, CAB, UCM, |AA

Software Development

= Databases

= Observation planning tools
= Data reduction

= |[ntranet facilities

= Telescope and instruments control system

AAvAA AAV X
AVAAVA AVAAVA

Astronomical support for the Spanish National Observatory

(Radioastronomy) in the development of a user support platform | CNIG OAN | 2006-2010
for the HIFI instrument (Herschel mission, ESA)

Pre-launch Operational support for the Spanish National

Observatory (Radioastronomy) for the HIFI instrument (Herschel | CNIG OAN | 2006-2010
mission, ESA)

Software development. Pipelines for VLT instruments (HAWK-I, ESO 50082010
SINFONI). ESO-Reflex workflows

Software development. Implementation of data reduction ESO 5010-2012
procedures for the ESO VLT pipelines (ANSI-C with the ESO-CPL)

Proposal for services in ESAC Frame Contract with VEGA-Telespazio ESA 2017 -2022




4

=
&\Q@ eudid  EYCLID Mission Planning Software

Customer: Telespazio for ESA

ANANANAN

The ESS is the software package in charge of the planning, visualization, validation and inspection of the
past, present and future of the mission. It will take the Reference Survey generated from the Euclid
Consortium and after validation it will converted to time-tagged pointing commands to ESA’s Mission
Operation Centre (MOC). The ESS is implemented 100% in java and using GWT for the web components.

It is fully OO and implemented using highly reusable components where the basic functionality is

available: math, ephemerides, region representation, tessellation (HEALPIX& HTM), DB access,
astrometry, etc.




Instrument control system - Technology

ANNANAN

= Phidget products (motor controllers, single board computer, interface kit boards) for
controlling all instrument components remotely.

Your Program

= Can control many motor types:
* Servo motor
* Stepper motor
* DC motor

Local Network Normal Phidget
code, using

openRemotel()

- Phidget Single Board Computer (SBC)

= Can control many others components:
= Sensors

Relays

Limit switches

LEDs

- & Automatically broadcasts all
data sensors, digital infout,
and USB Phidgets via the WebService

= There is no need for proprietary software, Phidgets products work in many
popular programing languages (Java, C#, C/C++, Python, Android Java, etc.) and on practically
any operating system (Windows, Linux, OS X, Android, iOS, etc..).



Instrument control system — Architecture

VA
AAvAA AAVAA
AVAAVA AVAAV

| Interface Kit (IFK)

‘;I Digital Inputs | USB Ports M Digital Outputs | | Analog Inputs PC-ROOM

| MaximDL | | ACs INTERNET sSingle Board Computer (SBC) |
&
usp
¥ nterface Kit (IFK)
USB Extender LEX

Grating Rotation Limit

Grating Mechanism <—>| Grating Stepper Controller

Calibration Mirror Limit

‘Calibration Mirror N
Mechanism Calib. Mirror Stepper Controller amern ot EalEaTan
SNnzion Mirror
e e Mechanism
Calib. Fiber Home Limit
libration Fiber ——»| Calib. Fiber Stepper Controller |« A&G CCD Sclence CCD
Mechanism | siit Grating Fiber Guide
Mechanism Mecha alam Mechanism
Calib. Fiber End Limit
Relay Board Halogen Lamp
gl Filter Wheel
Slit Positive Limit
usB

i sic Slit Stepper Controller |(—
Slit Reference Limit [y oo ‘—>| PP
Slit Negative Limit

AEG CCD

Ib. Fiber Stepper Cantroll

[ e am pover supey |«

Fe-Ne Lamp Power Supply | ————————

I

g

Siit Stepper Controller

1

Camera Stepper Controller  |—|

Collimator Stepper Controfier  |4—|

Rotator Stepper Controller

| single Board Computer (SBC) |

Power Supply Output 12V

Digital Inputs |<- . Analog Inputs USB Ports Y

—)I Rotator Stepper Controller |(—)| Rotator Stepper |

Rotator Home Limit

T

Camera Temp. Sensor Interface Kit (IFK)

Collimator Temp. Sensor Camera Stepper Controller Camera Stepper

| SBC Temp. Sensor Collimator Stepper Controller Collimator Stepper

i

Rotator End Limit

I



USB Cable

Instrument control system — Hardware

Single board Computer

InteffaceKit

A USB Cable

Control limit

Stepper motor cont/
o,
«—

A T P N P s
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AVAvAVA AVXVA

Single board Computer

USB Cable A

InteffaceKit pULININ
M < PC-Room

Stepper motor cont/
v "
—_ P A st P o e
- I e cewnl|

A USB Cable

USB Cable

Single board Computer

InteffaceKit

A USB Cable

S

Control limit switch wire, A

Stepper motor cont/
o
«—=

111

PC-Room

I P P e Y P P G e
H—EHECHEIOICHNC |

Single board Computer

InteffaceKit

PC-Room

Control limit switches wire;

e |
Stepper motor cont/
A USB Cable y . ~ |
- = f Ersoeeesenl

Single board Computer

T USB Cable

elUmit switch wires

A

Internet

<

—1

Stepper motor contV,

111§

PC-Room

o
H—HESEHEICHCOINNN |

Single board Computer

USB Cable

Int41‘ac¢l(lt

PC-Room

T Sensor Cable

Duai Relay bosNe
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| Control wire




nstrument control system — Software

File Connection

|[Observation | Engineering

®-
File Connection

Observation | Engineering

AAvAA AAVAA
AVAAVA AVAAVA

Current Status

Observation Mode Collimator Focusing (mm) Coll. Temp. (*C)

skt width () Camera Focusing (mm) Cam. Temp. (-C)

