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Gemini Science Highlights

Feb 6:  Black Hole Jet’s Impact on Galactic Evolution 

Jan 9:  Cosmic Telescope Zooms in on the Beginning of Time 

Dec 17: Outer Solar System Object has Astronomers Seeing Double 

Nov 1:  Tiny Old Star Has Huge Impact 

Oct 16: Nearby Supernova Sheds Light on Ancient Dust  

Sep 19: GeMS “SERVS” Up Sharp Views of Galaxies in Early Universe 

Aug 27: Gemini Confirms the Most Distant Radio Galaxy 

Aug 2:  Astronomers Blown Away by Historic Stellar Blast 

http://www.gemini.edu/node/21143






Gemini/GNIRS IR spectrum confirmed the lookback time of 
12.8 Gyr.  The width of redshifted MgII line implies the mass 

of the black hole powering the quasar is 7×108 M⦿.

Mg II 
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Most distant lensed QSO, with magnification factor 
~ 50×.  Lens is a relatively faint galaxy at z ~ 0.7 
 (may be more hi-z lensed quasars out there!).





SN 2017eaw in NGC 6946, the “Fireworks Galaxy” 





Nine GNIRS spectra of Supernova 2017eaw  
(Jeonghee Rho, Tom Geballe, & Co., ApJ Letters, September 2018)

Observations from Director’s Discretionary Time + Fast Turnaround

“…the highest quality and most extensive 
near-infrared time-sequence of spectra ever 

obtained for a Type II-P SN, the most 
common type of core-collapse supernova.”



Carbon monoxide emission in GNIRS spectra of SN2017eaw 
at 124 and 205 days after explosion.

About 30-100 M⊕ of CO, matching model for 15 M⦿ progenitor, but 
more dust than predicted by models at such early times – probably 

in form of graphitic carbon (rather than amorphous).

More observations still to 
be published!





GAIA-predicted path of occultation of a V = 14.6 star by 
Vanth, moon of the large TNO Orcus 

A. Sickafoose et al. (2019, Icarus)



McDonald Obs, Texas

IRTF, Maunakea, Hawaii

A. Sickafoose et al. (2019, Icarus)



Follow-up Gemini-South Differential Speckle Survey Instrument 
(DSSI) image of the occulted star — it’s a double!

~ 0.02” resolution



Reconstructed paths of occultation of binary star by Vanth

The two observed occultations, combined 
with non-detections at nearby sites, allows 

a tight constraint of 443±10 km 
on Vanth’s diameter, about twice the 

size of previous estimates.



Gemini in 
the Era 

of Multi-
Messenger 
Astronomy

Developing an 
advanced multi-

conjugate adaptive 
optics system for 

high-resolution 
astronomy & a rapid 
response system for 

time domain science.

www.gemini.edu/gemma/bigideas
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Gemini in the Era of Multi-Messenger Astronomy: 
High Image Quality & Rapid Response  

$26M Award from U.S. National Science Foundation

• New Multi-Conjugate Adaptive Optics at Gemini-North (GNAO), 
with route to an adaptive secondary  [synergy with JWST] 
+ New Real-Time Computer for AO system at Gemini-South. 

• Operations software and data pipeline developments for rapid 
follow-up Time Domain Astronomy (TDA)  [synergy with LSST] 

• Public outreach & education programs on the general themes 
of Time-Domain & Multi-Messenger Astronomy 

• All funds must be spent by 30 Sep 2024.



Gemini North Adaptive Optics (GNAO) upgrade
Baseline requirements in proposal: 

• MCAO system with 2-arcmin field of view:  

- physical limitation set by size of the AO Fold mirror 

• 30% Strehl correction in K at median seeing  
- GNAO should at least match the performance of GeMS, and take 

full advantage of Maunakea.  Goal is 50% Strehl. 

• PSF astrometry better than 1 mas across field (single detector) 

• Operable by standard Gemini night crew, without the need for an 
additional laser operator, so will be available every suitable night.



The first component of GNAO!







GeMS/GSAOI
Gemini Multi-Conjugate AO System 
(GeMS) delivers images with FWHM 
< 0.09” over the 1.4’ field of the 
Gemini South AO Imager.

(Bally+ 2015)



Deepest near-IR 
CMD for any bulge 

globular cluster. 

GeMS/GSAOI

(Saracino+ 2016)

NGC 6624



GeMS/GSAOI



GIRMOS Architecture

4x multiplexing advantage 
over similar instruments

Object Selector

Open-loop
AO 2′ GNAO

Focal Plane

IFSIFS

Object Selector
Spectrographs

MOAO System

$15M budget

Deformable 
Mirror

PI: Suresh Sivanandam, U.Toronto

Funding from the 
Canadian Foundation 
for Innovation (CFI) 

Broad range of 
science cases that 
can benefit from 
these capabilities



Time-Domain Astronomy in GEMMA

• Collaboration on the new Astronomical Event Observatory Network (“AEON”) 
involving Gemini, Las Cumbres, SOAR, and possibly other facilities (Blanco, 
Magellan, CFHT?) fed by ANTARES event broker, initially for ZTF, LIGO, etc. 

• The effort at Gemini is closely linked to the Observatory Control System 
(OCS) upgrade, a project being undertaken to modernize Gemini’s proposal, 
scheduling, and operations software. 

• We are developing a plan for how the Transient Follow-up Network will 
work in practice, the full partnership will have access to the system; 
we have a new TDA Advisory Group to help us in this process.

Strategic Vision: “Beyond 2021, Gemini should exploit its geographical 
location & agile operational model in order to be the premier facility for 

the follow-up investigation of targets identified by the LSST.”



TDA Advisory Group - February 12, 2019
Time domain infrastructure workshop

The planned AEON network is a follow-up system 
that dynamically turns alerts into requested data

We’re also working on robust data pipelines

https://www.noao.edu/meetings/lsst-tds/


TDA Advisory Group - February 12, 2019

Gemini Observatory Control System Upgrade & AEON Timelines
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Gemini North:  
the premier facility for AO Science 

• Instrumentation: GNAO, GMOS-N, GIRMOS, 
GPI-2, ASM, visitor instruments 

•Maximize synergies with JWST 

•Capitalize on complementarity with the family 
of Maunakea Observatories 

•Also benefits from Operations & Scheduling 
improvements for greater efficiency in 
rapid follow-up in Time Domain and 
the development automated data 
reduction pipelines

Gemini South:  
the premier facility for rapid response 

• Instrumentation:  GHOST, SCORPIO, GMOS-S, 
IGRINS-2, GeMS/GSAOI 

•Operations:  flexible queue scheduling, 
minimal overhead, rapid switch 
between instruments. 

• Scheduling:  pre-defined filtering of transients 
via event broker and optimized 
scheduling via a Target Observation 
Manager 

• Delivery:  develop robust, automated data 
reduction pipelines 

• Also provides upgraded wide-field AO 
capabilities for Galactic center 
science, and other applications

GEMINI’S  FUTURE


