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First light general purpose Integral Field
Spectrograph for 39m ELT

V-K (0.47—2.45um) spectral coverage
R=3500,7000,18000 resolutions

60,20,10 & 4mas pixel scales

Work with NoAO/LTAO/SCAOQO correction

204x152 pixel field of view (32000 spaxel
Image slicer)

152 slices x 204 spaxels (=31000) at all scales:
Equivalent slit length: 16 arcmin or 3.2m

3.04" x 4.12"

9.12" x6.18"
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Rotating with
pupil

CARS (Static)
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Operatio

Seeing limited
SCAO
LTAO
High Contrast

Rotating with field

Moveable /
Deployable

Ambient

Reunién RIA Octubre 2018 %




HARMONI schedule

2008]2009]2010]2011]2012]2013(2014|2015|2016|2017|2018]2019|2020[2021[2022|2023| 2024|2025

Phase A stud
ESO selection

|
42->39m study ......
|

Contract discussion

Kick-off B
Preliminary Design .q
Final Design
MAIT
PAE

Shipping & AIV|
First Light]

GTO science
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HARMONI

HARMONI Product Breakdown Structure

Laser Guide Star
Sensors
LGSS

T
Natural Guide Star
Sensors
NGSS

T

Calibration and

Relay System
CARS

Integral Field
Spectrograph
IFS

Control System
HCs

System Support
Equipment
SSE

Science Software
HSS

— T

—7

— 7

— T
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—

—

LGS Fold Mirror
LFM

External Support and
Enclosure

| | Calibration Module
cMm

Cryostat

Instrument Control
Electronics
ICE

Observer Support
H Software
oss

|| System AlV Tools

LGS Rotating
Sub-system
LRS

|| SCAO Sub-System
SCAOS

Focal Plane Relay
Sub-System
FPRS

Pre-optics

|| Instrument Software
INS

Data Reduction
Software
DRS

System Shipping
Containers
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Structure
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Low Order WFS
LOWFS

Instrument Static
Structure
ISS

|| Integral Field Unit
IFU

(AO) Real Time

Controller
RTC

System

Instrument Numerical .
Documentation

Model
INM*

Participacion
espanola:

*IAC:  20%
« CAB: 5%
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High Contrast
Module

Instrument Outer

Enclosure
ICE

Internal Support
Structure

Spectrograph

L| IFS rotator and wrap
IRW

Financiacion IAC:

* AYA2012-39408-C02-02
* AYA2013-41656-P

* AYA2015-68217-P

* IAC
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HARMONI Product Breakdow
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1
Laser Guide Star

Product Breakdown

Natural Guide Star

HARMONI
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Product Breakdown |

HCS

Control System

.o

Instrument Software

INS

’_I

— T

System Support
Equipment
SSE

I

L
System AlV Tools

System Shipping
Containers

| | Real Time Computer

W

Nasmyth Static
Cabinets
(Cryo & IRW Control)

| |Observation Software
0s

Cryostat Rotating
Cabinets
(IFS Control)

Function Control
Software
FCS

[

NGSS Control
Cabinets

Relay Simulator*
RSM

Detector Confrol

Global Alignment Jigs
(TBC)

LTAO algorithms

LGSS Confrol
Cabinets

CARS Control
Cabinets
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| |observation Software|
(TBC)
S0S

CE Test Packages,

Electronics Subracks

Infrastructure
(Instrument Cabling

ICE Test Packages

Test Cabling

Real Time Display
RTD

- ICE

ICE Test Packages

\Engineering Software /

N
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|| Operations Manual

L| Maintenance Manual




Safety: Personas y components

EMC

Temperaturas varias: Ambiente, -20°C, 110K

Diferencia de temperatura controlada (+ 1.5 K respecto a cupula)

Fiabilidad
Estandares de ESO para ELT
Peso, dimensiones y consumo

onexion a través de SCP con el resto del mundo

Luis Fernando Rodriguez Ramos
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NGSS (Natural Guide Star System)

1 SWT HM (RST2)
2 SWT LM (RST2)
T80 |T8D|TBD [TBD TBD TBD
1 SWT HM (RST1)
2 SWT LM (RST1)

4 [NGSS.SCAO.BCAM |Blue SH Sensor Camera VIS| C . c . clc|.| . 1 CAM1
NGSS.SCAO.LODM [Low-Order Deformable Mirror VIS | CL TBD c|c| . |ibvmmL

Formerly called: Dichroic Exchange Mechanism
Device: P PRS-200 (DC) / Control C-863
New component: added after PDR docs delivery

NGSS.SCAO.DICH |Dichroic Selector AP1| 4L | 360° |200urad Ss | 10 1DCM (RST2) 11EN (RST2)

NGSS.SCAO.SRC  |Monomode Fiber Source TBD|TBD| TBD TBD

NGSS.SCAO.0OSM  |Object Selection Mirror AP2| CL | 150mrd ss | 10 1 DCM (RST1) 11EN (RST1) Device: (2) PI L-611.94AD / Control C-863

Device: Raptor Eagle V CCD (Cameralink)
Device: ALPAO DM277 / Custom control 4Ux19"
Formerly called: Dichroic Exchange Mechanism
Device: Pl PRS-200 (DC) / Control C-863

1 SWT HM (RST2)
1IEN (RST2)
2 SWT LM (RST2)
1SWT HM (LST2)
2 SWT LM (LST2)
1 SWT HM (LST3)
2 SWT LM (LST3)
1SWT HM (LST4)
2 SWT LM (LST4)

NGSS.SCAO.DROT |Derotator AP1| CL 200urad c|c 1DCM (RST2)

