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Telescope Structure System (STR) of the Thirty Meter Telescope (TMT) is the core of the telescope that houses a wide variety of the TMT subsystems including the main components of the TMT: the primary,
secondary, and tertiary mirrors, laser guide star facility, adaptive optics system, and science instruments. It is a responsibility of National Astronomical Observatory of Japan (NAOJ) to provide this telescope main
structure as well as its mount control system. These systems realize unprecedented high precision of the telescope tracking and high durability under harsh seismic environments. The TMT STR is equipped with a

ABSTRACT

highly unique Segment Handling System (SHS) which enables to exchange the segmented primary mirror by the automation function of the segment handling robot.

The design study of the TMT STR began in 2011. After a series of the successful design reviews, the final design has been established in 2019. Of the six planned Production Readiness Reviews (PRRs), three

have been completed so far for major structures and the remaining PRRs are currently in preparation. This presentation will discuss the expected basic performance of the TMT STR and the current project status.

High-Level Summary of TMT System

=] Thirty Meter Telescope (TMT)

» Next generation ground-based optical/infrared telescope with 30-m aperture

» Realizes unprecedented sensitivity & spatial resolution
» Promoted through international collaboration of US, Canada, India, and

Japan (previously with China)

=] Japan is responsible for a delivery of Primary Mirrors (M1), Science Instruments
(INS) as well as Telescope Structure (STR).

» STR basics (weight & size): 2650 metric ton & ~50m (in H/W/D)
» STR provides very unique capabilities such as Segment Handling System

(SHS) and Seismic Isolation System (SIS).

» STR has ~20 TMT subsystems to be interfaced, which requires highly
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=] Vibration Performance

Complex Lower Tube Weldment Plasma Arc Cutting

» Stringent Requirement: Contribution on Wave Front Error

(WFE) (Allocated to STR):12nm rms

» Vibration Sources: Cable wraps, Fans, pump, turbulence and

pulsation of fluid in piping.

[=] Tracking Performance:
» Another Stringent Requirements:

v Tracking Error ~0.2mas rms over 20sec
(EL=25--80deg, 0.2 to 2mas from EL=80--89deg)
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M1 Cell Subassembly

=] High-precision manufacturing process for

Full-Scale SHS Segment Lifting Fixture

STR large components verified through these
prototyping testing.

Scaled EL Cable Wrap

= Clearly demonstrated
TMT segment exchange
capability.

Temperature Controlled Chamber EL Journal

=] Super precise fabrication demonstrated by
using the large (40m x 16m x 8m)
temperature controlled chamber (£1.5°C).

Scaled SIS

=] Successfully
evaluated
micro-vibration & Consistent result obtained
caused by the between the simulation and
Cable Wraps. the measurement for the

SIS damper behavior.

=] Series of Production Readiness Reviews(PRRs) & Final
Design Reviews (FDRs) successfully conducted since
2012, now finishing up the Production Readiness phase

» 2020-2023: Passed PRRs (PRR1—3)

v" Major rotating mechanical structures of AZ and EL.
v Ready for fabrication

» Remaining PRRs (PRR4—6)

v Fixed walkways, Az tracks, SHS/ASP/CLN Arm/Elevator,

cable wraps, control/software.

v Preparatio

n ongoing.

=] Significant programmatic studies completed:

» Construction, Assembly, Integration and Verification (CAIV)
Construction sequence, material handling in done, staged analysis, etc
» Shipping and Transportation Plan

Field survey for on-site transportation, routes with dimensional limited
access area, storage areas, etc.

See Sugimoto et al., 2024, Proc. SPIE, 13094, 1309408 for all the technical details
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