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[ AT-04] Software of Slit-Viewing Camera
Module for IGRINS (Immersion GRating
INfrared Spectrograph)

Hye-In Lee!, Soojong Pak!, Jae-Joon Lee?,

Gregory Mace®, Daniel T. Jaffe®

ISchool of Space Research, Kyung Hee University
’Korea Astronomy & Space Science institute
’Department of Astronomy, the University of Texas

We developed an observation control software
for the IGRINS (Immersion Grating Infrared
Spectrograph) silt-viewing camera module, which
points the astronomical target onto the
spectroscopy slit and sends tracking feedbacks to
the telescope control system. The point spread
function (PSF) is not always symmetric. In addition,
bright targets are easily saturated and shown as a
donut shape. It is not trivial to define and find the
center of the asymmetric PSF especially on a slit
mask. We made a center balancing algorithm (CBA)
following the concept of median. The CBA derives
the expected center position along the slit-width
axis by referencing the stray flux ratios of both
upper and lower sides of the slit. We compared
efficiencies of the CBA and those of a
two-dimensional Gaussian fitting (2DGA) through
simulations from observation images in order to
evaluate the center finding algorithms. Both of the
algorithms are now applied in observation and
users can select the algorithm.

[3 AT-05] Wide band prototype feedhorn
design for ASTE focal plane array

Bangwon Lee!, Alvaro Gonzales?, Jung-won Lee!
!Korea Astronomy & Space Science Institute,
’National Astronomical Observatory of Japan

KASI and NAQ] are making collaborating efforts
to implement faster mapping capability into the
new 275- 500 GHz Atacama Submillimeter
Telescope Experiment focal plane array (FPA).
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Feed horn antenna is one of critical parts of the
FPA. Required fractional bandwidth is almost 60 %
while that of traditional conical horn is less than
50 %. Therefore, to achieve this wideband
performance, we adopted a horn of which the
corrugation depths have a longitudinal profile. A
profiled horn has features not only of wide
bandwidth but also of shorter length compared to
a linear-tapered corrugated horn, and lower cost
fabrication with less error can be feasible. In our
design process the flare region is represented by a
cubic splined curve with several parameters.
Parameters of the flare region and each dimension
of the throat region are optimized by a differential
evolution algorithm to keep >20 dB return loss and
>30 dB maximum cross-polarization level over the
operation bandwidth. To evaluate RF performance
of the horn generated by the optimizer, we used a
commercial mode matching software, WASP-NET.
Also, Gaussian beam (GB) masks to far fields were
applied to give better GB behavior over
frequencies. The optimized design shows >23 dB
return loss and >33 dB maximum
cross-polarization level over the whole band.
Gaussicity of the horn is over 96.6 %. The length
of the horn is 12.5 mm which is just 57 % of the
ALMA band 8 feed horn (21.96 mm).

[ AT-06] Development Plan for the GMT
Fast-steering Secondary Mirror

Sugnho Lee!, Jeong-Yeol Han!, Chan Park!,
Ueejeong Jeong!, Yang-noh Yoon!, Je Heon Song!,
Bongkon Moon!, Byeong-Gon Park!, Myung K. Cho?,
Christoph Dribusch?, Won Hyun Park? Youra Jun?,
Ho-Soon Yang®, I1-Kwon Moon®, Chang Jin Oh*,
Ho-Sang Kim®, Kyoung-Don Lee®, Robert Bernier®,
Paul Gardner®, Chris Alongi®, Andrew Rakich®, Lee
Dettmann®, Wylie Rosenthal®

'Korea Astronomy and Space Science Institute,
Daejeon 34055, Republic of Korea,

’National Optical Astronomy Observatory, 950 N.
Cherry Ave., Tucson, AZ 85719, USA;

’Korea Research Institute of Standards and
Science, Daejeon 34113, Republic of Korea;
YUniversity of Arizona, Tucson, AZ 85721, USA:
°Institute for Advanced Engineering. Yongin-si,
Gyeonggi-do 17180, Republic of Korea,