Grating mounted Grating wavelength (nm) SBC Temp. (*C)

2683
2622 Grating microsteps
30,00 Rotator PA (deg)

@ ALBIREO Connected

Current Status

Observation Made  Calbration-arc Module Collimater Focusing (mm)

Shit width (") Camera Focusing (mm)

Grating mounted 12006 Grating wavelength (nm)

Coll. Temp. (*C) 2683

Cam. Temp. () 2622

SBCTemp. (°C)  20.00

@ ALBIREO Connacted

Grating microsteps

Rotator PA (deg)

Observation Setup

Calibration Module

Observation Setup

Calibration Module

Observer ID ‘Camera and Collimator facusing @ Calibration Mirror Con Observer ID Camera and Collimator focusing @ Calibration Mirror
Observation Mode | [=] [ camera | a Observation Mode [Calibratian-Arc Module [+] [ camera | a oo
@ Calibration Fiber Guide Jon Ii‘ Calibration Fiber Guide
[ Apply | [ collimator | & [ ] [ collimator | & o000
Geatingmowted [ _____|] Paralactic Angle (deo) [@] Tungsten-Halogen tamp Con Grating mounted [1200b - Paralactic Angle (deg) [0.0 [@®] rungsten-talogen tamp Oon
- oy T
on | ‘ (8] vt e ontam ' ‘ (8] mearim
Move to (micrastaps) Apply kit width (") Move to (microsteps) [0 Apply Shit width (")
&1ie tamy Fe-te lamy
Recommended o filter : Apply @ renverame (s Recommended OSfilter:  Open apply (o 2
Log Log
ed Sep 21 16:41:47 CEST 2016 INFO: SBC Interfacekit is connected ‘2d Sep 21 16:41:47 CEST 2016 INFO: SBC InterfaceKit is connected.
‘ed Sep 21 16:41:47 CEST 2016 INFO: InterfaceKit is connected, ‘ed Sep 21 16:41:47 CEST 2016 INFO: Interfacekit is connected.
‘ed Sep 21 16:41:47 CEST 2016 INFO: CAMERA stepper controller is attached. ‘ed Sep 21 16 7 CEST 2016 INFO: CAMERA stepper controller is attached. =
‘ed Sep 21 16:41:47 CEST 2016 INFO: COLLIMATOR stepper controller is attached. ‘ed Sep 21 16:41:47 CEST 2016 INFO: COLLIMATOR stepper controller is attached.
ed Sep 21 16:41:48 CEST 2016 INFO: GRATING stepper controller is attached. ‘ed Sep 21 16:41:48 CEST 2016 INFO: GRATING stepper controller is attached.
‘ed Sep 21 16:41:51 CEST 2016 INFO: CALIBRATION_MIRROR stepper controller is attached, ed Sep 21 1 CEST 2016 INFO: CALIERATION_MIRROR stepper controller is attached.
‘2d Sep 21 16:42:05 CEST 2016 INFO: CALIBRATION_FIBER_GUIDE stapper controller is attached. ed Sep 21 5 CEST 2016 INFO: CALIBRATION_FIBER_GUIDE stepper controller is attached. I
led Sep 21 16:42:06 CEST 2016 INFO: SLIT stepper controller is attached. ‘ed Sep 21 :06 CEST 2016 INFO: SLIT stepper controller is attached. ~
®- oc
File Connection File Connection
Observation | Engineering Observation | Engineering
Engineering Mode Engineering Mode
This panel is only for engineering purposes. The actions can cause damage. So it's on your own risk This panel is only for engineering purposes. The actions can cause damage. So it's on your own risk.
Password | [ togin | Password | [ togin |
Select stepper mator Select stepper motor
Min Position (microsteps) Max Position (microsteps) Min Position (microstaps) None Max Position (microsteps) Mone
ration Fiber Guide
Actual Position (microsteps) Target Position (microsteps) Actual Position (microsteps) | -36800 Target Position (microsteps) -36300
Actual Velocity (microsteps/sec) Velocity Limit (microsteps/sec) @ Controller Collimator Actual Velocity (microsteps/sec) 0 Velocity Limit (microsteps/sec) 000.0 @ Cantroller
connected Grating connected
Acceleration (microsteps/sect2) Current Limit (A} Rotator Acceleration (microsteps/sect2) 1.0E7 Current Limit (A) 05
Slit
Homa limit switch End limit switch Home limit switch No Pressed End limit switch
Actual current (A) [ stop Actual current (A) -1730694E-44 [ stop
Move to (microsteps) Change Actual Position (micrasteps) Move to (micrasteps) Change Actual Position (microsteps)
WVelocity Limit (microstaps/sec) Change Current Limit (A) velacity Limit |[_apply Change Current Limit (A)
[ Engaged Change Acceleration (microsteps/sec’) [] Engaged Change ) |[ apply
Log Log

Mon Aug 08 14:54:39 CEST 2016 INFO: SBC Interfacekit is connected to the network.

