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In 2006/2007...

RevMexzAA (Serie de Conferencias), 28, 39-48 (2007)

SPM-TWIN TELESCOPES: PROJECT OVERVIEW

J. Jestis Gonzalez' and The SPM-Twin Project Team
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Fig. 6. Examples of detailed Magellan proprietary drawings and design updates. Some potential upgrades and opti-
mizations are also shown: a higher building (for better seeing at SPM), wind-flow optimized dome, top-end of telescope
optimizations for a wide-field secondary of WFT and low-emissivity SFT.




Multi-Object Spectroscopy Development + Spectroscopic Survey:
1 page Summa%
2. [2023-25]

All-sky Spectroscopic

Target Galaxies

o B

Northern Hemi.: McDonald 2.7m Tel. : Yk
Southern Hemi.: KMTNet 1.6m Tel. (Australia) | L

1. [2021-22]
Development of MOS

3. [2026] Test of Cosmological Models on Galaxy Formation
by comparing Observations (Left) and Simulations (Right)



Q: Why do we want this new survey?

Let’s
1. make MOS by ourselves, and
2. do a lot of interesting research
with an all-sky redshift data.




Q: Why do we want this new survey?

> Immediate Goals: Construction of a complete sample of galaxies at z<0.05

> Galaxy Formation/Evolution Related...
> Construction of complete sample of nearby galaxy clusters/groups (Song, H.)
> Study of Galaxies with Bars (Yoon, Y.)
> Study of Brightest Cluster Galaxies (Lee, J. C.)

> Combination with the data including SDSS:
> Make a complete sample of galaxies at r<17.77
by including bright galaxies not observed in previous surveys
> Very useful for studying the galaxies in high-density regions
(e.g. galaxy clusters) that were incomplete in previous surveys

> Cosmology related...

> Test of the cosmological models
through statistical comparisons with cosmological simulations

> Study of galaxy clustering by combining the data at z>0.05 (e.g. 2pCF, AP test):
Trace the evolution of dark energy effects on galaxy clustering (Park, C.)

> Measurement of density contrast of nearby universe:
Contribute to resolve the Hubble parameter discrepancy (Hwang, H. S.)

> Study of growth rate of the universe
using density/momentum field of early-type galaxies (Shim, J.)

> Study of isotropy of the universe (Shim, J.)




Q: Why do we need a new survey?

> A simple answer is that there are no surveys good for our scientific goals.

> Previous Redshift Surveys
> Some very nearby, bright galaxies
(z<0.05) were excluded because of
various observational selection effects
(e.g. saturation; not in the phot. cat.)
> Few all-sky surveys

> New Redshift Surveys
> Need a complete sample of nearly
galaxies for the study of dark energy
> All-sky Survey: Need a Sufficient
Volume for the study of z=0 Universe

> Need a MOS on a wide-field telescope for
this new redshift survey!

0.1




Q: How good is this survey compared to other surveys?

> |t is an all-sky survey with a simple magnitude limit

Q: Why do we need an all-sky survey?

1. Not only to decrease the uncertainties of physical parameters
we would like to measure
1. Need a Sufficient Volume for the study of z=0 Universe
(larger is better)

2. But also to secure scientific competitive power
(cf. SDSS/Taipan/4MOST): Blue Ocean Strategy!
> Science Cases that can be done only with all-sky data

> Combination with all-sky survey data
(e.g. SPHEREX/Planck/eROSITA/WISE++)




Q: Why KMTNet? |> Thanks to Narae’s Suggestion last year

1. Right telescope for this survey!
1. Wide-Field of View: survey efficiency

2. Southern Hemisphere: LSST follow-up, GMT preparation
3. KASI Facility: our own experience
> Good for training young people

> Good for planning future surveys with larger telescopes
(e.g. SPHEREX follow-up)

2. Should we give up the uniqueness of KMTNet? (monitoring a
target continuously for 24 hours)

1. We can use non-bulge time for our survey (with 1 telescope)
2. Eventually, we can think about spectroscopic monitoring with
3 telescopes! (e.g. any bright variables from LSST?, AGN)




New Redshift Survey: Instrument Requirement

rrequirement rrequirement
(Spec...) - KMTNet |(Spec...)-MDO

> 6 deg? 1.5 deg?
(with AWACS/WFC)

Numper of: > 140
FIDers per field (~114 targets (max. 228)+26 skies)

Fiber FoV ~3” ~4.2”
([Diameter)

Speﬁfffj_/ 1000-2000 Current:

VIRUS-P (R~3000)/VIRUS-W (R~9000)
RrResolution (=> 30-50 km s-1) Future (2021): VIRUS-2 (R~2000)

Wavelength 3700 - 7500 A el o)
Coverage. VIRUS-2 (3700-9300 A)

~ , , <15 min <10 min
xposure pe
= POSUrs per (10 min on source + (5 min on source + 5 min overhead)

field 5 min overhead)
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Survey Simulation
(by Lee, Jong Chul)

