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Fig.1  An illustration of spectral acquisition by an spectrograph attached to an IFU
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Fig.2  The realization of IFU with an array 0.95"

of lenticules+fibers
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N D=0.25mm f=1.0mm
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N D=0.325mm f=0.9 mm
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Fig.3 The parameters and lightray diagram of IFU in the first scheme

o Adaptive Optics Associates Incorporation( AOA)
0250-1. 0-S 250 pm 1 000 pm Fr4
100x 100,
o Polymicro FBP100140170 100 pm
170 pm F/4 o 0
0.98x0.98
=0.96 0.98%x0.98x0.92=0. 88 0.96x%0. 88 =
0.85,
o 75%
OMR 4 OMR
T
Table 4 The exposure times of OMR to observe
’ 4. extended objects of different sizes with
0.75°x0. 75 and without the IFU in the first scheme
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Fig.4 The parameters and light—ray diagram of the IFU in the second scheme
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Table 5 The parameters of IFU in the second scheme
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Table 6 The exposure times of OMR to observe extended

objects of different sizes with and without the

IFU in the second scheme
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Lb: D=11.1 mm f=58 mm ( OMR 7)
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F19 0.5°x0.5° 7 1.3
F/5.22 1.0°x1.0" 14 5.3
D=0.25mm f=1.0 mm 1.5'x1.5" 20 12
F/5.22 Fl4 2.07x2.0" 27 21.3
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D=0.2 mm
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0 mm 2.16 m BFOSC. OMR
OMR 0.45 mm
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Table 7 The parameters of the OMR-FU in the two schemes
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Abstract: With the development of telescope technologies e. g. the increase of telescope apertures and
the application of adaptive optics astronomical instruments can obtain images of higher Signal-to-Noise Ratios
(SNR) in both wavelength and spatial domains. An Integral Field Spectrograph ( IFS) equipped with an
Integral Field Unit( IFU) has several obvious advantages in comparison with traditional slit spectrographs for
certain astrophysical research fields such as those of dense star clusters supernova remnants nebulae cores

of nearby galaxies and other extended celestial objects. An OMR low-dispersion slit spectrograph on the
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Cassegrain focal-plane which has been equipped on the 2.16m telescope at the Xinglong Station National
Astronomical Observatories of China ( NAOC) since 1995 can be upgraded to an IFS by adopting a
“lenticules+fibers” array without changing configuration. To reduce the cost we use existing products such
as the fibers from the Polymicro Technologies Inc. and arrays of lenticules from the Adaptive Optics Associates
Inc. The slit of the OMR is not very long (28.8mm or 5.17) so we cannot set many IFU sampling units.
The IFU consists of a fore-optics system an array of lenticules fibers and output microlenses. Two different
IFU upgrade plans are discussed in this paper. The first has a spatial sampling scale of 1” and a field of view
of 8"x 8" while the second has a wider field of view (27”x31.5") but lower spatial resolution ( 4.5") .
Because of the unchanged configuration the new IFU will have no effect on the original function of the OMR.
The IFU will be an experimental equipment. We expect it to meet the demands of some astronomical research

such as stellar kinematics in the cores of nearby galaxies the structures of nebulae and supernova remnants

circumnuclear environments in active galactic nuclei etc. After completion it can be used as a routine
equipment for astronomers on the 2. 16m telescope.
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Abstract: The main structure of the Five-hundred-meter Aperture Spherical radio Telescope ( FAST) will
be constructed in a complex Karst landform. The FAST primary reflector will have to function with the
presence of wind load. A wind-resistant design is necessary for the FAST. Currently the field-test wind-
tunnel test and numerical-simulation approaches are the three main methods to acquire the wind-pressure
coefficients. Normally a field test is not economic either in labor cost or financial expense. A wind-tunnel test
is also expensive. For this study numerical simulations are chosen for a preliminary study. Any field test will
be performed in future if necessary. We construct certain geometric models mesh models and CFD
( Computational Fluid Dynamics) analysis models for the FAST reflector and its surrouding terrains. The CFD
models are built for the FAST reflector and the surrounding landform within 40km x 10km x 5. 5km. A
reference altitude of 810m is used for the profile of wind velocity at the inlet. We use the model to investigate
the pressure coefficients of the reflector for different wind directions. For a panel of 35.4% perforation rate
we perform numerical analyses to acquire the relation between wind speed and pressure drop across the panel.
The calculated aerodynamic coefficients are consistent with previous screen test results within 3% . Combining
with porous jump boundary conditions we use the methods to simulate the aerodynamic performance of the
FAST reflector. We obtain the distributions of the wind pressure coefficients for multiple wind directions. The
results show that the wind direction is a major factor and at the 5.5 o’ clock direction wind can have the most
sever effects. Our simulation results show that the choice of windbreak height is of more importance than the
choice of windbreak position. The results can be used as references for the wind—resistant design of the FAST
the subsequent construction procedure and the high-precision measurement and control of the FAST reflector.
Key words: Wind load; Wind—esistant design; Numerical simulation; Computational Fluid Dynamics;

Pressure coefficient; Aerodynamic coefficient; Windbreak