NGSS.SCAO.ADC  [Atmospheric Dispersion Corrector LP1| CL 1 DCM (LST2) 11EN (LST2) Device: P M-417.2PD (PWM!) / Control C-863

1 DCM (LST3) 11EN (LST3) Device: PI M-110.2DG / Control C-863

NGSS.SCAO
SINGLE CONJUGATED

NGSS.SCAO.ZOM1 (Pupil Zoom Z1 LP1| CL | 2mm

ADAPTIVE OPTICS

NGSS.SCAO.ZOM2 |Pupil Zoom Z2 LP1| CL | 5mm 1 DCM (LST4) 11EN (LST4) Device: Pl M-111.2DG / Control C-863

2 PZT (PZT1)
2 PZT (PZT2)

25GS (PZT1)
25GS (PZT2)

Device: (1) PI P-612.2SL (XY) / Control E-727.3SD
Device: (1) PI S-331 (Tip Tilt) / E-727.3SD or E-500
Formerly called: Filter Wheel

NGSS.SCAO.PTT Pupil Lateral Position LP2| CL | 40um | 0.5um
NGSS.SCAO.PMOD |Pyramid Modulator Mirror CL |+0.5mrd | 20urad

1DCM (LST5)  [2 SWT LM (LSTS) [11EN (LSTS)

NGSS.SCAO.FWH [Filter Exchange 5U | 100mm | TBD

NGSS.SCAO.PCAM
NGSS.SCAO.THM

Pyramid Camera
Thermal Monitoring

©

1 CAM2
6 TES MO

Device: Pl VT-80.DC / Control C-863
Device: First Light OCAM2K (Cameralink)

NGSS.LNGS.LOSC
NGSS.LNGS.ADC

NGSS.LNGS.PTTM
NGSS.LNGS.TRUC

Low Order WF Sensor Camera
Atmospheric Dispersion Corrector
Slow Tip Tilt Mirror

Truth Camera

2SWT HM

1CAM
2 MEN MO

1CAM

CAM COTS shared with NGSS.LNGS.PTTM (TBC)

TTM COTS (TBC)
CAM COTS shared with NGSS.LNGS.LOSC (TBC)

NGSS.LNGS
LTAO NGS
MODULE

SS.LNGS.FWH [Filter Wheel 1SWT HM 1 MEN MO

Thermal Monitoring D . . - . 6 TES MO
e 2 SWT HM
Positioning Arm . 2 AEN CT

4SWT LM
Filter Wheel 1SWT HM
1SWTHM

2SWT LM

1 MEN MO

1LvDCT

NGSS.SGS
SECOND.
GUIDING

1 CAM1 Device: Raptor Eagle V CCD (TBC)
1SWTHM 1AEN CT
1TES MO
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Acuerdo sobre interfa

“Cada subsistema, modulo, unidad, etc
una interfaz definida en un conector o pa
conectores.”

HARMONI

Systems
Sub-Systems
Modules
Units
Assemblies
Sub-Assemblies
Components

Luis Fernando Rodriguez Ramos
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Standard control Unit (S

SCU INTERFACE PANEL

ETHERCAT COUPLER OR DIGITAL ANALOG MOTION CONTROL COMMUNICATION
LOCAL PLC CONTROLLER BOARDS AND THIRD PARTY
BOARDS BOARDS | BOARDS I

TO MASTER
CONTROLLER

ETHERCAT
ETHERCAT
DIGITAL INPUTS BOARD
ETHERCAT
DIGITAL OUTPUTS BOARD
ETHERCAT
ANALOG INPUTS BOARD
ETHERCAT
ANALOG OUTPUTS BOARD
ETHERCAT
— POSITION FEEDBACK BOARD
ETHERCAT
STEPPER & DC MOTOR BOARD femmm
ETHERCAT
SERVO DRIVE MOTOR BOARD
ETHERCAT
COMMUNICATION BOARD

ly  OPTIONAL LOCAL CONTROLLER

ETHERCAT
FIELDBUS COUPLER
(BECKHOFF EK1:00)
(BECKHOFF CXoxox)
(BECKHOFF EL2xxx)

(BECKHOFF EL3xxx)
(BECKHOFF ELdxox)
(BECKHOFF ELSxxx)
(BECKHOFF ELTxxx)
(BECKHOFF AXx00)
(BECKHOFF EL6xcx)

ETHERCAT
THIRD PARTY BOARDS
{oxx)

(BECKHOFF EL1xx)

—

|

ETHERCAT Fieldbus
CONTROL POWER
APPLICATION POWER
CONTROL SIGNALS

—
—

TO NEXT SCU

CONTROL POWER SUPPLY APPLICATION SPECIFIC
24V / 5V (TBD) A POWER SUPPLIES
o) (TBD) V (TBD) A
! {s00x)

SCU: Beckhoff PLC
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2 X ETHERCAT

Reunidn

10 11 12 13 14 1520 21 30 31 40 41 42 43 44 45 46 47

L+ H

MOTORS POWER AND LIMIT SWITCHES (TBC)
ANALOG ENCODERS AND TEMPERATURE SENSORS (TBC)
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0 SCU(s) 0 Elemento(s)

Nasmyth Platform
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* Controlador de detectores

» Controladores de lamparas

» Control de temperatura de detectores
» Espejos deformables

» Posicionadores especiales

yLakeShors.
B28ie.  27.86
“4.6103
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Armario prototipo

/ PUERTA O TAPA OPACA

REVESTIMIENTO INTERIOR
CON AISLANTE TERMOTISA
(DOS CAPAS)

peratura
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