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SCIENCE HIGHLIGHTS
Feb 19:  Shining Light on Dim Galactic Neighbors (GMOS) 

Jan 12:   Game Over for Supernovae Hide & Seek (GeMS/GSAOI) 

Dec 18:  The Birth of Massive Stars Around an Unlikely Galaxy (GMOS) 

Dec 6:    Supermassive Black Hole is Ahead of its Time (GNIRS) 

Nov 29:  Gemini Observations Show Distant Black Hole Pair (GMOS) 

Nov 20: First Known Interstellar Visitor is an “Oddball” (GMOS/NIRI) 

Nov 3:  Gemini Confirms Spiral Nature of Extremely Distant Lensed Galaxy (NIFS) 

Oct 16:  Astronomers Feast on First Light From Gravitational Wave Event (F2/GMOS) 

Sept 22:  The Galactic Center’s Mysterious Quintuplet Stars Unmasked (GNIRS/NIFS) 

Sept 10:  Rocky Planet Engulfment Explains Stellar Odd Couple (GRACES) 

Aug 16:   The Little Star that Survived a Supernova (GRACES) 

Aug 2:    Gemini Confirms a New Class of Variable Stars (GMOS) 

July 20:   Gemini Confirms Super-distance, Superluminous Supernova (GMOS)  

Jun 30:   Gemini Images Point Juno Spacecraft Towards Discovery (NIRI) 

Jun 27:   Korean Astronomers Dissect a Fragmented Asteroid (GMOS) 

Jun  6:    A Partly-cloudy Exoplanet (GPI)

http://www.gemini.edu/sciops/releases



• GW170817: the first Gravitational Wave signal detection from a neutron-neutron 
star merger, and the first with an identified electromagnetic counterpart 

• Gemini observed the kilonova explosion using GMOS and FLAMINGOS-2 during 
a 30-day follow-up campaign by 2 Rapid ToO & 4 DDT Programs 

• Gemini F2 data “collectively the longest-running, and finest, infrared imaging 
and spectroscopy of this object available.” (Edo Berger, press release) 

• Gemini data enabled the triggering of HST and Chandra observation as part of 
a coordinated program (PI Eleonora Troja)

Gemini Follow Up of Light from Gravitational Wave Event 
http://www.gemini.edu/node/12719



Chornock et al. 2017

Gemini F-2 Observations of GW170817
Near-IR spectrum evolved rapidly 
from blue to red, as predicted by 
standard kilonova model.  
By +4.5 days after explosion, broad 
features indicative of heavy element 
production were evident.

Gemini/FLAMINGOS-2 data



• Gemini follow-up of the first ever 
detection of an interstellar asteroid 
crossing through our Solar System. 

• Three DD programs approved and 
scheduled within hours. 

• Observations executed Oct 26-29 
at both Gemini North and South.

The First Interstellar Object: ’OUMUAMUA
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Drahus et al. 2018, Nature Astronomy

GMOS r-band data

“Tumbling motion” apparent



Above:  Image of the disrupted asteroid     
P/2010 A2 made by combining all the GMOS 
g-band exposures.  Largest fragment “LF” 
contains about 80% of the total mass. 

Below:  Rotational period of LF measured 
to high precision over 2 consecutive nights 
at closest approach in January 2017. 

• Jan 2017, active asteroid P/2010 A2 made 
closest approach (1.06 au) since discovery. 

• Team from SNU used GMOS at Gemini 
North and succeeded in measuring a   
well-defined periodic light curve for  
largest fragment of P/2010 A2, obtaining 
Prot = 11.36 ± 0.02 hr.  

• Period much less than the critical spin 
period that would cause the object to 
fragment of itself; thus, likely shattered by 
collision with another main-belt asteroid. 

• Light curve also shows largest fragment is 
highly elongated, with semi-major and 
semi-minor axes: a ≈ 86 m, b ≈ 44 m.  

Yoonyoung Kim, Ishiguro, & Lee 2017 ApJL

Measuring Rotation of an Asteroid Fragment
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Gemini GPI images in the K1, K2 bands, 
with Keck images in LP and MS bands;  
the emission of host star was blocked.  
Exoplanet 51 Eri b is indicated by an arrow. 

• 51 Eridani b first exoplanet discovered by GPI;  

• GPI spectroscopic data combined with mid-IR 
photometry from Keck; 

• 51 Eridani b has a mass between 2 and 10 
Jupiter masses; color is redder than similar 
expoplanets, detailed spectral modeling 
requires patchy clouds; 

• Only directly imaged planet consistent with 
having formed via cold-start scenario: 
collapse of icy disk materials followed by the 
accretion of a thick gas atmosphere – much 
like the process thought to have formed the 
gas giants in the Solar System; 

   Rajan et al. 2017, AJ 

“A Partly Cloudy Exoplanet”
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(Rajan et al. 2017)



Observed H-alpha intensity, velocity, 
and dispersion maps show the 
“tranquil velocity field” of the lensed 
spiral A1689-B11 @ z = 2.54.  
Although this galaxy is forming stars 
at 20x the rate of the Milky Way, its 
rotation pattern, traced by H-alpha, is 
quite similar (T. Yuan et al. 2018, ApJ)

Gemini/NIFS Kinematic Confirmation of Distant Spiral 
Galaxy Lensed by Abell 1689 

A1689-B11



Earlier Gemini Science Highlight:  
z ≈ 6 QSO found as i-dropout and 
confirmed with GMOS spectrum 
(Yongjung Kim et al. 2015, ApJL),

GNIRS Probes Supermassive Black Hole at z = 7.54



Combined Magellan/FIRE and Gemini/GNIRS near-infrared spectrum of the 
quasar J1342+0928. The inset shows the MgII line, which played a crucial role 
in determining the mass of the black hole and was obtained using GNIRS. 