Mon Aug 08 14:54:39 CEST 2016 INFO: SBC InterfaceKit is connected,

Mon Aug 08 14:54:39 CEST 2016 INFO: Interfacelt is connected

Mon Aug 08 14:54:40 CEST 2016 INFO: CALIBRATION_MIRROR stepper controller is attached,

Mon Aug 08 14:54:39 CEST 2016 INFO: SBC InterfaceKit is connected to the network.

Mon Aug 08 14:54:39 CEST 2016 INFO: SBC Interfacekit is connected,

Mon Aug 08 14:54:39 CEST 2016 INFO: InterfaceKit is connected

Mon Aug 08 14:54:40 CEST 2016 INFO: CALIERATION_MIRROR stepper contraller is attached,




Software development for
Continuous Flow Cryostats (CfCs) technology

ANANANKN
In June 2015, ESO and FRACTAL signed a “Non-exclusive know-how license agreement on the use of the ESO

Continuous flow cryostat technology”.

The concept of this technology is cooled a CCD detector with a nitrogen cryostat which did not need daily
refilling and being smaller as possible.

The operating concept is represented in Figure 1 where DH are Detector Heads, Tn are temperature sensors,
Rn are Resistors, V are valves, Sn are pressure sensors and OPn are overpressure sensors.

Control rack

DH-T1 Fﬂ%"’
Bithi Exit ccT2 fL[jsqu'"
heating CfC-R2 HiRYZ) e
DH-T1 ;
DH-R2 —‘VM_DQ s1
CCD | 1 Cooling | ctc1q :
finger L_____.

\ Sorption ! CfC-T3 ﬂ

CCD head | cfc . LB S0

LN2 tank

Figure 1: Operation concept of CfCs



CfCs Control System Architecture

A
AL
ANANANN

CX 5120 EtherCAT Bus EL1004 EL2004 EL4002 E_fazl%l EL3202 EL6001 EL6021 EL3174

A\ 4

: : Cooling finger
Exit heating Cfe.T1

V1

CfC-T2

CfC-R2
', DH-T2
Sorption pump DH-R2

Vacuum CfC-T3
V3 CfC-R3

’—__‘ DH-T1
Exit heating DH-R1
s1 CCD Head Pt

| Technoloyy |
PLC Beckhoff CX Embedded PC

Bus EtherCat

0S TwinCat 3.1 (Beckhoff)

Programing Structure text (ST), C++

Language

Drivers N/A (i.e, direct access to HW)




PopStar Evolutionary Synthesis Models a Fractal Home

|| PopStar Ingredients | # SSP SED Plot - |
: Popstar Ingredients certain units, as described below the plot area. This spectrum can also be plotted normalized 1o a given wavelength and/or with an offset
® % PopStar Products

% Download Models » The plot can be visualized linear or log-log
# References
& i Speciral Energy Distribution Model « A wavelength range for visualization can be defined
# SSP SED Plot
= # H-R Diagrams Model « Once the plot is done, viewing, zooming and printing options will become available by clicking with the right mouse button over the graphic area. Also, it is possible to zoom over a certain plotted area
# SSP H-R Plot by selecting it with the left mouse button
= # SSP Properties
# SSP properties Plot IMF [z ‘Logt(yr) |E(B-V) offset (constant) Norm (A A) Ltype[Ulo, ATl | |
= % Combination of 2 SSP SED Models IMF-2 Salpeter (1935) 0.0200 5.00 0.00 0 0.000 Ltot @
# Combination of 2 SSP SED Plot IMF-2 Salpeter (1955) 0.0200 6.00 0 0 0 Ltot =]
= # Photometrical Parameters of a combination of 2 S IMF-2 Salpeter (1955) 0.0200 7.00 0 0 0 Ltot =]
# Photometrical Parameters 2 SSP Plot IMF-2 Salpeter (1955) 00200 800 0 0 0 Lot e

http://www.fractalslne.es/PopStar
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Database with the MEGARA-GTC stellar spectral library and a
web-based software tool for managing the observations

Source search form

AL
ANANANN

Name

Other Name

RA (hhzmmiss.s) (range between
[00:00:11.6,23:59:31.3])

OPTICAL A$Tl

SYSTEMS
N a a A

- - Wy

NN
il AVAAVA AVAAVA

DEC (tdd:mmss.s) (range between
[-19:56:35.2,489:15:50.8])

)

A RA (mas/yr) |
& DEC (mas/yr) |

P Type

EO==»-Em

Phase-2 (HR-R & HR-1)

GEEE LET 2.

