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AO3K : Major upgrade of AD\8%

Yoshito Ono*, Yosuke Minowa*, Olivier Guyon?, Julien Lozi!, Vincent Deo?, Kyohoon Ahn?, Koki Terao?,
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1: Subaru Telescope, 2: Tohoku University, 3: Korea Astronomy and Space Science Institute

v Upgrade from'A0188 to AO3K | ' ™  A0188+SCERAO

AO188 is the 2nd- ger\eratlon faC|I|ty AO system operated at the Nasmyth IR (NsIR) pIatform X VANPIRES ] A"
supporting two AO modes (NGS mode since 2008 and LGS mode since 201![) and achieving a ‘ ' = =— x- | r SN |
S M| AO188 2
diffraction-limited performance in the NIR wavelength with 188-elements WFS and DM. i |
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AO3K is an upgrade project of AO188 to improve the AO188 performance up to the extremely good
performance in NIR and the diffraction-limited performance in visible by increasing the number of
elements of DM and WFS from 188 to ~3000. The upgrade includes four major developments: (1) DM
upgrade, (2) visible WFS upgrade, (3) new NIR WFS development, and (4) upgrade of the real-time
control system. AO3k is a main pillar in the NsIR upgrade projects.

"‘*

New visible curvature WFS compatible with the new 3k DM. A future

replacement of current visible WFS. (See. P12 by Kyohoon Ahn) 64x64 DM with 3228 R-
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(3) Near-InfraRed (NIR) WFS

[Shogo Nishiyama and Julien Lozi] (4) New RTS system

Pyramid WFS compatible with the new [Yoshito Ono, Vincent Deo, Olivier Guyon]

3k DM, performing wavefront sensing in
NIR wavelength. Already added to the
AO188 optical bench. (See talk by Julien
Lozi)

fnffared AL New real-time control system for AO188/A03k

(option x axi based on CACAO software, allowing integrated
control among the AO systems at NsIR (AO3Kk,

SCEXAQO, ULTIMATE-START).
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Simulated Performance
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AO capablllty a"d performance Assuming an optimal situation with on-axis bright guide star at

With AO3k, three AO modes will be available. Additional Laser Tomography AQ (LTAO) mode will be aI§o implemented as t‘he the median seeing condition.

upgrade of the AO188 LGS mode (ULTIMATE-START, see P14 by M. Akiyama). A@3k / LTAO are expected to provide Performance in K-band

- the extremely good performance in NIR, less speckle around PSF and good for high-contrast |mag|ng AO03k NGS LTAOO
- the diffraction-limited performance in visible, significant improvement from AO188 ‘ SR=86% _—— SR=76%
Also, NIR WFS will provide better sky-coverage especially in Galactic Center and dust-obscured regions by performing the AO188 NGS SR=57%

wavefront measurement in NIR wavelength. Some of the AO modes is mechanlczally incompatible with IRD. The IRD/SCExXAQO ; SR=54%  A0188 LGS

observation with the LGS-based modes is under development/verification. |, \ § SR=41%
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Performance in I-band
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SChedUIe of NSIR upgrade ‘ (Tentative) timeline of the NsIR upgrade projects

This is possible schedule proposed by the development team. The current status of each project is
The several upgrade projects, including AO3k, is planned in the next *> years fors 3} pp : ALPAO DM willlbe delivered in this month. The test setup is ready in Hilo.
the NsIR platform to improve the AO performance‘ and the operational o nICWEFS : Tihe testing/calibration at NsIR is undergone. Commissioning start will be in S24A.
capability/flexibility. The high-performance AO correction t‘)y AO3k will be o NIR WFS : Opened for the science observation from S24A with AO188. The relocation is required in the future.
provided to all NsIR instruments through the Nasmyth Beam Switcher (NBS, see o ULTIMATE-START : LTAO 'WFS is under assembling/testing in Hilo. Design of the 4- beam laser system is completed.
o

P03 by Takashi Hattori), which is the automatic beam switching system to be NBS : Mechanical assembling in Hilo. The common platform is under design.
mstalled behind AO188. Also, there are several candidate of new Pl-type
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