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Visible-light optical alignment of the instrument to minimize
FIVROBIAIFE T &) o THET LD ?—

Well aligning the mirrors and the grating was an important
part of the instrument development, as it ensures the image
quality (i.e. spatial and spectral resolutions). Misaligned
optics would result in blurry slit-jaw images and spectro-
polarimeter spectrums, compromising the scientific objective
of the instrument. Aligning the CLASP optics at the Lyman-a
wavelength (121.6 nm, in the vacuum ultraviolet) was
technically difficult since this wavelength is absorbed by
air. Experimental solutions had to be found to minimize the
experiment-time under vacuum condition.

The telescope and spectro-polarimeter parts were aligned
separately, and attached afterwards. For the telescope, a He-
Ne laser (632.8 nm) was used to measure the wavefront error
and the secondary mirror was adjusted with respect to the
primary mirror to obtain the best image quality possible at the
center of the slit. Spatial resolution of 17 was achieved, which
corresponds to resolve ~730 km-long structures on the surface
of the Sun. The optical alignment of the spectro-polarimeter
was more complicated, as the diffraction grating (i.e. optical
element separating the light into the different wavelengths,
similar to the effect of a prism) had to be aligned at Lyman-a.
However, the off-axis mirrors could be aligned in visible-light
(VL). A custom-designed VL grating tuned for the He-Ne laser
was used for this purpose instead of the Lyman-a grating.
Then, the VL grating was replaced by the Lyman-a grating.
Only its tilt and the cameras focus position were adjusted
under vacuum using motorized mechanical jigs and a Lyman-a
light-source. The final spatial and spectral resolutions met the
requirement for the spectro-polarimeter.

Working on the instrument as a PhD student was a very
enriching experience. CLASP is a relatively small instrument,
but includes many aspects of instrumentation: imaging with
the slit-jaw combined with the telescope, spectroscopy with
the spectrograph and also polarization. The alignment of the
various optical elements was challenging: both the experiments
on the telescope and spectro-polarimeter took between two
weeks and a month of all-day-long activities in the clean room.
Many problems arose during the experiments, and innovative
solutions had to be found, such as writing a new software to
calculate the telescope's wavefront error or using computer
simulation to guide the spectro-polarimeter alignment.

Figure 1: Alignment of telescope.
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Figure 2: Alignment of the
spectro-polarimeter: the
spectro-polarimeter (left) was
| attached horizontally to the
dolly, and the He-Ne laser
interferometer (right) was
positioned with a 6-axis table
to illuminate the slit position.
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