Object Type
U (range between [-0.5,16.7])

8 (range between [-1.5,19.4])

R (range between [-1.17,18.9])

Home MEGARA-GTC Stellar Spectral Library bt 2453850
[

1 {range between [-3,14.1))

|
]
V (range between [-1.17,18.9]) i 1
|
|

Teff (range between [2389,49863])

Sources . s 1
MEGARA (Multi Espectrégrafo en GTC de Alta Resolucion para Astronomia) is an optical (3650 - 97504), fibre-fed, medium- .:g;lmm et EE |
Observations high spectral resolution (R = 6000, 12000, 20000) instrument for the GTC 10.4m telescope, in operation since July 2018. The LoggL L |
[Fe/H] (range between (-2.99,2.9]) |
scientific exploitation of MEGARA demands a stellar-spectra library to interpret galaxy data and to estimate the contribution [,:,“; l‘ i i
Library Completion of the stellar populations. To date, there is no complete library, either empirical or theoretical, able to fulfill the MEGARA Refdace
Comments
parameters. The motivation of this project is to obtain a stellar spectral atlas for MEGARA, focused on the highest resolution c(m, e
Utilities setups. The spectra have R ~ 20000 in the HR-R and HR-l setups, centred at 6563 and 8633 A respectively. The data will Source list
become available to the community through different releases that can be download here.
Useful links S ‘:“"*") I:“"“"‘;
masss) | (ddimmsss
The on-going GTC Open-Time program provides the data through filler-type observations in telescope scratch time. The - - 1 — _ .
BT 1523422 12017:180 modfy | | | deete
Project description proposals from which we have received granted GTC filler-type time for this program are: GTC22-18B, GTC37-19A,
2MASS 115065841+1321060 1506584 +1321:061 modfy | | | deete
GTC33-19B and GTC19-20A. 2MASS 115074765-1627386 1507477 127386 | [ modey | | | deete
Papers
2414 £ modfy delete
Estimated Date of the release 1.0: June 2020 st o — Imm‘ I
B04002058A 07:43:440 10004010 modfy deiete.
sosnio vas;a | wooes | | modty ||| deee |
v. | A2 ¥ 3 ;A | L4 T T T L ji BD+012916 14:21:45.3 +00:46:59.2 modfy delete
i 1 804020571 0337:226 10316202 modfy | | | deete
HR-R a ! HR-1 b I [
HD218059 ) ) 804023375 17:394556 0225000 | [ modey | | | deete
6 e 6 -
CYTITIyy T 804024651 mswos | sovzz167 | | modey | | | deee
HD221830 i Observed Stars (433 stars, 358 stars plotted) R B | COe
? v = a1ses modfy | | | deete
L2 HD206374 ] 5 4 ' e
§ m TIT‘T'"FY“T»‘YI"V"V T T Y ; = 1 [ I sodty || Lete
& | &= g ssons | [modty | | | deete
HD147677 : ¢ ° '
o
2 TPy Py T oY | 2 I et
4 : - P " .
HD220182 g ¢ A
k]
5
0 T S S TR O [T Vi | [ S T T [/ A | ! T EFINPE S Sok 40k 30k 20k 10k
6500 6600 6700 8400 8500 8600 8700 8800
A [A] 2 [A] Teff (K)

Customers: CIEMAT, INAOE



User Manual

Home

Sources

Observations

Products

Download

Useful links

Project description

Papers

Customers
UCM

MEGADES: MEGARA Galaxy Discs Evolution Survey

The main interest of the Science Team for the exploitation of the MEGARA {Multi Espectrografo en GTC de Alta Resolucidn
para Astronomia) instrument at the 10.4m Gran Telescopio Canarias (GTC) is devoted to the study of nearby galaxies, with
facus on the research of the history of star formation, and chemical and kinematical properties of disc systems. \We refer to
this project as MEGADES: MEGARA Galaxy Discs Evolution Survey.

The initial goal of MEGADES is to provide a detailed study of the inner regions of nearby disc galaxies, both in terms of their
spectrophotometric and chemical evolution, and their dynamical characterisation, by disentangling the contribution of in-
situ and ex-situ processes to the history of star formation and effective chemical enrichment of these regions. In addition,
the dynamical analysis of these inner regions naturally includes the identification and characterization of galactic winds
(GWs) potentially present in these regions. At a later stage, we will extend this study further out in galactocentric distance.

The first stage of this project encompasses the analysis of the central regions of a total of 43 nearby galaxies observed with
MEGARA for ~ 114 hours, including both Guaranteed Time and Open Time observations, using three different VPHs
(VPH480-LR, VPH570-LR and VPHE75-LR) covering a spectral range from 4350 to 7288 A at R = 6000. In this webpage we
provide a set of all the processed data products available to the community and early results from the analysis of these data

regarding stellar continuum, ionized and neutral gas features.

Data Release DRI already available here.
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Database and Quick Look
HIFI / Herschel. Customer: OAN

O HIFI Project - DataBase: Setups Form
File Forms Help

Setting number |1

[Setting 1 Band [1a

Spectrometer |WBS & HRS

Separate setup for each polarisation of HRS sub-bands?

