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GMCAO IN A NUTSHELL e
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GOAL: to increase the sky coverage (with NGSs)!!! AR, S -
4 m
WHAT: using NGSs from a wide Technical FoV to oo » ' ; ;
correct a smaller central Scientific FoV. o s .' " > ® -
INCLUDING: PR e

* Pyramid Wavefront sensing

Layer Oriented MCAO
* \ery Linear WFSensing
* Highly accurate wavefront metrology

~3000mm

+ Virtual (live) DMs

o ;fiR'efer’encing or DM with feedbacks
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(Ragazzoni et al., AO4ELT 2009)



Dataset: START Other inputs:

e Atmospheric parameters « Cn2 profile data file 4
* Testcase parameters ::fac:r::feurz * Single WFS performance -
* Telescope parameters AR :

* GMCAO parameters

Black Box

|

SR estimation
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Olayers

TURBULENCE

40layers

=

El @
= 1.0%10

INPUTSs:
C,2 profile \
Seeing value ( @ A)
Spectrum Type (default: Von Karman)
Other screen parameters

35layers
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ASTERISM

Circular asterism
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00—\ N P S = INPUTSs:
- \ -~ - - 7 - .
- \ * , - Asterism type T
: N N e : . Query by Cnnslrainlso applied on Columns (Ougput Order: * + -)
— - P . - Radius? Show  Sort Column Clear | Constraint Explain (D)
- S _w-" ] v USNO-B1.0 (char) Designation of the object Note 1) (x un)
= - FOV Tycho-2 (char) Designation in the Tycho-2 Catalog
oo ULt E LI L LE P LT 0 RAJ2000 deg Right Ascension at Eq=12000, Ep=J2000 (Nore 2) (pos eq ra-meta main)
-200 -100 0 100 200 coordinates? DEJ2000! deg Declination at Eq=]2000, Ep=J2000 (Note 2) (pos.e

X [deg

e_RAT2000 mas Mean error on RAdeg” cos(DEdeg) at Epoch (st

e_DEJ2000 mas Mean error on DEdeg at Epoc]

Epoch w Mean epoch of cbservation (V¢

pmRA mas'yy Proper motion in RA (relative to YS4.0) (pos.pr

f N 8N

pmDE’ mas'vy Proper motion in DE (relative 10 YS$4.0) (pos pm pos eq dec

SYSTEM BOUNDARIES
~="Inner FoV: stars in the scientific FoV are neglected — s T
Probes proximity: stars with a relative separation = = '

lower.than a given value are neglected : o e )
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«_pmDE mas vt Mean error on pmD]
fit RA 100mas Mean erroron RA £
fit_DE 100mas Mean error on DE fi




INPUTs:
- Layers altitude

[ ] [ D) D . A [ ] . - WFSs sampling

i) - WEFS performance vs NGS magnitude
J - 0]S
Differe ok 100 ' ' % X
- [ x * " x ]
B\ depending OIS « * E
3 - i * 2 ¥ ]
\ 2 £0.96 * X t ]
3 NO NOISE
= =0




INPUTs:
NGSs positions
VDMs conjugation altitudes
VDMs a-priori?

HL metapupil

RESIDUALS =
L measured WFs — VDMs effect

1[1/m]
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VDMS COMPUTATION LOOP: ISSUES

VDMs conjugation altitudes

——

1[1/m)

How to define VDMs conjugation altitudes?

- User input
- Optimization h-f plane filling:
- Separation: equal, Log, random?
- Max altitude: free, fixed, depending
- on asterism
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VDMS COMPUTATION LOOP: ISSUES

Pupils projections edges issue

- Primary edges: actual meta-

pupil shape at'that»aAItitu_d“e

- Secondary edges: back-.
projections due to different "
VDMs cross-talk during the

loop
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DMS COMPUTATION

DMs access spatial freq. up to:
- spatial sampling of the DM
(@ conj. altitude)
- freq. related to the depth of
_focus (other altitudes)

SR

FoVsa + distance from the DM conj.
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INPUTSs:
DMs con;j. alt.

Scientific FoV size
DMs Interact. pitch

Each DM is the sum of all

the VDMs, convolved with a
circular kernel K(sc‘ﬁiFoz\/;Ah),«f
and with a gain G(4h). '
Ah = h(VDM)-h(DM)

& o 8
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INPUT:

- FoVsameling Example of a "’r‘ealg"*fi@fgld .
SR in the FoV is estimated from residuals RMS SR estlmatlo'nl:«,_CD%FS;

Virtual SR with Real SR with

arcmin

005 010 015 020 025
i 5oz, . v

03 04 05 08 0OF
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APPLICATION OF RESULTS TO A SCIENCE

- ROYAL ASTRONOMICAL SOCIETY -
MNRAS 466, 3569-3581 (2017) doi:10.1093/mnras/stw32 1

The Chandra Deep Field South as a test case for Global Multi

Conjugate Adaptive Optics B I
E. Portaluri,"** V. Viotto,!?* R. Ragazzoni,"** M. Gullieuszik,'* M. Bergomi,'-? TR ]
D. Greggio,"* F. Biondi,"> M. Dima,"? D. Magrin'-? and J. Farinato'-? R e
! INAF-Osservatorio Astronomico di Padova, vicolo dell’Osservatorio 5, I-35122 Padova, Italy = - —
2ADONI-Laboratorio Nazionale Ottiche Adattive, Italy ~ %z 7 NN
*Dipartimento di Fisica e Astronomia ‘G. Galilei', Universia degli Studi di Padova, vicolo dell'Osservatorio 3, 1-35122 Padova, Italy ~ | s 10.15 Bm:
| “ 1 \.'I g % 1l B
o - r 4l .
“ted 2016 D 7. Received 2016 Dx ber 6; in original form 2016 September 23 _ 8

- Mock-CDFS fields building-up:

Model GMCAO PSF final image
‘ | |
N B =5 "

9,_]\}0 a-priori PSF knowledge for deconvolution
43 R<30 stars randomly placed in each sector)

> GALFIT deconvolution
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~ DATA ANALYSIS AND RESULTS

Ry

QSExtraa;torcompIete ess (20 threshold level) |
(ETGs) - 89.4% (LTGs)

4 7001

y él\/lofp"hdlyogical
~ .parameters |

Sérsic index

__=>Results show a higher correlation of the retrieved
_parameter accuracy with the SRstar/SRmodel than
with the absolute SRmodel
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WHAT’S GOING ON?
FEASIBILITY OF OTHER SURVEYS —

1) Object visibility (selected datasets) =
2) MW stellar density

Observations > GAIA (15t release): o,
Log of number of sources in GMCAO TechFoV v

' . = e L e S :
2.1

3.9
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THANK YOU!
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