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 Speaker Abstracts  
 

 

First name: Christian 

Last name: Marois 

Institution: National Research Council of Canada Contribution Preference:  

Title: Gemini, a Front-Runner in Direct Exoplanet Imaging  

Abstract Text: Gemini has long been at the forefront of the direct imaging field. One of the first few 

images acquired in 2001 during the Gemini North Altair adaptive optics system commissioning was for 

exoplanet imaging. Over the year, Altair was used to perform two large campaigns, the GDPS and IDPS. 

Gemini also supported innovation in the field, by installing the dedicated NICI instrument at Gemini 

South as well as developed, through the Aspen process, the 2nd generation fully optimized facility-class 

exoplanet imager, the Gemini Planet Imager or GPI. A first of a kind extensive 900h GPI campaign is 

scheduled to start next year. This dedication and support lead in 2008 to the first ever images of 

exoplanets, the results of hundred of hours of telescope time and ten of thousand of images acquired on 

young nearby stars. Both the NICI and IDPS campaigns are currently being completed and their 

combined results will further extend our knowledge on the frequency and formation process of giant 

planets in wide orbits. These latest surveys will pave the way to a new era with GPI. I will summarize the 

various finding that were made at Gemini since this field started in 2001 as well as update our various 

ongoing studies on HR 8799. 

 

 

First name: Carl 

Last name: Melis 

Institution: University of California, San Diego  

Title: Gemini Observations of Terrestrial Planet Formation  

Abstract Text: We are conducting a survey to identify stars that are orbited by copious amounts of warm 

dust at terrestrial planet-like separations. We argue that these dusty systems are the result of recent 

giant impacts between rocky planetary embryos or planets orbiting in the stars' terrestrial planet-zone 

and hence are a tell-tale sign of the final stages of terrestrial planet formation. Gemini Observatory has 

proven indispensable in our study of these systems thanks to its mid-infrared capabilities. Some systems 

identified in our search challenge our understanding of the rocky planet formation process, including a 

star that could potentially host a carbon-dominated rocky planet, a star whose intense terrestrial planet-

zone disk emission disappeared on a few year timescale, and a star that hosts sufficient terrestrial planet 

zone dust to intercept 17% of the incoming stellar light. Synthesis of all stars with evidence for terrestrial 

planet-zone dust allows us to identify the age range during which terrestrial planets undergo final mass 

accretion through giant impacts. For stars of roughly Solar mass, we find this age range to be between 

30 and 100 Myr while for stars a few times the mass of the Sun we find this age range to be between 10 

and 20 Myr. For both groups we find that terrestrial planets are likely common (roughly one terrestrial 

planet for every star). 
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First name: Raphael 

Last name: Galicher 

Institution: HIA-NRC, University of Montreal  

Title: International Deep Planet Survey: 300 stars to determine the wide-separated planets frequency  

Abstract Text: Over the past several years, our team has observed more than 300 nearby young stars 

with adaptive optics systems at Gemini (NIRI/NICI), Keck (Nirc2) and VLT (Naco). One unique aspect of 

our survey was the inclusion of a large sample of more massive young AF stars that have generally been 

neglected in first generation surveys, as the contrast and target distances are less favorable to image 

planets and brown dwarfs. Our most significant discovery of this campaign is the HR 8799 multi-planet 

system. This finding allows, for the first time, an estimate of the Jovians planet population > 5 AU 

(instead of deriving upper limits). During my talk, I will present the IDPS sample and the combined 

IDPS/GDPS/DISYNAS sample. I will explain the main steps of the dedicated data processing. I will then 

show images of the planets and the planet-candidates we detected in the IDPS data. I will eventually 

present preliminary results on the Jupiter-like planet frequency between 5 and 200AU. 