MINISTERIO
Y DEFOMENTO

HERSCHEL/HIFI GTKP HiFIStars

HIFIStars: Late stages in the stellar evolution as seen witk

Home

Bocemsnts Goal: HIFI Guaranteed Time Key Project aimed to gain deeper insight into the structure, thermodynam.
and chemistry of circumstellar envelopes and into the mass-loss history of evolved stars.

Links

Wiki Team: V. Bujarrabal (coordinator), J. Alcolea, J. Cernicharo, L. Decin, C. Dominik, K. Justtanont, A.

Data Archive

=
By
P i
Sl st

ichel Space Telescope

Obs

flux (K)

Marston, G. Melnick, K. Menten, D. Neufeld, H. Olofsson, P. Planesas, M. Pulecka, M. Schmidt, F. Schaiel
D. Teyssier, R. Waters

Summary: HIFIStars is one of the Guaranteed Time Key Programs proposed by the HIFI consortiur
devoted to observe the nebulae ejected by late type stars, namely AGB, post-AGB, red supergiant, and ye
stars. The excelent performances of HIFI, in particular its high spectral resolution, will allow us a very ac
the mass-loss processes in these objects.

Most stars, including our Sun, will end their life ejecting most of the stellar material back to the interstellar
which they were formed long time ago. This material forms large shells around the stars, which can be ¢
with HIFI. In the first steps of this mass ejection process, the red giant phase, the circumstellar she
spherical and expands at moderate velocities. However, in the very late phases of the stellar life, the n
acquires a strong axial symmetry and much higher velocities. The mechanism responsible for this impres
evolution i not yet understood.

The precise history of mass-loss, rather than nuclear burning, regulates the ultimate fate of most stars. ~
material also dominates the gas and dust budget of the galaxy, including its chemical evolution. HIFI
mass-loss process in detail and thus the late evolution of stars and their contribution to the interstellar mec

HERSCHEL/HIFI GTKP HIFIStars

HRS resol. mode for H or both polarisations }_Ijligh

HRS resol. (Mhz2) for H or both polarisations 0.125

WEBS USB Frequency (GHz) '00
HRS1-H USB IF (GH2) [0.0
HRS2-H USB IF (GH2) 0.0
HRS3-H USB IF (GH2) 0.0
HRS4-H USB IF (Gh2) 0.0

|~] HRS resol. mode for ¥

HRS resol. (Mh2) for V

HRS1-V USB IF (GH2)

HRS2-V USB IF (GH2)

HRS3-V USB IF (GH2)

HRS4-V USB IF (GHZ)

Point Mode [DBS I~] Fast Chop
Ll< <ol Lie20 | Lol (At |
L

U

Delete | ‘

0.0

0.0

0.0

0.0

Continuum Mode

0.250

|

Exit

=5 MINISTERIO
s DEFOMENTO

Home

Documents

Observations Search Form - HIFI Project

Source name

Obs. Mode: HifiPointModeFastDBS

Spectrograph: WBS-H

Obs. date: 2010-03-08T09:16:21.67

CRL 618  RA: 04h42m53.640s DEC: 36°06'53.40" (2000.0)
. ID: 1342191772  Fs: 1841.982750 GHz Fi: 1834.782750 GHz
Int. Time: 662.400000 s Av: -0.081 km/s

v: 0.0 KM S-1
AF: 0.000500 GHz

1841.00

1841.25  1841.50 184175  1842.00

1842.25
USB (GHz)

1842.50  1842.75  1843.00 1843.25  1843.50

Links

Wiki

Data Archive RA (hh:mm:ss.fff)

DEC (2dd:mm:ss.ff)

EE3 Molecular transitio)
= B3 CO
B 3co
(ol
17,
H,70
H,'%o
H.0
HOv
sio
sio
Psio
H

«
HCN
H"cN
HC'"N
HDO

g

HERSCHEL/HIFI GTKP HIFIStars

Obsarvations Search Resulls - HIFI Project

Select | SN | gource Name RA DEC
[ | 1342191772 | CAL61B | 04:4253640 | 36065340 |
1342191589 CAL618 04:42:53.640 36:06:53.40
1342101653 CRL618 044253640 | 36065340
1342191702 CRL618 04:42:53.640 36:0653.40
1342191723 CRL618 044253640 | 36:0653.40
1342191766 CAL618 044253640 | 36065340
342102536 CRLG1E 044253640 | 36:0653.40
1342192537 CAL618 044253640 | 36065340 | 17
1342194500 | OW2318:42 | 074216830 | -14d25210 | 14
42104537 | OWZ2318-42 | 074216830 | 1425210 | 12
1392194508 | OM2318:42 | 074216830 | 14428210 | 17
1342104780 | OW?2318:42 | 074216800 | 14425210 | 16
OH2318.42 | 074216830 | 14425210 | 07
1342165055 | OM2318:42 | 074216830 | 14425210 | 06
1342105056 | OW2318.42 | 074216830 | -14425210 | 05
1342196571 OH2318:42 07:42:16.830 14425210 | 02
1342106672 | OW2318:42 | 074216800 | 14426210 | 16
342196509 NGC7027 21071500 | 42141020 | 12
Select
Deselect A
Download

http://www.fractal-es.com

2010-03-08
2010-03-02
20100304
20100305
20100306
2010-03-08
20100321
2010-03:21
2010-04-11
20100412
20100412
201004-17
2010.04-17
2010-04-18
2010-04-18
20100515
201005
2010-05-16

| tmele)

