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Abstract

Large-aperture optical telescopes are important for the development of the future deep-space detection

technology, and their performance improvement will lead to higher requirements for the measurement and suppression of

optical axis jitter. In this context, this article summarizes literature on jitter measurement and suppression techniques,

published domestically and internationally,

covering contact and noncontact measurement methods,

suppression

techniques for vibration source equipment, transmission pathways, and optical loads, and system integration analysis

techniques. The analysis of the current research status regarding jitter measurement and suppression reveals that current

research primarily focuses on local experiments or simulations, lacking a comprehensive system solution; hence, it is

proposed that integrated analysis methods combined with measurement and suppression technology will become a future

research hotspot.
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Fig.1 Jitter measurement experiment of small turntable
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and external parameters
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Table 1 Jitter suppression techniques

Platform Advantage

Suppression method

HST,AXAF,

JWST, SOFIA maintenance, no additional input

SMT, SOFIA

It is suitable for cases where the disturbance input is

JWST,SIM,
UQP-PPH,SOFIA

COI’IlpOl’leIlTS are more

more complex and the direction and frequency

Low manufacturing cost, stable and reliable, easy

The jitter in the delivery path is avoided or reduced

The vibration isolation system is designed and
measures are taken to isolate the vibration source
Optimize part of the structure; Using restraint
materials; Additional energy

dissipating element

The optical load and its accessory equipment are
suppressed as a whole or the sensitive load is

suppressed separately
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Fig.12 IME system for JWST
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Fig. 13 Comprehensive jitter analysis framework
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Table 2 Presents several main methods of jitter integrated simulation and their applications

Index DOCS

IME Integrated jitter analysis framework

The optical axis directional

stability, modulation transfer

integrates optics, control, disturbance

source, structure and thermal control

Function . o
function and sensitivity
evaluation can be calculated
Suitable for scientific research,
Advantage it can add analysis modules and
improve integration capabilities
. The calculation is large
Disadvantage

and the efficiency is low

connect subsystems, can easily manage
file data

It is suitable for practical engineering and

subsystem

Integrated modeling and jitter evaluation,

The structural response is calculated by

using a variety of common software to

using the disturbance generated by the

vibration isolator filtration

The vibration isolator model is introduced
to eliminate most of the jitter effect, and
the results are presented in the form of
image visualization

Practical applications need to be

The system is large and takes a long time

further in-depth
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