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PSFr @ INAF

e 2019 UTG-1+DS welcome the “idea” (A. Fontana, F. Zerbi)
e 2019 MAST&R 1% coord. F. Pedichini

® 2020 AO science at Lincei Roma

e 2020 MICADO PSFr INAF team (A. Grazian)

e 2022 SPIE Montreal (M. Simioni+)
e 2021 PNRR-STILES (R. Piazzesi+)

e 2023 MAST&R 2" coord. C. Arcidiacono

e 2024 SPIE Tokyo (A. Grazian+) e
e 2025 MAST&R 3" coord. E. Portaluri ESO

e 2025+.....HWOQO? ELT
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INAF PSFr for LUCI, ERIS, MICADO: photometry of PSF profiles

SOUL+LUCI - O from the MAST&R working group
“MYOPIC” by using only:
WFS+AO+SITE telemetry data
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MAST&R working group“MYOPIC” by using only: WFS+AO+SITE telemetry data

SOUL+LUCI-O
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Simioni+2023




INAF PSFr SHARK-VIS/NIR: image sharpening (blind and myopic)
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Ashley+ 2025 in prep.



HWO 6m f#25 off axis toy model 8th order coro-mask

Pupil Diameter

Focal Length

Pixel size

Plate scale
Throughput

FWHM

Det. Contrast @ 24/D
Det. Contrast @ 4A/D
Det. Contrast @ 104/D :
Lambda of simulation

: 6000mMm

: 150m

: 8.2um

: 11mas/pix
1 22%

: 44dmas

: 1.0e-12

: 2.0e-14

1.6e-14

: 656nm

Kuchner+, ApJ, 628, 466 (2005)
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performance....(A/D = 22mas)

*

10A/D 1.6e-14

o
IIII‘HH‘IIII‘IIH‘IIII

o
)

||||||Hl‘||||||lll‘llll

20 | | 40 60 80 100 120
off-axis [mas]

(@]
=
I

0



pointing error 2.5 mas —> Bkg orders of magnitude higher !

star light leakage




pointing error 2.5 mas —> Det contrast ~2 order of magnitude lower

42/D 1.0e-12
(2.0e-14)

planet star

-

21/D 2.0e-10
(1.0e-12)



Z6 1nm RMS (0° Astigmatism) —> Det. contrast lower
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Recovering by WFS sensing & Fourier model of the optical train

|

24/D 1.0e-12 planet but..
Inm RMS Z6 error

-Z6 from BOQm_v

Ok if: WFS error ~2-3pm/mode



PYRAMID as the HWO-WFSensor with two jobs:

1. keep the system on-shape (pointing, WFE, dark-hole etc...)

2.

record the WF metrology at pm/mode level for post-processing

Plenty of photons (magR <7 targets)
No turbulence (no modulation)
Long integration time (<1Hz)

Very High Strehl operation regime
Quite & thermal stable environment

Raw slopes Pyramid sim. 5700+ subap (3x3)
HWO 6m-R5 60s exp Z6=50pm

Very High precision machining

Robust calibration to survive launch
stress (R&D)

Need for SOAPP: SPACE QUALIFIED AO
computer (ASI R&D grant requested)




WES: 100 Montecarlo from Z4 to Z15 (only Z6 is 10pm)

RMS 013 pm
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SUMMARY:

AO technologies and PSFr are synergic _

le-8 planet 24/D
INAF has AO post-processing expertise R5 at w_r exposure
INAF has deep experience in WFS

INAF can transfer these heritage to HWO

total of 1300y
o._nwﬁ\m
RON 0.2y/sample
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HWO-Washington: poster on this topic 280
with more deep results is in progress

Preliminary results are encouraging
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