[
integration | o

11.040
13616
13.067
13840
13840
%728
13711
4955
13616
13520
4995
20,309
12880
13840
13650
2932
18113
13520

Previous
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Estallidos-GTC database

Customer: IAC

estallidosobsdb

Al tables of the estallidosobsdb schem.

& Ope ob

File Edit View Fframe Bin Zoom Scale Color Region WCS Analysis Help

File (0C2007-340-007-chop-spec el fits(Beam A of NodSet 1]
Object 5
Volue ?
WwCs o
Physicel % v
Image X Y
Frame 1 Zoom 1.000 Angle 0.000
file edit view frame bin 200m scale color | ragion help
about open | save image header | page setup | print exit

Table Name «
cc_cryostat_window
cc_filters

cc_grating
cc_obser_modes
cc_polarimetry
cc_readout_modes
cc_slits

cc_tel_modes
el_imaging_broad_filter

IEIEIEIEIEIEIEIEIE]

255 o

CanariCam observations Form

Look In: [@ observations

l

[} Hz43_HZ43_20.fits
[y HZ43_HZ43_21.fits
[} Hza3_HZ43_22-fits
[ HZ43_HZ43_23.fits
[y IRC_+10216-001.fits
[ IRC_+10216-002.fits

[y NGC3310.NG
[y NGe3310.NG
[y NGC3310.NG
[y NGC3310_NG
[y NGC3310.NG
[y NGC3310_NG

< I

File Name:

1"HZ43_HZ43_2 0.fits" "HZ43 _HZ43_21.

AAVAA AAVAA
AVAAVA AVAAVA

File Edit View Frame Bin Zoom Scale Color Region WCS Analysis Help
[ [ File CC2008-156-003-chop-nod-spec.simfits{Beam) 1
Pl Telesco Target HZI43 o 13h16m18.58s &  +29°06'01.15" PA 92°18'00.0" Object Y }
Value
ProgramID DS Object  |[HZ43 o 13h16m22.00s &  +29°05'57.00" Epoch 20000 W [ ‘ \
Physical s i :
Image X Y ‘ |
CanariCam CASSEGRAIN Framel  Zoom | 1000 | Angle 0.000
rInstrument Mode ; Observing Mode file edit | view | frame | bin | zoom | scale | color | region ‘ WCS | help
Obs. Type Imaging Mode chop-nod about open save image header ] page setup l print ‘ exit
Date (dd-mm-yyyy)  18-12-2007 Filter ArlI(+PAHT ref2) #frames coadded 23
UT (hhimm:ss) 22:45:0 Ac (pm) 013 #MNod sets 4
AA (pm) §.99 Save Frequency 010
Air mass 1.25 Cryostat window CaFl ~Readout Mode
Temperature (°C) 5.485 Mode S1R1 CR
Humidity (%) 2408 Exposure time (s) 105.511
Observation Groups* C nt
# Group
1 |Group1
2 |group2
>
II]E tdea | > || > || ada || petete || update || save || Fiter | | Bt |
1.0031e+06 1.0043e+06 1.0055e+06 1.0067e+06 1.0079e+06
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Fractal Suite: a complete set of tools for System Engineering and Management
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Configuration Control

Docu mentation Management [0 i Intranet MANATEE demo wd-no ISCAl  FRACTAL TWiki Portal HIFl MANATEE DOCMA Portal de Estallidos Apple Gmail Google Maps YouTube Wikipedia

oo

N ot
ANANANN

MANATEE Main page a

< | » ||+ [@nups://diss.

