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@'2" Overview of Gemini Capabilities &
| (as of late 2023...)

Gemini North | Gemini South

GMQOS (ifnaging, spectroscopy) S ® GMOS ‘(imaging, spectroscopy)
.‘Alopeke (speckle imaging) : . ZQI’I’O (speckle imaging)
MAROON -X (HRspectroscopy) . 0

G RAC ES (HR Spectroscopy)

Optical:

NIR:

e Flammgos 2 (imaging, spectroscopy)

y }GN | RS (Spectroscop}/)
.o N|FS (IFU Spectroscopy) o ':'. f,i’:;%sﬁpl‘QHGeMS (AO imaging)

(O (HR spectroscopy)
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02" Overview of Gemini Capabilities &<

(2024 onwards...)
Gemini North | Gemini South
Optical: ® GMOS (imaging, spectroscopy) : o GMOS (imaging, spectroscopy)
® Alopeke (speckle imaging) . '»ZQITO.» (speckle imaging)
NIR: | Q GNlRS (SpeCtl’OSCOpy) 5 -_Flamlngos 2 (fmaélng speétroséopy)

.. o NlFS (IFU spectroscop: :-L’TGSAOHGGMS (AO/magmg) |
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: NOIR TS
*NEW™ at Gemini South: The
Gemini High-Resolution Optical
~ SpecTrograph (GHOST)

fxy[oring the Universe, S ﬁarr‘ing its Wonders! 4



* Fibre-fed, high-resolution

optical (347-1060 nm) echelle
spectrograph at Gemini
South (facility_ instrument)
Standard (>50k) and high -
resolutlon (>75k) modes

Partnershlp between AAO
and ANU (Australla) NRC

(Canada) and Gem@ | %
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GHOST Modes GQGT TS

- Standard Resolution Mode - High Resolution Mode

o-R~56,000 . oo s gt R~ 76000

o Single target, or - o Single target only

o dual targets over 7.34' field @ ¢ Dedicated sky fiber
/(102" minimum separation) o 7-9% throughput

o Dedicated sky fiber -~ (blue/red)
o 10 15% throughput (blue/red)‘**?f?
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Distance (arcsec)
-}
Distance (arcsec)

o

L e TR 2)(3.75):

SR IFU2

IFU 1 (3.75) ——

SR IFU1

|
—_

e (1 02 mln‘lmum Separatlon - ] - istane arcsec) Distance (arcsec)

| (Kalari et al. in prep.)
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GHOST Design

IFU1

IpFaL'irzolfield \ ‘y‘ patrO' oS
* "v/ W

v
.
.
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GHOST Capabilities

Mode

Standard resolution

High Resolution

Spectral coverage
Spectral resolution
Binning modes

Radial velocity precision
Multiplexing

Field of view

IF'U aperture

Sky aperture

Microlens configuration

Calibration source

Limiting magnitude®

347-1060 nm (simultaneous)

56 000

2,4,8 (spatial); 2, 4 (spectral)
600ms~!

Two targets (minimum separation 102")
7.34" (overlap of two IFU’s 16”)
0.94 arcsec?

0.4 arcsec?

7 microlenses in each object IFU
3 microlenses in sky IFU

None

V ~20.8 mag

347-1060 nm (simultaneous)
76 000

2,4,8 (spatial); 2, 4 (spectral)
10ms™!

Single target

7.34'

0.92 arcsec®

0.34 arcsec?

19 microlenses in object IFU
7 microlenses in sky IFU
Internal ThXe lamp

V ~19.6 mag

R

NOTE—' Defined at the magnitude at which a SNR of 5 is achieved in 1hr under clear skies, and

median site seeing.
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Future Upgrades to GHOST AR

. Precision Radial Velocity (PRV) mode

Internal Thorium Xenon lamp in HR mode for wavelength calibration
Allows for trackihg of wavelength drift + ‘wavelength calibration
Fiber agitator avallable to reduce modal noise , ,
GHOST IS not in a pressure- controlled enwronment but CETVA
testing |nd|cates expected RV preC|S|on < 10 m/s, goal 1 m/s.
Commlssmnlng of PRV mode ongom_g'm 2024 |
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Science Case: High-Res Mode =<

High-resolution dayside spectroscopy
of the ultra-hot Jupiter WASP-189b

PI: Emily Deibert (Gemini South, Chile) |

! S e : : 2 : S Period [days] 2.7240308 + 0.0000028
high resolution (R~76,000), single = & nl 160023917
- M, [M; 1.991918
object time- -series observations of ~ [EMD > 2600

NOTE—([1] Ivshina & Winn (2022), [2] Deline et al.

