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HARMONI Overview
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HARMONI Overview

HARMONI = High Angular Resolution - Monolithic - Optical and Near-
infrared - Integral field spectrograph

First light ELT instrument
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HARMONI Overview

HARMONI = High Angular Resolution - Monolithic - Optical and Near-
infrared - Integral field spectrograph

First light ELT instrument
Workhorse instrument - visible and near-infrared spectroscopy (0.5-2.4 um)
Integral Field Spectrograph — providing ~ 30 000 spectra per exposure




HARMONI Overview

HARMONI = 3 resolving powers
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HARMONI Overview

HARMONI = 4 spatial scales
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HARMONI Overview

HARMONI = 4 spatial scales

60 x 30 mas

0.61” x 0.86”

sjoxeds ZSTX #1¢
S
3
Q
[7,)

Assisted
3.04” x 4.28" with
6.42” x 9.12” Ada ptive
Optics

» ONERA
Vi IPAQ et = —n—

o

Science & Technology Facilities Council ’t? s
@ UK Astronomy Technology Centre Gl
N

2
L &3
s> %.| RAL Space

CSIC




HARMONI: Two AO modes

Single Conjugated AO Laser Tomography AO

Laser Guide ‘ / x6
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HARMONI

implementation

HARMONI, SCAO & LTAO




HARMONI

HARMONI, SCAO & LTAO implementation

Telescope Pre-Focal
Station

Seeing

> Relay

Focal plane o .
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Re-imaged focal plane

HARMONI Cryostat

Nasmyth Platform



HARMONI

HARMONI, SCAO & LTAO implementation

Telescope Pre-Focal
Station Relay Seeing
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HARMONI

HARMONI, SCAO & LTAO implementation
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HARMONI

HARMONI, SCAO & LTAO implementation
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HARMONI

HARMONI, SCAO & LTAO implementation
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HARMONI SCAO

SCAO system baseline is to use a pyramid WFS:
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HARMONI SCAO

SCAO system baseline is to use a pyramid WFS
» Better performance & better sensitivity
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HARMONI SCAO

SCAO system baseline is to use a pyramid WFS
» Better performance & better sensitivity
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HARMONI SCAO

SCAO system baseline is to use a pyramid WFS
» Better performance & better sensitivity
» Managing the ”IsIand_’f ;effeicﬂjc_i

M1 - As seen from above e
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HARMONI SCAO See Noah Schwartz talk on Friday T

SCAO system baseline is to use a pyramid WFS
» Better performance & better sensitivity
» Managing the ”IsIandr’f ;(_eﬂecjc_i
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HARMONI SCAO See Noah Schwartz talk on Friday |

SCAO system baseline is to use a pyramid WFS
» Better performance & better sensitivity
» Managing the “Island” effect
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HARMONI SCAO

SCAO system baseline is to use a pyramid WFS
» Better performance & better sensitivity
» Managing the “Island” effect

Small modulation provides information on
what’s behind the spider

+ Secret ingredient
See Noah Schwartz talk on Friday
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HARMONI SCAO

SCAO system baseline is to use a pyramid WFS
» Better performance & better sensitivity
» Managing the “Island” effect

Small modulation provides information on
what’s behind the spider

iter:1

10 LRes- phase  Before Res. phase  After

+ Secret ingredient
See Noah Schwartz talk on Friday
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HARMONI SCAO

High Contrast :

Spectral characterization of young Jupiters around nearby stars in H & K bands at
R=3000-20000, with a 10-6 contrast at 200mas.

Shaped pupil transmission
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HARMONI SCAO

High Contrast :
Simulated data of 4 planets w/ 10-6 planets contrast & 51 Eri b-like synthetic

spectrum (2h exp. with H=6 star). B q
xtracted spectra
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HARMONI

HARMONI, SCAO & LTAO implementation
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HARMONI LTAO

LTAO Top-Level Specifications:

(- ) 4 N 4 Y
4 mas . 10 mas 20 mas
L ) 60 x 30 mas
A\, y
Strehl K > 60% EE (20mas) > 40% EE (40mas) > 50%

Jitter < 2mas Jitter < 5mas Jitter < 10mas




HARMONI LTAO

LTAO Top-Level Specifications:

4 mas
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Set requirements on the LGS High-Order Loop
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Jitter < 10mas




HARMONI LTAO

LTAO Top-Level Specifications:

4 mas
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HAR

MONI LTAO

Laser constellation

3 RO scaled
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See Thierry Fusco talk on Thursday
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HARMONI LTAO

