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ULTIMATE-START is a laser tomography AO

experiment project with

* Launch 4 LGSs with TOPTICA SodiumStar and
existing LLI.

* AO188 DM upgrade with ALPAO 64x64 elements
DM.

* Tomography wavefront sensing unit in closed loop
operation with AO188



What is Laser Tomography Adaptive Optics
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Subaru LTAO system overview

« Launching 4 LGSs with TOPTICA SodiumStar

« Tomography wavefront sensing unit with
sCMOS camera, Hamamatsu OrcaFlash 4.0 v2

DM upgrade with 64x64 elements ALPAO DM
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What is the advantage ?

Strehl Ratio vs wavelength
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« Based on end-to-end system performance simulation.

v ulrvatestarr g * On-axis bright NGS tip-tilt measurement is assumed.
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Schedule

* LGS system installation is scheduled early 2021.

* Tomography wavefront sensing unit will be assembled in early
2021. Parts fabrication is underway.

* Upgraded DM installation will start mid 2021.

A science workshop on integral field spectroscopy
with high resolution AO-corrected image, June 2021.
Let’s discuss possible upgrades of 3DII instruments

to realize your science case !
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Electric Box

Upper Truss Support

Quter Optical Relay Box

Lower Truss Support

Relay Truss
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LGS relay (I)

Inner Hub Relay

Spider Relay
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4 LGSs launching optics with LLT

€— Rear View

BS[1-4]: Beam Splitter
FM4-[1,2]: Flip Mirror
TTM[1-4]: Tip/Tilt Mirror
CM[1-4]: Compensation Mirror
FBM: Four Beam Mirror

OPT View

Rear View
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4 LGSs launching optical path
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Tomography Wavefront Sensing Unit

Kyoto 3DI|

SCExAO

Ns Beam Switcher

¥  ULTIMATE-START: &
Subaru Tomograpﬁ(Adaptive optics 11 /16
P Research experimen’T %



Tomography wavefront sensing unit
optial system
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Red allows indicate moving parts
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X

Fore optics of the unit

« LGS altitude variation and asterism diameter change are
compensated by the fore optics.
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Image rotator
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Diameter 25 mm
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Real-time control system overview

LO WFS Control room rack NsIRrack
1 [ |
) ! real-time OS ! ! real-time OS ! x4 (LGS) x1 (Truth)
[ CameraLink WFS sCMOS camera
AO188DM <>  AOIT88RTS ; Tomography RTC Lo WFS control = image V| Hamamatsu OrcaFlash 4.0v2
DM control I I ) — I
) Tomographic estimation N WES image acquisition 1
100GIgE 100GigE
NGS focus removal 0:0 9 @I U:O ? Centroid measurements  x2 : =
AO1S8TT > : L1 | estrremoval o1 driy |—s-| LGS WFS TT-stage 7]
| ;! e 1 Physikinstrumente $330.8SL
NGS TT removal | Lo |
- | 1
st bl : : 1 Supervise stage control 5T 1
| |
AO188 K-mirror <= | Lo | .
| | | |
I 1
| Lo Stage control Pupil Monitor camera
1 Ethe | : :
: : | 1 x1
I 1 fl
1 I : WES Pick-off stage [1]
Telescope status l - B e Sigma osmsmss(mg
P Tomography Supervisor | g
. i oy LGS asterism image
Target acquisition 'l LGS WFS configuration oy : ) : x1
. 1 (- Asterism radius adjustment
Telescope tracking 1 | WES unit rotation I LGS WES focus [2]
Ethe, Lo LGS focus removal Sigma OSM520-85(X)
< 1| Start/stop tomography calculation [,
: Monitor tomography calculation : : x1
I'[ Turbulence profiling [ Pupil Monitor Pick [3]
I i 1o Sigma OSM520-85(X)
1| Store profiling data [
1 [
1 | | X1
| [ Asterism rotator [4]
: : ! Sigma OSMS-120YAW
I
l L x1
! Lo Asterism pylamid [5]
: : : Sigma TSDM&0-20X-0B
b oo e o o e e e e e e e e e e e e o L oo o oo o o o e e e e o e e e e o e X4
Steering mirror [6]
Newport picomotor 8812
%  ULTIMATE-START: & X4 (LG5)x] (Truthy
. . . . WFS camera focus [8]
Subaru Tomograpﬁp\daptwe optics Sigma TSDM40-15X

%  Research experimen 2



Data acquisition with sCMOS

« Hamamatsu photonics OrcaFlash 4.0 v2 is considered as a
detector of the system.
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