 

First name: Michael 

Last name: Liu 

Institution: University of Hawaii 

Title: The Gemini NICI Planet-Finding Campaign  

Abstract Text: We are completing a 250-star observing campaign to directly image and characterize 

young (<~1 Gyr) extrasolar planets using the Near-Infrared Coronagraphic Imager (NICI) on the Gemini-

South 8.1-meter telescope. NICI is the first instrument designed from the outset for high-contrast 

imaging on a large telescope, comprising a high-performance adaptive optics (AO) system with a 

simultaneous dual-channel coronagraphic imager. In combination with state-of-the-art AO observing 

and data analysis, the NICI Campaign achieves about 2 magnitudes better contrast compared to any 

previous ground-based or space-based planet-finding efforts. We describe the Campaign's design, on-

sky performance, and results, including spectroscopic and astrometric characterization of individual 

interesting systems and robust statistical results on companion frequency and orbital separations. 

Overall, the NICI Planet-Finding Campaign represents the largest and most sensitive imaging survey to 

date for brown dwarfs and Jovian-mass planets around other stars.   

 

First name: Tracy 

Last name: Beck 

Institution: Space Telescope Science Institute  

Title: Spatially Resolved IR Molecular Hydrogen Emission from the Disks of Young Stars? 

Abstract Text: Disks of gas and dust surrounding ~million year old Sun-like stars (T Tauri stars) are mass 

reservoirs and likely formation sites for planetary systems similar to our own.  Gaining a better 

understanding of material in circumstellar disks can anchor theoretical planet formation models, and 

help reveal the temperature and density characteristics in the natal gas environment.  Molecular 

hydrogen is a primary constituent of cool gas in the circumstellar environments of young stars, 

comprising up to 80% of the disk by mass.  We have used Gemini with the NIFS IFU to search for spatially 

resolved 2.12 micron ro-vibrational H2 emission that arises from the inner <30-50 AU planet-forming 

regions of circumstellar disks around T Tauri stars.  Our survey has been wildly successful, we have 

spatially resolved near-IR H2 emission in the majority of the young stars that we have targeted.  We 

have identified several young stars with "disk-like" H2, though disentangling molecular hydrogen from 

the disk vs. outflow components in young star environments can be challenging.  Collectively, this survey 

has spatially resolved the H2 emission, places constraints on the H2 gas excitation mechanism, and 
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provides an important observational test of the persistence of H2 gas in the inner planet-forming 

environments of young Sun-like stars. 

 

First name: Colette 

Last name: Salyk 

Institution: NOAO 

Title: Gemini-Michelle Observations of Water Vapor in Planet-forming Regions  

Abstract Text: We report on the result of observations of water vapor in protoplanetary disks with 

Michelle. Spitzer-IRS spectroscopy has shown that protoplanetary disks around low-mass young stars 

are generally blanketed in the mid-IR with strong molecular emission lines. However, at the low spectral 

resolution of the IRS, the emission lines are unresolved and blended, making their interpretation 

difficult, even in the context of sophisticated radiative transfer disk modeling.  With Michelle, on the 

other hand, water vapor emission lines are separated and their lineshapes resolved, allowing a detailed 

analysis of their origin, including determination of temperature, density, radial location and potentially 

the ortho/para ratio.  Water vapor emission lines have been detected in about half of our observed 

targets, preferentially in a subset of disks known for high optical and near-IR veiling and generally high 

molecular line/continuum ratios.  We will discuss what the detections and non-detections imply about 

the water vapor in terrestrial planet forming regions, and present a detailed comparison of Spitzer and 

Michelle spectra for disks in which water vapor was detected with both instruments. 

 

First name: James 

Last name: De Buizer 

Institution: SOFIA-USRA 

Title: Gemini High-Resolution IR Imaging Confronts the Circumstellar Disk Hypothesis of Methanol 

Maser Rings  

Abstract Text: Though it is generally believed that the formation of massive stars is simply a scaled-up 

version of disk accretion as seen in low-mass stars, concrete and convincing evidence for the existence 

of these disks around high mass stars remains elusive. One unique property of massive stars in their 

formative years is the presence of methanol maser emission. The recent discovery of methanol maser 

emission coming from ring-like distributions projected on the sky has lead to the exciting and plausible 

hypothesis that they may be tracing emission from circumstellar disks around forming high mass stars. 