¢ ] (Q- Google

~

2 p y i mgvargas | logout
H MEGARA Consortium. Multi Espectrégrafo en GTC de Alta Resolucién para Astronomia
roJ ec a n a ge I I I e n Leader Centre: Universidad Complutense de Madrid
PI: Dr. Armando Gil de Paz
Departamento de Astrofisica y Ciencias de la Atmésfera
LL AM A L I Avda. Complutense s/n - Facultad de Ciencias Fisicas MANATEE Help
aboratory management too et
Phone: +34 913945152 - Fax: +34 913944635
notification  date Project Management  Human Resources  Quality Control ~ Tools  Users  Administration
wp-man 20100707 projects WP WBS WBS Reports Milestones Cash Flow
h‘g 9.0 wp-crea 2010-07-07
File Views Forms Tools Help wpcrea  2010-07-07 WP's list New WP Search WP's
¢ N e Code = Name Document Refer wp-mod  2010-07-07 o = - o
¢ 3 IN-MG I |[FR/IN-MG/010 High R (HR) mode __|RQ/IN-MG/001 D |- wpmod 20100707 e e — S
o 7 IN-MG-CS FR/IN-MG/011 Fiber-fed spectrograph RQ/IN-MG/001 co 5 aproma; 20100205 MEG WP-MEG-001 Science Gil de Paz, Armando modity/ || [ WP Report] | [detete|
o [ IN-MG-CT FR/IN-MG/012 MEGARA focal plane configu... [RQ/IN-MG/001 CcD wpmen: 120100209 pri
FR/IN-MG/013 LCB Fiber ling on sky  [RQ/IN-MG/001 CD wpcrea  2010-02-03 ==
IN-MG-F p 5 modify/ \
¢ = 5 INGMB 2 o FRAN-MC/O14 CB fiber core RQ/IN-MC/001 &) projorea 20100203 MEG WP-MEG-002 Management Garcia Vargas, Marisa ‘ priit | WP Report | | | delete |
Sy [FR/IN-MG/015 MOS Fiber-sampling on sky  [RQ/IN-MG/001 D pUjom 2000203 =
[ IN-MG-FB-101 FR/IN-MG/016 MOS fiber core RQ/IN-MG/001 cD projman _ [2010-02-03| MEG WP-MEG-003 System Engineering Pérez Calpena, Ana modity/ || [we Report] | [delete]|
D IN-MG-FB-102 FR/IN-MG/017 |SCB Fiber-sampling on sky RQ/IN-MG/001 CD ks :
Dw-va-ra-200 | 7T s- HENOIDY ST vEG |wp-uee4m Concoptual Design Garcia Vargas, Marisa eesctny/ Wv’prorﬂl delete | K
[ N-mG-F8-201 FR/IN-MG/020 =
[} IN-MG-FB-202 |=| [FR/IN-MG/021 | Code FR/IN-MG/015 Title* [mOS Fiber-sampling on sky .
[ IN-mG-FB-300 FR/IN-MG/022 1 RQ/IN-MG/001 [~] source  [MEGARA Science Team, R.2 | PROJECT BUDGET CONTROL TST Hours Distribution
[ IN-MG-FB-301 FR/IN-MG/023 Period: 2009-07-01 - 2009-12-01
D) IN-MG-FB-302 FR/IN-MG/024 | Ref, Line [0 I~] valid* Section®  |High-level Scientific requirements [~] = T 1 " TST Real Spent Hours Distribution
FR/IN-MG/025 st Jamanal Tamm 1201 Manuel
bl Fr/m-uc /026 (RN =] || e— (] T (] G ]
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[ IN-MG-FO-002 FR/:N‘mG/MU [The on sky shall be 0.62 arcsec # Parent Requirement # ‘ Images A e
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FR/IN-MG/032 2 |FR/IN-MG/011 i Enma Musca
[} IN-MG-FO-100 FR/IN-MG/033 3 [FR/IN-MG/012 T T e TR I N ) BT e - 4.42%)
[) IN-MG-FO-200 FR/IN-MG/034 =
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= QOriented to ease the Management and System Engineering in=7: -
Instrumentation projects

= Especially suited for those Consortia and teams collaborating in a multi-
discipline, complex project in a geographically distributed environment
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SUMO: Operation and Maintenance Management tool

SUMO - System Use Management Tool
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i Documents
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| Backups
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=  Web tool to be useful for distributed organizations.
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required for the exploitation of a complex system during the Operation phase.
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FRACTAL S.L.N.E.

Job opportunities Alert Register Employers Candidates Headhunting Services

ABOUT FRACTAL ASTROJOBS ASTROJOBS AIM

FRACTAL Astrolobs is a business line that promotes the job positions The final aim is to give our customers services to publish and
offered by our customers. announce their open position to a wide community of potential
applicants.

< > SELECTION PROCESS

FRACTAL Astrolobs service is contracted by our customers, being : FRACTAL does not participate in the selection process announced in

totally free for all applicants. this service, which belongs exclusively to the announcer.




Web Services

THE INTERNATIONAL SCHOOL FO
ADVANCED INSTRUMENTATION

COMPANIES

Crganigrama

Cocument ¢
Membroc

Calendario e o R S c
Una iniciativa empresarial

para el sector de la
Optica y Foténica

Enlace ¢ T

Home
Instrument
Science
grafo en GTC de Alta
Team comia) & a faclity TWeets 28 29 30 311 2 3
the 10.4m GTC
4 5 6 NERERE10
Documents pe in La Palma (Spain). Once installed at A -
GTC by the end of 2016, will offer two different s ey W 1B 13 141516 17
News observing modes to the community, the Large 12 creacién de nuevas empresas de bas 18 19 20 212223 24
Compact Bundie (LCB) mode, an Integral Field m
IFU) covering 12.5% x 11.3% on ky with
of 062" and a Muli-Object LA ASTRONODMIA PANOLA DE VANGUARDIA —
roscopy (MOS) mode that will allow _ e a grandes demandante:
AIV webcam 3 2
100 objects in a region of 3.5 x 3.5 Inskumentaoion Eduoaolon
T, around the LCB IFU. Eight of these bundles wil i o gt
be devoted to the determination of the sky )
¢ vation with the LCB. Each of the L_] )
Contact MEGARA MOS positioners can place a .
mini-bundle of 7 fi (0.62"/fiber) with an v opmicat ASTRONOMICAL SYSTEMS

