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Abstract

MALLS is a spectrograph on the 2m Nayuta telescope at Nishi-Harima Astronomical Observatory in the
University of Hyogo. The instrument can perform spectroscopy in the low to medium dispersion mode by switching
between three gratings, but in 2018 an echelle and a cross-disperser were installed. Investigations of the performance
in the initial echelle mode showed a wavelength resolution (R) of about 35,000, spectral coverage of 4960-6800 A,
and an efficiency of about one-third of that in the medium dispersion mode (1800 mm~! grating). The performance

is sufficient for studying the chemical composition and other properties of relatively bright stars (V' < 8).
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Fig. 1. The optical layout of long slit mode (left panel: Ozaki & Tokimasa 2005) and echelle mode (right panel). The change modes, switch to a plane

mirror and inserting a cross-disperser.
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Fig. 2. Inside of the MALLS after installation of echelle and cross-dis-
perser. The plane mirror is mounted on one of the grating holder.
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Fig. 3. The echelle format. The wavelength range from 9080 A (or-
der 65) to 3470 A (order 170) is shown. The horizontal and ver-
tical axis values are the number of CCD pixels. The square range
indicates the range that corresponds to 2K x 2K. In the case of
this figure, it corresponds to the 5400-7400 A wavelength range.
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Fig. 4. The image of wavelength calibration lamp (Fe, Ne, Ar) obtained
with the test slit.
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Fig. 5. The image obtained with the slit use for observation (left panel)
and the image of the slit for test observation (right panel) are pre-
sented. In the test observation slit, the image looks like a pinhole image.
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2 IRAF is distributed by the National Optical Astronomy Observatories,

which are operated by the Association of Universities for Research in
Astronomy, Inc., under cooperative agreement with the National Science
Foundation.

cf., http://www.o.kwasan.kyoto-u.ac.jp/inst/gaoes-rv/dataanalysis_j.html
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Fig. 6. The wavelength resolution of the comparison spectrum ob-
tained with the test slit (upper panel) and that with the 1 arc-
sec slit used for the observation is estimated using the same
lines for each wavelength range (wavelength range above 5500
AA) (lower panel). Red and green indicate reductions of 5
and 10, respectively, in the estimate with the 1 arcsec slit.
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Fig. 7. (Upper panel) The spectra of the Sun (Sky) obtained with the
test slit and the Sun (Moon) obtained with the long slit. The long
slit spectrum show the wavelength range portion of three observations
at the highest wavelength resolution with a 0.8 arcsec slit and 1800
mm~—! grating. (Lower panel) Comparisons of spectrum near the Mgb
line. Upper (black line) is Echelle and lower (blue line) is long slit.
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Fig. 8. The equivalent widths measured in the solar spectrum
(Moon) obtained with the MALLS echelle are compared
with the solar equivalent widths of Moore et al. (1966).
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