These ring-like distributions are on average 0.3" in diameter which, at the typical distances to the 

sources, implies reasonable circumstellar disk radii of about 400AU.  In this talk I will discuss the 

distribution of circumstellar material around such young and massive accreting (proto)stars, and what 

infrared emission geometries would be expected for different disk/outflow orientations. I will then 

compare the expected infrared geometries (as inferred from the properties of the maser rings) to actual 

high spatial resolution near-infrared AO images obtained with NIRI/Altair and super-resolved mid-

infrared images obtained with T-ReCS. With additional help from SED modeling, I will show that the 

results from the Gemini observations contradict the hypothesis that methanol maser rings trace 

circumstellar disks around massive young stellar sources.  

 

First name: Bruce 

Last name: Macintosh 

Institution: LLNL 

Title: The Gemini Planet Imager and the GPI Exoplanet Survey  

Abstract Text: The Gemini Planet Imager (GPI) is the next instrument to be delivered to Gemini. 

Designed from the beginning for ultra-high-contrast science, it combines an advanced coronagraph, very 

high order AO, precision wavefront sensing, and a near-IR integral field spectrograph. Although 
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optimized for exoplanet imaging, GPI has a variety of science capabilities. I will discuss the status of GPI 

and its expected performance.  

The largest scientific program for GPI will be the Gemini Planet Imager Exoplanet Survey (GPIES). A large 

scientific team with membership from Gemini nations has been awarded 890 hours of telescope time 

for this program. With this we will carry out a systematic survey of 600 young, nearby stars. This will be 

capable of detecting planets from 3-100 AU and masses as low as the mass of Jupiter. The survey is 

designed for maximum statistical weight. The resulting public catalog will allow follow-up by the 

community, meaningful statistical comparison to the mature close-in planets detected by doppler 

surveys, and identification of trends in planet fraction with stellar properties such as age, mass, and 

metallicity.   

 

First name: Kenneth 

Last name: Hinkle 

Institution: NOAO 

Title: AO Images of Final Flash Stars 

Abstract Text: Stellar evolution models predict a post-AGB final episode of helium shell burning as a brief 

yet common evolutionary process for low mass stars.  This `final flash' occurs after a low mass star has 

ejected a planetary nebula and has started on the white dwarf track.  Seven stars have been classified as 

final flash objects.  Two of these have actually been observed to eject a shell of gas first as a pseudo-

photosphere and then as a thick, expanding dust envelope. 

We have used three different AO systems at Gemini to obtained high spatial resolution K band images of 

the ejecta around six final flash stars.  The images show mass continually ejected from a hot star into a 

dusty disk.  These data strongly disagree with standard predictions of the final flash leaving open both 

the nature of the identified final flash objects and the existence of the predicted final flash stars.  We 

present the K band images and compare these with HST images and survey data from the mid-IR. 

 

First name: Robert 

Last name: Stencel 

Institution: University of Denver 

Title: Exploration of Elevated 13C Abundance in the Disk of Epsilon  

Robert Stencel(1) and Thomas Geballe(2) 

(1) University of Denver 

(2) Gemini Observatory 

The recent eclipse of the long period binary epsilon Aurigae (F0Iap + ?) provided an opportunity to check 

the report of transient near-IR bands of CO during second half of the recent eclipse, and that the 

isotopic 12C/13C ratio is an AGB-like (10+/-3) rather than solar/YSO-like (89).  These transient features 

are associated with the 8-10 AU diameter disk that causes the eclipses.  The refurbished Gemini North IR 

Spectrograph (GNIRS) became available under a Science Verification opportunity during eclipse in early 

2011, and we obtained three high resolution observations confirming the presence CO.  In addition to 

the 12CO(2-0) bandhead at 2.29 microns, a significant feature was detected at 2.34 microns - the 

position of the 13CO bandhead.  However, this latter feature showed a symmetric profile suggestive of 

the dominance by a strong hydrogen Pfund line at the same wavelength.  Fortunately, as the disk moved 

out of the line of sight and the CO lines disappear, we should detect only F star features (if any) 

afterwards.  We re-observed the system in April 2012, thanks to an allocation of Director's Discretionary 