μmλ =

(Bañados et al. 2017, Nature)  

• J1342+0928, discovered in observations from the Dark Energy Camera on 
the Blanco 4-m. Powered by supermassive black hole with MBH > 8 x 108 M�, 
based on MgII lines (redshifted from ~ 2800Å) measured with GNIRS.  

• At z = 7.54, Universe was ~5% of its current age, or 690 million years old, 
indicating an enormous rate of mass accretion and SMBH growth during 
the epoch of reionization.

GNIRS Probes Supermassive Black Hole at z = 7.54



Right: GMOS spectra (black) of the 
z=1.86 superluminous supernova (SLSN) 
DES15E2mlf taken −8, −4, +6 days with 
respect to maximum, compared to 
spectra of 2 other SLSNe (in red & blue) 
prior to maxima (Pan, Foley, et al. 2017).

Left: Sample GMOS multi-object 
spectra, with nod+shuffle sky 
subtraction, from GOGREENS LLP. 
SDSS z magnitudes are indicated. 
This survey is acquiring 500 new 
redshifts for group members at 
z = 1.0 – 1.5  (Balogh et al. 2017). 

More Hi-z Highlights!

most distant  
confirmed SLSN



Gemini OT with 2015A 
GeMS/GSAOI Pointing

Some Example Science with GeMS… 
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Introduction 

This document presents a Strategic Vision for the Gemini Observatory, focusing on its role 

beyond 2021. At this time the infrared-optimized James Webb Space Telescope (JWST) will have 

been gathering data for over two years, the Large Synoptic Survey Telescope (LSST) will be near 

the end of its science commissioning phase and will soon be embarking on its ten-year all-sky 

survey. Construction of the Giant Magellan Telescope GMT), the Thirty Meter Telescope (TMT), 

and the European Extremely Large Telescope (E-ELT) will be well underway, hearkening in a 

transition from the present ‘8m era’ into one where the dominant ground-based telescopes will 

be 30m-class facilities. In this document we identify the purpose, direction, and fundamental 

principles that will guide the Gemini Observatory in this new landscape. 

In developing a Strategic Vision for Gemini, the Board of Directors examined Gemini from a 

high level. Full consideration was given to scenarios that violated the ‘Two Telescopes, One 

Observatory’ structure that lies at the heart of the present Observatory. Models were also 

considered in which Gemini South and Gemini North evolved independently in their respective 

systems, following different science missions, potentially diverging and even merging with 

other observatories. Another basic principle that was re-examined was the requirement for 

international partners to maintain identical shares in both telescopes. In short, the Strategic 

Vision outlined here is the product of examining the future of the Gemini Observatory 

exhaustively, leaving all possibilities ‘on the table’. 

 

“The bravest are surely those who have the clearest vision of what is before them,  
glory and danger alike, and yet notwithstanding, go out to meet it.” – Thucydides 
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So, what’s the plan?



LCSC Working Group, 2017 August, Tucson 26

Gemini Strategic Plan: under construction



• Whatever future changes occur for Gemini, the Observatory 
should preserve (and enhance) PI science on both telescopes. 

• Allow some “independent evolution” of the two telescopes while 
building on two particular strengths of Gemini:  

1. Flexible queue scheduling for fast follow-up of transients. 

2. Facility use of AO for high spatial resolution science. 

• However, for the sake of efficiency and maximizing opportunity 
for source follow-up (e.g., the equatorial interstellar visitor), 
telescope operations should remain as consistent as possible.  

• Continue to expand Gemini’s capabilities by hosting innovative 
and useful instruments through Visiting Instrument Program. 

Basic ingredients of the Plan



With San Francisco’s historic Fisherman’s Wharf as a backdrop, this 
meeting invites the Gemini community to review recent science 
highlights, identify needs in the context of Gemini’s evolving 

capabilities, and develop strategies for the future. Mark your calendar 
now for: user and staff presentations featuring science highlights, 
instrumentation, observing modes; informal discussions and 
breakout sessions; a conference dinner; and more.

Fisherman’s Wharf, San Francisco  – July 22 - 26, 2018

Invited Speakers

Michael Balogh  University of Waterloo
Mark Brodwin  University of Missouri
Sukanya Chakrabarti  RIT
Christine Chen  STScI
Ryan Chornok  Ohio University
Jacqueline Faherty  Carnegie Institution for Science
Ryan Foley  University of Illinois
Ken Hinkle  NOAO
Yoonyoung Kim  Seoul National University
Yongjung Kim  Seoul National University
Tom Matheson  NOAO


