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The Korea Astronomy and Space Science Institute (KASI)
and the Department of Astronomy at the University of Texas
at Austin (UT) are developing a near infrared wide—band
high resolution spectrograph, IGRINS (Immersion Grating
Infrared Spectrograph). The white—pupil design of the
instrument optics uses 7 cryogenic mirrors including 3
aspherical off-axis collimators and 4 flat fold mirrors. Two
of the 3 collimators are H- and K-band pupil transfer
mirrors and they are designed as compensators for the
system alignment in each channel. Therefore, their mount
design will be one of the most sensitive parts in the IGRINS
optomechanical system. The design work will include the
computer—aided 3D modeling and finite element analysis
(FEA) to optimize the structural stability of the mount
models. The mount body will also include a tip-tilt and
translation adjustment mechanism to be used as the
alignment compensators.
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In this study, we investigated alignment state estimation
performances of the three methods i.e. merit function
regression (MFR), differential wavefront sampling (DWS) and
Multiple Design Configuration Optimization (MDCO). The three
target optical systems are 1) a two—mirror Cassegrain system
for deep space Earth observation, 2) intermediate size three—
mirror anastigmat for Earth ocean monitoring, and 3)
extremely large segmented optical system for astronomical
observation. We ran alignment state estimation simulation for
several alignment perturbation cases including Tmm to 10mm
in decenter and from 0.1 to 1 degree in tilt perturbation error
for the two-mirror Cassegrain system. In general, we note
that MDCO shows more competitive estimation performance
than MFR and DWS. The computational concept, case
definition and the simulation results are discussed with
implications to future works.
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IGRINS (Immersion GRating INfrared Spectrometer) is a high
resolution wide—band infrared spectrograph developed by
Korea Astronomy and Space Science Institute (KASI) and the
University of Texas at Austin (UT). The slit-viewing camera
is one of four re-imaging optics in IGRINS including the
input relay optics and the H- and K- band spectrograph
cameras. Consisting of five lenses and one Ks-band filter,
the slit viewing camera relays the infrared image of 2' x 2'
field around the slit to the detector focal plane. Since
IGRINS is a cryogenic instrument, the lens barrel is
designed to be optimized at the operating temperature of
130 K. The barrel design also aims to achieve easy
alignment and assembly. We use radial springs and axial
springs to support lenses and lens spacers against the
gravity and thermal contraction. Total weight of the lens
barrel is estimated to be 1.2 kg. Results from structural
analysis are presented.
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