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+s Time-Domain Astronomy =%

GPI/H~bond time-varying phenomena: asteroids, comets, exoplanets,
| variable stars, Galactic center, supernovae, accreting black
ZEAN holes, merging compact objects...
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Gemini Observatory RS

a@/telescopes in Hawaii and ‘Chile

i in ernational,pa.rtne_rsl :

“xploring the



WSEMNIE moome
Exploring the Universe, Sharing its Wonders



g;fiNom AlA

s Bl-hemisphere access AR

ideal observatory for follow-up of gravitational wave electromagnetic
counterparts, LSST transients, and other multi-messenger events.
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Gemini in AEON

"‘Request everything : A
| i matching these criteria” "Observe X with parameters Y “Send me data of X"
"Here is an event “Here is what | learned” ' 1ell me status of X

Y

Survey 1 | I
BROKER 1 >/ Telescope1

Observation
interfaces +
scheduler(s)

BROKER ' ' » Archive
y S ol v interfaces

»/  Telescope2

Brokers aggregate Target Observation
alerts with catalogs Managers contain

and classify. the science logic.
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Adaptlve Optlcs _ Time Domain

$26M funded the Natlonal SC|ence Foundatlonim "?ftober 2018
- new wide-field adaptive optics fa_cnhty**ét_ Gel?nml’:Nort'
- software infrastructure to suppo’f;i T DA/MM "*-_astronemy
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09" Software Infrastructure TS

Target Observation Manager -- software interface between
astronomer and telescopes; request foIIow-up observations

Dynamic scheduler -- automated scheduling software for
telescope observatlons to mclude tlme crltlcal and regular 3
observatlons s P S e
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¢&  Znom GNAO:nightly, wide-field high-resolution

¥ =" NIR imaging and spectroscopy RS

GeMS: wide-field infrared AO
imaging at Gemini-S

GNAO: rapi'd response, wide-field

infrared AO imaging and

;spectroscopy at GN, avallable
nlghtly | o

j;._,..'h|g;‘i_f‘f}fre‘solutlon comparable to

> a'—?
PRI m .
Nacionatde ) e H . .
G E M I N I mc_cmc Desarle e & : ' e 14
o Bs E RVATO RY i MADA . rgentina Korea & Space Science |
‘Exploring the 'Universe, Sharing its Wonders e :



$ 012" New Adaptive Optics TS

e utilize Maunakea, one of the world’s best sites for AO

« support nightly queue operations for AO

* support GIRMOS, Canadian- built TMT—pathflnder Instrument
. bund upon the W|de field AO Iegacy of GeMS

> support hlgh-spatlal resolutlon w:de-fleld NIR AO lmagmg

and spectroscopy for MMA/tlme-doma ﬁ;astronomy, cosmology,
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Rapid-Response Near-Infrared Observations AURANS

Near-IR improves ability to disentangle components

T Y T

8m rapid-response

GRB 160821B, a short " E LSS ™
needed to GRB localized by Swift Optical : Kilonova

characterize in a spiral at 2=0.16. 7y /
: : ' 4 10§

SN1 998bw//‘/
early phases of ,,
MMA events

Flux [u Jy]

spatially resolved

—— Kilonova
Forward Shock

spectroscopy - e R \ 3 o S

Forward Shock
F110W

disentangle i - ; - B oW

F606W tjet K. band

host galaxy from [ . [E——
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kilonova Time (d] Time [d] |
Troja+ 2019

GNAO can minimize contamination from galaxy light in IR
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4x multiplexing advantage
over similar instruments.
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Mirror
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GIRMOS is an AO-fed multi-object integral field spectrograph

Can simultaneously observe four objects
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GIRMOS - 4 deployable IFSs, BGEMINIG o
R~3000, 8000 mOdeS OBSERVATORY m

Comparison of IFSes

OGIRMOS x4 @ AO-fed R=600-2400 spectroscopy, emission line, point source

Bl Seecing-limited

Spitzer
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""" Summary P
Thank you NSF!

New & |mproved facilities will dnve drsoovery engines for
multi- messenger and time- domain astronomy

Coordrnated rapld foIIow up across the globe is needed to
understand these phenomena S - i
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