Sensing on LGS
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HARMONI LTAO

Dealing with spot elongation

7 4 L L 4 R 2
& 4 2 2 L 2 L 3
~ L 4 s 4 - 3 = =

Ideally, we need subapertures
S I M with 25x25 pixels of ~1”
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For 80x80 subapertures, we
need 2000 x 2000 pixels




HARMONI LTAO

Dealing with spot truncation

Z
t

Most likely, we will have no
: more than 10x10 pixels
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Strong truncation




HARMONI LTAO

s
ve residual error

SOnm error cutoff
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Dealing with spot truncation
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See Leo Blanco talk on Thursday
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HARMONI LTAO

Dealing with spot truncation

One way to reduce this
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HARMONI LTAO

Sensing on NGS

Main offender is the telescope Windshake

mh w.
.w‘m

PSD ATM
PSD WS

10°

1Y (f)|?/Hz

ool Atmosphere = 15 mas
Windshake = 263 mas

But windshake
is isoplanatic:
| we can use the
I telescope WFS

to reduce it
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HARMONI LTAO

Sensing on NGS

Jitter control strategy:

 Use “bright but far” stars to compensate windshake with
telescope WFS

 Use “faint but close” star to compensate atmospheric jitter

!

1.2 to 2.2 microns

2x2 Shack-Hartmann
8 mas / pixel

125 pixel / subap.
500 Hz




HARMONI LTAO

Sensing on NGS

Jitter control strategy:
Use “bright but far” stars to compensate windshake with

telescope WFS
Use “faint but close” star to compensate atmospheric jitter

South galactic Pole

90% Sky Cov. -

08r for 10mas

1.2 to 2.2 microns i
0.6; *

—> 50% Sky Cov. for ;

é -
2x2 Shack-Hartmann S04l 5mas
8 mas / pixel “ o
125 pixel / subap. 7
500 Hz 02t
-——F—> 10% Sky Cov. for 2mas -
ooLb—+——+— Lo
5 10

jitter (mas)



HARMONI LTAO See Carlos Correia poster on Thursday

Sensing on NGS

Guide Stars in GOODS FIELD Guide Stars in COSMOS FIELD
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HARMONI LTAO See Carlos Correia poster on Thursday

Sensing on NGS

Guide Stars in COSMOS FIELD
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Conclusion: HARMONI schedule
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Conclusion: HARMONI schedule

PDR FDR MAIT

2024: integration at the telescope

HARMONI

Dr. Frans Snik



- The AD modes -f'rHARMONl'-.

//:] & v?: e o
o EPTTE
Science & Technology Facilities Council =8 &z~ N3 a.. & » o
@ UK Astronomy Technology Centre % g2 85 RAL Space s risdy
CSIC (5



WaveFront Sensing

In the VLT/ELT era |l

2-4 QOctober 2017

Padova, Italy https://www.ict.inaf.it/indico/event/521/

Europe/Rome timezone

Overview After the first WorkShop in Marseille we announce the second edition of the WaveFront Sensing in the

VLT/ELT era. The Workshop will take place in Padova, Italy, at the local Botanical Garden, from 2 to 4

Loc & Soc October 2017.

Registration WaveFront Sensing is at the heart, and a key component, of an Adaptive Optics system and often it

Registration Form dictates the ultimate capabilities of the latter, especially in the astronomical domain. The new
o ) challenges dictated by the development of some science field, like the exoplanets detection and
Participant List characterization, pushed the development of these devices, along with new opportunities coming from

new generation of instrumentations for 8m class telescopes and the construction of a next generation
of Extremely Large Telescopes.

In this scenarios new technologies, new developments, new concepts, and new ideas, circulated in the
framework of WaveFront Sensing.

The parameter’s space where such devices are requested to push their limits beyond the current one -
and sometimes beyond what is believed to be their ultimate limits- become increasingly large and to

Venue
Accomodation

How to reach Padova

Photos some extent complex. Wide field, use of artificial references from large apertures, new level of
accuracy in the compensated wavefront —-just to mention a few examples- are just among the new kind
Gender Equity of challenges where detector’s technology, ideas and devices are requested to compete in a race for

the ultimate performance in terms of contrast, field of view, sky coverage, to name a few examples.

Register now, for the 2 to 4 October 2017 in Padova, Italy



LABORATORIO
NAZIONALE

WaveFront Sensing
@PT@!\LI In the VLT/ELT era ll

ADATTIVA

2-4 QOctober 2017

Padova, Italy https://www.ict.inaf.it/indico/event/521/

Europe/Rome timezone

Overview
Loc & Soc

Registration
L. Registration Form

Participant List
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Register now, for the 2 to 4 October 2017 in Padova, Italy







HARMONI SCAO

SCAO system baseline is to use a pyramid WFS
» Better performance & better sensitivity
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