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(McDonald Observatory), South Africa (SAAO), and
Israel (Wise Observatory). These spectrographs are
identically designed and built, and they cover a
wavelength range from 390nm to 860nm at a resolu-
tion of 4̃5000. After 1̃.5 years of installation and com-
missioning efforts, fully robotic science operations
are now regularly underway with the NRES system.
Although significant telescope time is currently as-
signed in support of NASA’s TESS mission, NRES is
a valuable resource for the entire astronomical com-
munity via open access through the NSF / NOAO. In
this report we describe the current performance of
the spectrographs for both radial velocity measure-
ment and stellar classification and also discuss op-
portunities and plans for further improvement.

146.04 — Characterizing Instrument Profiles of
High-Resolution Spectrographs with a Laser Fre-
quency Comb

David Phillips1
1 AMP, Smithsonian Astrophysical Observatory (Cambridge, Mas-

sachusetts, United States)

Continuing improvements in both instruments and
analysis techniques for determining stellar radial ve-
locities are enabling the search for exoplanets below
the 1 m/s level. Amongst improvements required
to reach the 10 cm/s level, necessary for detecting
Earth-mass planets in the habitable zone of Sun-like
stars, is better characterization and control of spec-
trograph variability beyond wavelength calibration.
This includes the spectrograph response function (or
Instrument Profile) which varies both as a function
of wavelength across the spectrograph and also as a
function of time. I will present observations of the
instrument profile of the HARPS-N spectrograph us-
ing an astro-comb, a laser frequency comb optimized
for spectrograph calibration. We observe Instrument
Profiles with long, asymmetric tails with substan-
tial structure which affect the centroids of calibration
and stellar spectral lines, and thus the observed ra-
dial velocity. Evidence for the temporal variability of
the line profile from the HARPS-N/TNG solar tele-
scope will also be presented. Techniques for mitiga-
tion of these issues to enable improved spectrograph
RV stability will be discussed.

146.05 — Development of pETSI: prototype Exo-
planet Transmission Spectroscopy Imager

Taylor Plattner2,1; Darren DePoy2; Jennifer Marshall2;
Luke Schmidt2; Mary Anne Limbach2; Travis
Prochaska2; Leonardo Barba2; Sarah Hughes3
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3 Royal Holloway, University of London (Egham, United Kingdom)

The prototype Exoplanet Transmission Spectroscopy
Imager (pETSI) is an optical multispectral camera
used to demonstrate a method capable of identify-
ing and directly measuring atmospheres of a large
number of exoplanets orbiting bright stars. Light
from the telescope is collimated by a 200 mm focal
length commercial lens and dispersed by a prism.
After dispersion, the light passes through a multi-
band filter which transmits a number of well-defined
bands that are focused by a 50 mm focal length com-
mercial lens onto the detector. The multi-band filter
converts the continuous spectra of both target and
comparison stars into sets of discrete multi-color im-
ages. Relative color changes in the resulting spec-
tra over the course of a transit will signify the pres-
ence of an exoplanet atmosphere and can be used to
further characterize the exoplanet atmosphere. Af-
ter additional prototyping and development, ETSI
will be used to conduct a campaign to observe hun-
dreds of targets from the Transiting Exoplanet Sur-
vey Satellite (TESS). ETSI will observe these identi-
fied targets using relatively small telescopes (1-2m-
class), with the goal of determining which targets are
most valuable for follow-up by larger and more pre-
cious resources such as the James Webb Space Tele-
scope (JWST) and large ground-based facilities.
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With the imminent launch of the JWST, the field of
thermal-infrared (TIR) astronomy will enjoy a revo-
lution. It is easy to imagine that all areas of infrared
(IR) astronomy will be greatly advanced, but perhaps
impossible to conceive of the new vistas that will be
opened. To allow both follow-up JWST observations
and a continuance of work started on the ground-
based 8m’s, we continue to plan the science cases and
instrument design for a TIR imager and spectrometer
for early operation on the TMT. We present the cur-
rent status of our science cases and the instrumenta-
tion plans, harnessing expertise across the TMT part-
nership. This instrument will be proposed by the
MICHI team as a second-generation instrument in
any upcoming calls for proposals.

146.07 — Modification, Characterization, and Re-
commissioning of KOSMOS at the Apache Point
3.5-m

Debby Tran1; Sarah Tuttle1; Myles Mckay1; Kal Kadlec1;
Conor Sayres1

1 University of Washington, Seattle (Seattle, Washington, United
States)

Our group at the University of Washington is cur-
rently working to upgrade the optical spectroscopic
capabilities of the Astrophysical Research Consor-
tium (ARC) 3.5-meter telescope at Apache Point Ob-
servatory (APO) in New Mexico. The first part
of this project involves modifying the KOSMOS
spectrograph. The Kitt Peak National Observatory
Ohio State Multi-Object Spectrograph (KOSMOS) is
a spectrograph originally built for the Kitt Peak Na-
tional Observatory (KPNO) through a collaboration
between Ohio State University (OSU) and the Na-
tional Optical Astronomy Observatory (NOAO). It is
now being modified and moved to the APO 3.5-m.
KOSMOS is a longslit instrument that improves effi-
ciency and brings the possibility for multi-object ca-
pabilities across 360-1000 nm. Upgrades are being
made that will provide slit viewing, as well as possi-
bilities for internal calibration. The multiple config-
urations of slits, filters, and grisms make KOSMOS
versatile instrument for the wide range of science in-
terests in the ARC collaboration. In this poster, we
present the current status of modifications and char-
acterization of KOSMOS.

146.08 — The Redesign of the Guider Optics of 6.5-
M Magellan Telescopes

Kutay Nazli1; Stephen A. Shectman2
1 Physics/Astronomy, Pomona College (Claremont, California,

United States)
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Many modern optical telescopes utilize a variety of
guider optics that allow the quality of the images to
be monitored and corrections to be made to over-
come imperfections in real time. This work focuses
on the updated optical and mechanical designs for
the re-imager, Shack-Hartmann (SH) array and the
new atmospheric dispersion compensator (ADC) as
a part of the ongoing revision of the guider optics
on the 6.5-m Magellan Telescopes at Las Campanas
Observatory in Chile. We have redesigned the re-
imager optics with less magnification (from 0.42 to
0.26) to compensate for the decreased pixel size (from
26 μm in 2x2 binned setup to μ6.5 m). We designed
the SH optics to match the optical length of the re-
imager optics and to ensure that small-scale errors
in optical length will not be miscategorized as defo-
cus. The mechanical design for the tubes that hold
the guider optics were designed for simplicity as the
optics have been assembled in house. In this work,
the theoretical performance of the new optics are dis-
cussed. The actual performance of the instruments
will be thoroughly discussed when the manufactur-
ing is completed and when they are installed on the
6.5-m Magellan Telescopes.

146.09 — Optical Design for the ROSIE Integral
Field Unit on the Magellan IMACS
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We are designing an image slicer integral field unit
(IFU) to go on the IMACS wide-field imaging spec-
trograph on the Magellan Baade Telescope, the Re-
formatting Optically-Sensitive IMACS Enhancement
IFU, or ROSIE IFU. The 60”x49” field of view will be
pre-sliced into four 15”x49” subfields, and then each
subfield will be divided into 23 0.6”x49” slices. The
four main image slicers will produce four pseudo-
slits spaced six arcminutes apart across the IMACS
f/2 camera field of view, providing a wavelength
coverage of 1800 Angstroms at a spectral resolution
of 2000. This IFU will enable the efficient mapping
of extended objects such as nebulae, galaxies, or out-
flows, making it a powerful addition to IMACS.
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