Time.  These new data allow us to evaluate whether the 13CO in the disk phase spectrum is at a level 

consistent with nuclear enhancement and dredge-up.  If confirmed, it strengthens the case for the 

system being in a relatively rapid phase of evolution, with the visible star evolving blueward from a red-

loop core transformation of a previously 8-15 solar mass main sequence object.   
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First name: David 

Last name: Bohlender 

Institution: Canadian Astronomy Data Centre, NRC  

Title: New hot helium-3 stars detected with Phoenix on Gemini South  

Abstract Text: High-resolution (R ~ 120,000) CFHT optical spectra of several sharp-lined peculiar B (Bp) 

stars known to have a large abundance of helium-3 in their atmospheres provide evidence for different 

vertical abundance stratifications of the two helium isotopes in stars with effective temperatures 

between 15,000 and 18,000 K.  The large helium-3 enhancement always occurs higher in the 

atmosphere than helium-4, and for the hottest objects the presence of the lighter isotope is only 

obvious from the He I 6678 or 7281 lines which form high in their atmospheres.  If helium-3 stars exist 

with temperatures higher than 18,000 K then it is possible that this peculiarity will only be obvious in 

high-resolution infrared spectra.  To test this idea, we obtained Phoenix He I 10830A observations of a 

number of somewhat hotter, sharp-lined Bp stars in order to search for new members of the small 

group of approximately a dozen known helium-3 stars.  In this paper we will present our observations 

and the discovery of four new hot members of the helium-3 class of Bp stars. 

 

First name: Sandy 

Last name: Leggett 

Institution: Gemini Observatory  

Title:  Reaching Nano-Solar Luminosities - Brown Dwarfs with Effective Temperatures from 200K to 

2000K, and Gemini's Role in Their Investigation. 

Abstract Text: I will review the discoveries made at the bottom of the stellar main sequence - from the 

era of photographic plates, to ground-based sky surveys carried out with, first, 2-m-class, and then, 4-m-

class telescopes, to the very recent results from the WISE mid-infrared space mission.  At the end of the 

T and the start of the Y spectral class, new models which include previously neglected sulfide clouds 

reproduce the observations well. The models  

enable estimates of temperature and mass for this newly discovered, extremely faint, solar 

neighborhood population. 

 

First name: Itsuki 

Last name: Sakon 

Institution: University of Tokyo 

Title: Multi-epoch Mid-infrared Observation of Dust Forming Nova V1280Sco  

Abstract Text: We present the results of our multi-epoch infrared observations of dust forming nova 

V1280Sco with Cooled Mid-Infrared Camera and Spectrometer (COMICS) on the Subaru telescope, 

Thermal-Region Camera Spectrograph (T-ReCS) on the Gemini-South telescope and the Infrared Camera 

(IRC) onboard the AKARI satellite, etc. The temperature and mass evolutions of dust formed in the nova 

wind are examined based on the spectral decomposition of the infrared spectral energy distribution 

(SED) obtained at each epoch. The SEDs obtained with T-ReCS at t=1272 and 1616 after the discovery 

indicate the presence of silicate emission, which cannot be recognized in the SED obtained with 

Subaru/COMICS at t=150, over the continuum emission carried by amorphous carbon. The origins of 

these dust species are discussed taking account of mass ejection history of the nova/white dwarf.  The 

AKARI near-infrared spectrum obtained at t=940 days and T-ReCS N-band spectrum obtained at t=1272 

days have shown the presense of unidentified infrared (UIR) emission features which may well be 

carried by hydrogenated amorphous carbons rather than PAHs as reported by previous studies of other 

dust forming novae. However, the T-ReCS N-band spectrum obtained at t=1616 days have shown the 

decrement of these features suggesting the harsh circumstellar environment of novae for the carriers to 

survive.  
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First name: Tom 

Last name: Geballe 

Institution: Gemini North 

Title: New Infrared Diffuse Interstellar Bands in the Galactic Center  

Abstract Text: My colleagues and I have accidentally discovered thirteen new infrared diffuse interstellar 

bands (DIBs) in the H-band spectra of hot stars in the Galactic center. Their identification as DIBs is 

supported by their belatedly discovered presence, in older spectra, toward diffuse material associated 

with the Cygnus OB2 association. 