sbsolute positioning requirement of 25 micran,

covering an approximately circular area of 1.6 nesion

diameter on the sky. Both the LCB IFU and

O
e N
m—r JAVLY

A
e TO0S O8N O\ ANA

Fagina 6 ol Descpclon kcrica  Calendato  Documenicicn  Projmar o Dalarche WKL Enaces
on on the mos nuestro conocimiento acumulado en més de
us of the s de trabajo en Centros PGblicos de Investigacion

Obsenabrb Espackal He hstumerd lekiodho HIFL 4m GTC y universidades, nacionales e internacionales, al servicio
ars as put Inicio ros clientes.

En b secohies dk €50 p7ha e1cONaIas INBMAcks cxnpk soble 1 CAIOCR K030V MANAkS b a1 N0 Gk k6 MEWNENES o

Herschel, e prodiamas ck i dé HInpo garantzad, adath MAIEHD 000 K6 AONECHENTS M3 MPOITNES ck s proncs Orientamos nuestros servicios fundan

meses yeaiaces (ks Los 16 1arks avDraks podran acosde 1, ks, 3 ks arckbe de date v s [ has wh, [ X estigacitn y Univessidades que 1

ealizar desarrollos de Instrumentacion y Software,
construyendo relaciones estables para uir estos
le for the —— proyectos,
rvatorio Espacial Herschel ment and

FRACTAL tiene un equipo de ingenieria experto, estable

de Productos
El Olse nabri Eipackal He kel colockis TnbK por 4 sk &0 gEs, HOD, y cobxjulaimert oono Ciaide y comprometido. Cubrimos las 4reas de Astronomia,
!
“Hersclel’ &5 REKEIE Qranmkky ki) 3T0IcmR qee b Age ok Exporial Eucpea (BS%) 13 " iNAGE Ciencia Gestion, Ingenieria de Sistemas, dptica y Opto-mecénica,
nzar, acompaiada e | mik o Planck desthada alestidh okl bk cosm ka g Bado. Herschel &3 o - Mecénica, Electro-mecanica, Criogenia, Def Tes,
Proyectos 4D Sistemas de Adquisicion de Datos y Software (Tiempo

b espachal e gran Emalo eqUpa con 1 EESeph o 35Metios o dimeto des tha acbe nar el
Unkerso durare mas ok 3 ac en 1 GO espectial prRctiamert hephiak Kt B Roka, al 10 ser
cbsenablk desck [ ape Mok Brtestieyal leq e sk emas ok medkiaqe 105¢ ban desanmolad ks tmey
TECEVEMENE. SIE Bes STUNENES kNN cabled 1 feghones okl spectio e kehonaiEn ooncekia:
como ariclo k1N (FIR, & $45 116 &0 ES) v 5 ImEtio o,as preckame v, o Ectia 2k
entti © ACoIDKA por ke hoc extie 15 kagMcks gk oady ok 55 672 . TR $1 RIZAamkIE,
MammeNe prevk £) 2006, MICKIAR 0one 1 chse b FToNnkn Mt ark dkpoibk [ kB
oA K CRATA N,

Real, Sistemas Distribuidos, control de mecanismos,
Bases de Datos, Sistemas de Control de Telescopios y

Reduccién de Datos).

Aplicaciones

Descargar aqui las prese:
ntran sobre FRACTAL

taciones y mas i

(Germany)

{Spain) and He

ience Group a g to GUAIX, the UCM group of

part of the "Departamento de

omical Instrumentat

Herschel esth dkeTah [ cteenar el UNerso "M, e dholl aqiells 3tee que halndise a
EIpe AN MEN0TES ok NS CR TS b QI Fekh Beaed 51 o ot

a b bagincks d: oMk €1 que cperan $1 hstmente. El vtk e ki estgackies se podia en
0T peadiIes R IMAON INBIES CEITED, 02MO 00, €01 0B0S: (1) K bAequeda e ke gakukas s MDA, 4 woltchon, &1 parbsukar e
R asockohn e ks INeNsos biots de Dimacks ectlanyck Ractubld d ke 1ckos o K gaks del R0 pInMn; @ ehasmErby
wlich o k¢ estiells ok 505 SEEMAE PENETIG 3 B KA YNk medhy VB 16T, €4 [ArCUar mediane ¢l stk ok 34y
@ elestudhy g ke 350 mas ke 081k ema Sobar.

SERVICIOS PRODUCTOS

9 Desarmolio ge Instrumentacion cientitca

Viebmas krs : Jauer Gracia Carpla, Emma Wi

esnin, Ingenleria de Sstemas