KMTNet tiles
dec=30 6287
dec=20 5629
dec=15 5281

dec=30 & den
>5 4567

dec=20 &
den >5 4198

dec=15 &
den >5 4016

KMTNet: FoV = 6, exp = 10+5
MDO: FoV = 2.27, exp = 5+5

1 night = 8
hours

SDSS (main) = 7000
(KMTNet 3700 / MDO 3300)

plane (+/-5 region) = 3600
(KMTNet 2750 / MDO 840)

tiling factor = ~1.35

weather factor = ~1.4
additional tiling factor = ~1.1
bright time factor = ~1.2

KMTNet
nights

197
176
166

143
132

126

244 nights!
~ 8 months
for 2 years

Including
bright time

MDO tiles
8389
11021
12413

4808

6158

6911

MDO nights
175
230
259

101
129

144

199 nights!
~ 6.6 months
for 2 years

Excluding
bright time

+ Metal-poor search during
bright time (Lee, Ho-Gyu)




MOS: Research Budget + ManPower

> Total Budget: ~34%

> Design+Manufacture: ~26.7 &

> Spectrograph, Wide-field Corrector, Fiber positioner, Assembly, etc.
> KMTNet: ~16.3%], MDO: ~10.4<

> Labor cost (1 Postdoc + 1 Student every year): ~4<
> Test Obs., Maintenance & Data reduction system: ~3.3%

> Man Power

> KASI (Project management: Planning, Manufacture, Science)
> Galaxy Evolution Group (Jongwan Ko, Jong Chul Lee, Jae-Woo Kim)
> GMT Science/lInstrumentation Group (Sungho Lee, Chan Park, Ho-Gyu Lee)
> |n addition, new staff/postdoc/student
> Of course, you’re very welcome to join!!

> Domestic
> KIAS (Planning, Science: Changbom Park, Junsup Shim, Yongmin Yoon)
> Univ. Of Seoul (MOS design/manufacture: Sungwook Hong)
> SNU (Manufacture: Dongguk Kim)
> Yonsei (Science: Hyunmi Song)
> International
> University of Arizona (MOS design: Haeun Chung)
> Univ. of Texas at Austin (WFC design: Hanshin Lee)
> Penn State University (Science: Donghui Jeong)




MOS: Subaru/PFS

Spectrograph System (SpS) Prime Focus
Instrument (PFI)

cable C

Two sets of
fiber connectors

Subaru prime focus

(“IR4”)
floor

Fiber slit at the
spectrograph side
of Cable A

system (MCS) at
Cassegrain focus

TamuraN+2016

Figure 3. A schematic view of the configuration of PFS subsystems. An overall sketch of the Subaru Telescope is
presented in the middle with the PF'S fiber cable routed from the prime focus to the spectrograph system. On the right,
a solid model of PFI (top), a schematic view of the focal plane (middle), and a photo of the Cobra engineering model
fiber positioners module are presented. On the left, a solid model of one spectrograph module (top) and a ray-trace view
of it (bottom) are shown.




MOS: Fiber Positioner




KMTNet

Figure 4. (Top) The camera’s focal plane assembly mounted
ol with four mosaic science CCDs and four small guide CCDs.
' . (Bottom) The camera attached to the KMTNet telescope at

K1m+16 CTIO. The head electronic box is mounted on the telescope

top ring, shown at the left.




What should be added to the KMTNet 1.6m telescope?

> Upring (WFC+Fiber Positioner)
> Constraints
> Weight: <50 kg (camera only)
> Distance between L4 and dome: <101 cm
> WFC (~4 ¥): Optical Design + Manufacture
> Fiber Positioner: ~3.5% (~150 fibers)
> Fiber (50 micron = 1.6 arcsec diameter): ~45 B0

> Spectrograph system
> |soPlane 160 (F/3.9, $32,300) spectrograph
> 300 grooves grating ($1,475)
> PIXIS-1300B detector ($74,600)
> 2 Spectrographs (to cover Halpha)
> 347-552nm, R=1170@450nm
> 538-740nm, R=1700@640nm




What should be added to the KMTNet 1.6m telescope?

> Guiding system (~20 4i2i2l)
> Exposure: 3.3m x 3

> 1k CCD +
Structure (design + process (aluminum) + black anodizing)

> Metrology system (~ 30 20+2])
> Fiber Position Monitoring system near Primary mirror

> Fiber beam splitter (for two spectrographs)

> And More....
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For the Northern Hemisphere..

Complete 3D mapping of the Local Accelerating Universe

Korean Astronomy and Space Science Institute (KASI) Multi-Object Spectroscopic (MOS)
Survey Collaboration Proposal
KASI MOS Survey Collaboration
excerpted, translated, and expanded by

Hanshin Lee (lee@astro.as.utexas.edu)
McDonald Observatory, University of Texas - Austin

N.B. This white paper contains a snapshot of some subsets of the original proposal (Dec. 2019)
written by the KASI MOS survey collaboration. It is actively being updated in preparation for the
final Korean government funding agency panel review sometime over the next several months.
The main purpose of this white paper is, primarily, to inform the KASI’s interest in engaging with
the UT Astronomy and as a medium to foster collaborations in areas of wide-field MOS instrument
development, survey design/execution on the Harlan J. Smith Telescope in west Texas, and
development of science programs based on MOS survey data both from this particular survey as
well as other existing/on-going/planned surveys. | hope that this would ultimately lead to interest,
in both scientific and technical nature, among the members of the Department of Astronomy and
the McDonald Observatory in participating in the collaboration at various capacities.

> We need your help to make this project succeed!

> Thank you! Questions?!