The H-band DIBs, which add to the over 500 DIBs previously known, are the longest wavelength ones 

reported to date and the first found on Galactic center sightlines.  

 

First name: Chad 

Last name: Trujillo 

Institution: Gemini Observatroy 

Title: Ices on Minor Planets and Dwarf Planets as Seen Through Gemini  

Abstract Text: Ices on small solar system bodies are a sign of primitive and possibly primordial material 

remaining after the age of solar system formation.  The distribution of ices throughout the solar system 

reveals surprising clues about collisional events in the young solar system as well as the locations where 

ancient ices may remain hidden today.  The most common solar system ices such as water ice and 

methane ice are relatively featureless in the visible, but have deep absorptions in the near-infrared, a 

wavelength regime where Gemini excels in terms of sensitivity.  Recent Gemini observations of a variety 

of small solar system bodies will be discussed with a particular focus on the primitive Kuiper Belt Objects 

(KBOs) and the Main Belt Comets (MBCs).  Both the KBOs and the MBCs may have retained ices from the 

planet forming epoch of our solar system, despite their very different thermal histories, dynamical 

histories and heliocentric distances. 

 

First name: Nobuo 

Last name: Arimoto 

Institution: Subaru Telescope  

Title: Subaru's Strategy for Instruments beyond HSC and PFS 

Abstract Text:  abstract: The plan of Next Generation Adaptive Optics will be introduced as one of the 

Subaru future instruments. Major instruments of Subaru will be HSC and PFS, and GLAO could be a good 

candidate for the third one. Subaru AO overview will be presented and a strategic plan for GLAO will be 

introduced. Scientific cases with Subaru GLAO will also be briefly presented. 

 

First name: Masahiro 

Last name: Takada 

Institution: Kavli Institute 

Title: Subaru Hyper Suprime-Cam and Prime Focus Spectrograph projects  

Abstract Text: I will introduce the next-generation prime-focus instrument projects for the Subaru 

Telescope, the Hyper Suprime-Cam (HSC) and the Prime Focus Spectrograph (PFS). I report the current 

status of the projects, the collaboration structure and briefly describe the science cases we can carry out 

with the new instruments.  

 

First name: Eder 

Last name: Martioli 

Institution: CFHT 

Title: GRACES - The Gemini Remote Access to CFHT ESPaDOnS Spectrograph 
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Abstract Text: The Gemini Remote Access to CFHT ESPaDOnS Spectrograph (GRACES) is an innovative 

and collaborative experimental instrument project between Gemini Observatory, CFHT, and HIA. 

GRACES will bring high-resolution optical spectroscopy to Gemini-North. ESPaDOnS is an existing bench 

mounted high&#8208;resolution optical spectrograph at CFHT, while the Gemini&#8208;North 

telescope, located next door, is in need of this capability. By feeding ESPaDOnS with an optical fiber 

from Gemini-North, both communities can achieve much higher resource efficiencies. To properly 

convert the 8 m f/16 Gemini beam to the 3.6 m f/8 beam expected by ESPaDOnS, a 165 um fiber and a 

new image slicer has been designed by HIA. At Gemini, two fibers (sky/star) will be inserted into GMOS-

N using a special filter cassette; it will be connected to CFHT by a 280 m multi&#8208;pair armored fiber 

cable. 

The new image slicer will reside on a new mechanism in front of ESPaDOnS, which allows either the 

CFHT or Gemini fiber to be used. 