SGMTO Corporation, 465 N. Halstead Street, Suite
250, Pasadena, CA 91107, USA

The Giant Magellan Telescope (GMT) will feature
two interchangeable Gregorian secondary mirrors,
an adaptive secondary mirror (ASM) and a
fast-steering secondary mirror (FSM). The FSM has



an effective diameter of 3.2 m and built as seven
1.1 m diameter circular segments, which are
conjugated 1:1 to the seven 8.4m segments of the
primary. Each FSM segment contains a tip-tilt
capability for fine co-alignment of the telescope
subapertures and fast guiding to attenuate
telescope wind shake and mount control jitter. This
tip-tilt capability thus enhances performance of
the telescope in the seeing limited observation
mode. As the first stage of the FSM development,
KASI conducted a Phase 0 study to develop a
program  plan detailing the design and
manufacturing process for the seven FSM
segments. The GMTO-KASI team matured this plan
via an internal review in May 2016 and the revised
plan was further assessed by an external review in
June 2016. In this poster, we present the technical
aspects of the FSM development plan.
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[ SS-01] Relation of CME Speed and
Magnetic Helicity in the Source Region
during Increasing Phase of Solar Cycle 24

Roksoon Kim'?, Sunghong Park®, and Kyungsuk
Cho!?

!Korea Astronomy and Space Science Institute,
2University of Science and Technology, 3Trinity
College Dublin

We examined the relations between CME speed
and properties of magnetic helicity in the source
region such as helicity injection rate and total
unsigned magnetic flux, which reflect the magnetic
energy in the active region. For this, we selected
22 CMEs occurred during the increasing phase of
solar cycle 24, which shows extremely low activities
and classified them into two groups according to
evolution pattern of helicity injection rate. We then
compared the relations with those from previous
study based on the events in solar cycle 23. As the
results, we found several properties as follows: (1)
Both of CME speed and helicity parameters have
very small values since we only considered
increasing phase: (2) among 22 CMEs, only 6
events (27%) are classified as group B, which show
sign reversal of helicity injection and they follow
behind of appearance of group A events. This fact
is well coincide with the trend of solar cycle 23
that only group A events was observed in the first
3 years of the period; (3) as the solar activity is
increasing, the CME speed and helicity parameters

are also increasing. Based on the observations of
solar cycle 23, the helicity parameters was still
increasing in spite of decreasing solar activity after
maximum period.

[ SS-02] The solar cyclic variation of
photospheric intensity analyzed from solar
images

Dong-Gwon Jeong'!, Byeongha Moon', Hyungmin
Park? Suyeon Oh!

!Department of Earth Science Education, Chonnam
National University, ?National Youth Space Center

The Sun has diverse variations in solar
atmosphere’s layers due to solar activity. This
solar variations can be recognized easily by
sunspots which appear on the solar photosphere.
Thus the sunspot on the photosphere is utilized by
direct index of the solar activity. The other
variation of the photosphere is center-to-limb
variation (CLV). In this study, we analyze the
relative intensity observed by SOHO, SDO. The
data of photospheric intensity are from full disk
images of SOHO/MDI intensity (6768A, from May
1994 to March 2011) and of SDO/HMI intensity
(6173-6174 A, from May 2010 to June 2016). As the
result, we found the latitudinal variation of the
intensity. The daily photospheric intensity showed
the solar cyclic variation with sunspot number. It
has a little difference of phase with sunspot
number.

[3 SS-03] Quantitative estimation of the
energy ux during an explosive
chromospheric evaporation in a white light
are kernel observed by Hinode, IRIS, SDO,
and RHESSI

Kyoung-Sun Lee!, Shinsuke Imada?, Kyoko
Watanabe®, Yumi Bamba?, David H. Brooks®

INAO]

’Nagoya University
SNational Defense Academy
ISAS/JAXA

°George Mason University

An X1.6 flare occurred in AR 12192 on 2014
October 22 around 14:06 UT and was observed by
Hinode, IRIS, SDO and RHESSI. We analyze a bright
kernel which produces a white light flare (WLF)
with continuum enhancement and a hard X-ray
(HXR) peak. Taking advantage of the spectroscopic
observations of IRIS and EIS, we measure the
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