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ABSTRACT

Ground observation has been difficult to meet the needs of solar physics research,
because of the factors of the Earth's atmospheric disturbance, absorption and
background radiation. Then space observatory has become a mainstream trend. The
conventional observation equipment miniaturization and weight reduction has become
a new research in space solar instrument. The birefingent filter is an essential part of
solar telescopes to observe solar magnetic field and monitor solar activities. Current
filter need to use multiple motors to rotate the polarization element of each crystal
stage to adjust transmission wavelength. However, such structure is complex, and
especially the mechanical rotating parts have to contact with silicone oil in the inner
filter through dynamic seal,which has difficult to use in space because of the low
reliability. Since the manufacturing technology and market maturity of liquid crystal
variable retarders (LCVRs), the LCVRs birefringnent filter was proposed. Without
using rotary motors,this LCVRs birefingent filter improve the reliability applied in
space. The last result shows that the LCVRs birefringnent filter uses a more simplified
structure, smaller size and faster response speed (microsecond level). It also reduces
energy consumption, the difficulty of thermal control design and additional vibration,
to achieve the miniaturization and the weight of equipment. It is applicable to use in
the space environment.

The birefringent filter obviously benefits from LCVRs. The thesis is main about
designing the mechanical structure of the LCVRs birefringnent filter, applied in
ground solar telescope, including design, machining and assemble. The main work
and achievements are as follows:

1. Optical crystals are assembled in radial direction , solving the difficulty about the
optical crystals unequal dimensions;

2. Design annular groove to save the silicone oil in this filter for the first time,
solving the problem that silicone oil volume changes following the environment
temperature change. It is not only make this filter smaller, but also reduce the risk of
oil spills.

3. Achieved good sealing effect to use LEMO vacuum outlet in the compact space.

4. SolidWorks software has been used for three-dimensional modeling and using
computer as aid design for uncertainty dimension tolerance. Extreme method is been
applied in tolerance design .

5. Comparing with the filter in mechanical modulation,this filter structure based on
LCVRs is simpler, smaller and lighter.

This thesis,based on LCVRs birefingent filter, provides a complete mechanical
structure.The LCVRs filter applied as technical reference to Chinese ground-based
astronomical instruments and technical reserves to space astronomical instruments.
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