WASP-1 89b (ultra -hot Jupiter) coverlngt_;‘;l: o] Lendl et sl (020), ] Yo ot ol 02

orbltal phases from O. 58 O 63 . bt  ,__' Fa

many species in transit (Prlnoth+22' Ve
@R GEMIN =
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Science Case: High-Res Mode  ~=<

secondary eclipse
phase=0.5

PI: Emily Deibert (Gemini South, Chile)
high resolution (R~76,000), single
object time-series observations of
WASP-189b (ultra -hot Jupiter) coverlng[;f.:j_{

orbital phases from 0.58 - 0. 63 £ g sy

.S —0.04 —0.02 0.00 0.02 0.04
Date (UT) Num. Exposures Exposure Time (s) Orbital Phase Coverage Airmass Variation & AU
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Science Case: High-Res Mode  ~=<%
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- 0.0006

r

0.0004

0.0002

0.0000

4000 5000 6000 7000 8000 9000
Wavelength [Angstrom)]
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Science Case: High-Res Mode

Fe T Cross-Correlation Results
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Science Case: High-Res Mode  ~=<%

LR (@) Night-1 | Fe I Cross-Correlation Results

HARPS;
Yan et al. -
2020 A RV [km/s]
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*COMING VERY SOON* to Gemini
o North: IGRINS-2 &

fxy[oring the Universe, S ﬁaring its Wonders! 16
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High-resolution (R ~ 45,000),
near-infrared (1.49-2.46 ym)
spectrograph based on
IGRINS at Gemini South
Fac:llty-class instrument at ! ‘
Gemini North | -
Developed & buult by the -
Korea Astronomy and Spaoe |
Science Instltute (KASI)
See Mike Llne s talk for

sssssss
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@27 IGRINS vs IGRINS-2 AR

e
.

+i

)
+

» Changes in optics, mechanics, and electronics (less
relevant from user POV)
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August 2023: Pre-shipment
readiness review

September 6, 2023: Arrival in Hilo

Base Facility!
September 26, 2023
Post shlpment readlness rewew
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2" IGRINS-2 Status & Timeline &=

January 3-9 2024 (now!): = e
second on-sky test . R
. Late April 2024: Final . '
commissioning U o — e — | —
. Late July 2024 System - - —
Verlflcatlon e ' |

RI ;8-2 Flrst nght -

(planetary nebula.
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Upgrade of GPI at GS

Extreme AO imaging polarimeter and

integral-field spectrometer

First light expected in early 2025

Work ongoing at the University of Notre

Dame, the University of California San Diego,
and the Herzberg Astronomy & Astrophysms e

Research Center (HAA) in Canada

D|rect imaging of exoplanets & disks

See Tom Esposno s talk for much more

detail!
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| GPI AO optics

and DMs

Fainter

targets

Deeper contrasts
& improved IWA

Updated
shaped-pupil
coronagraph

masks

\

AO pyramid WFS o

E2V EMCCD

v

Updated GPI AO

Realtime computer

Level Software

Ministerio de Ciencia,
Tecnologia e Innovacién

& deeper ...

sensitivity
to planets

. iMore sensitive, faster AO;
¥ enables fainter targets,

& better performance on
bright targets

Enhanced efficiency ©

~“and robust operations

Enhanced Top- |

CRED2
IR tip/tilt
camera

CAL relay
optics

IFS

new prisms,
optomech.
upgrades,
CRED2 IR
pupil viewer

| ' H2RG detector

|

GPI data
pipeline

(Chilcote et al. 2020)
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~ Gemini Observatory
Strateglc V|’5lon Survey

GHOST: available now
IGRINS-2: expected 2024B
' ‘".GPI"Z.O: first light ~2025
MAROON-X fea3|b|I|ty

study for conversmn to

A | facility instrument ongoing
https://www.gemini.edu/about/gemini-strategic-planning NGRS e

Help guide the future of Gemini!
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Exploring the Universe, Sharing its Wonders!

AURA
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42" Science Case: Dual Target Mode &=

Characterization of a solar-type star 1. Detect atmosphere via
WASP-108 and its transiting hot Jupiter differential photometry
2. Detect

Pl: Eder Martioli (Laboratério Nacional |

5 - . Rossiter-McLaughlin
de Astrofisica, Braz:l) e '(RM)Ieffe ot an‘(;J i
standard resolution (R~56, 000), * measure spin- -orbit

dual-target time-series observatlons af __ alignment

WASP-108 (hot Jup|ter host) a‘nd a .}:‘Mreasure Ste”ar -

reference star |
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WASP-108b RM Effect

. RM effect
detected and
modelled to
determine the
spin-orbit
alignment;
obliquity of .
1=6.6°+1.1°
(preliminary)

AR
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Radial Velocity [km/s]

Residuals [km/s]

AURANSY

= Fit model
005‘ ,f"\K @ szj‘:sgo?seilaem
R y 3 T1=2460076.6118 BJD
B Qtﬂh"“‘”““*v* 4/ \
0.00 -
b\\ Q}"‘Qﬁ o P——
————
~0.05 | e 2%/
blue
0.02 -
® ® ¢
0.001 o S TR SR LA TR AR
—0.02 - .
~0.15 ~0.10 ~0.05 0.00 0.05 0.10 0.15

- Eder Martioli, Diego Lorenzo-Oliveira, Leandro de Almeida
w | T 4

Time from center of transit [days]
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Science Case: High-Res Mode  ~=<

models generated with
PetitRADTRANS
(Molliere+19)

. T-p profile from Yan+20
best-fit to HARPS data (but
we’re working on retrieving
the T-p profile from our
GHOST datanow) =

. abundances from FastChem
(Stock+18) 0

2500 3000 3500 1000
Temperature

A
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