Detailed simulations show excellent sensitivity at a resolution of R~45,000. Recent preliminary results on 

the fibers have shown that the expected performance of GRACES is likely feasible thus far. 

GRACES is planned to be commissioned on semester 2013A. 

 

First name: Timothy 

Last name: Beers 

Institution: NOAO 

Title: A New Survey for Carbon-Enhanced Metal-Poor Stars  

Abstract Text: Carbon-Enhanced Metal-Poor (CEMP) stars are important probes of Galactic chemical 

evolution, as they require specific astrophysical sites for their formation (mass transfer from AGB 

companions, or production by early supernovae and/or by winds from rapidly rotating massive stars). 

Moreover, recent investigations have indicated that the frequency of CEMP stars, which was known 

previously to increase with decreasing [Fe/H], appears to be tied to their parent population -- the 

frequency of CEMP stars associated with the outer halo is roughly twice that found for CEMP stars 

associated with the inner halo, with implications for the progenitors of these stellar populations in the 

halo. 

We have developed a new method to search for CEMP stars from the Hamburg/ESO objective prism 

survey, based on the identification of objects with apparently strong molecular CH G-bands for their 

colors. Follow-up medium-resolution spectroscopy of selected candidates with the Gemini telescopes, 

as well as with SOAR and the ESO NTT, has now been obtained for over 500 targets. Based on the stellar 

parameters and C abundances derived from these spectra, large numbers of newly identified bona-fide 

CEMP stars have been obtained, including 100 metal-poor stars with -2.0 < [Fe/H] < -1.0, 150 stars with 

[Fe/H] < -2.0, 50 with [Fe/H] < -3.0, and 25 with [Fe/H] < -3.5. The most interesting subset of these stars 

are presently being observed with the AAT, Magellan, and the VLT, in order to obtain the high-resolution 

spectra required to classify the CEMP stars into the various known subclasses of these objects, which 

include CEMP-s and CEMP-no stars. The latter category includes objects with abundance signatures that 

are likely associated with the very first generations of stars to have formed in the Milky Way. 

Comments/Information: Will also briefly report on high-res follow-ups of metal-poor stars with various 

telescopes, as a means of demonstrating some of the science to come from GHOS on Gemini. 

 

First name: Alan 

Last name: Alves-Brito 

Institution: RSAA/ANU 

Title: CNO and F abundances in the globular cluster M22  

Abstract Text: M22 is among the most massive Galactic globular clusters and its color-magnitude 

diagram and chemical abundances reveal the existence of sub-populations. To further constrain the 
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chemical diversity of M22, we measure relative abundance ratios of key elements (carbon, nitrogen, 

oxygen, and fluorine) using high-resolution (R = 50,000) and high S/N infrared spectra acquired for nine 

red giant stars with Phoenix at the Gemini-South telescope. We derive [Fe/H] = -1.87 to -1.44, 

confirming at infrared wavelengths that M22 does present a [Fe/H] spread. Our results show a spread in 

A(C+N+O) of ~ 0.7 dex. For the first time we recover F abundances in M22 revealing that it exhibits a 0.6 

dex variation. We find tentative evidence for a flatter A(F)-A(O) relation compared to higher metallicity 

globular clusters.  Our study confirms and expands upon the chemical diversity seen in this complex 

stellar system, which require contributions from both massive and low mass stars. 

 

First name: Chung-Pei 

Last name: Ma 

Institution: UC Berkeley 

Title: Supermassive black holes in giant elliptical galaxies  

Abstract Text: I will describe an ongoing survey of black holes at the centers of nearby massive galaxies 

using integral field spectrographs and adaptive optics on the Gemini and Keck telescopes. 

I will summarize the recent discovery of two record-breaking black holes, each with ten billion solar 

masses, and discuss the implications of their existence for the growth of the most massive galaxies.  

These objects are possibly the dormant remnants of powerful quasars that existed in the young 

universe.  

 

First name: Ricardo 

Last name: Schiavon 

Institution: Gemini Observatory 

Title: Studying resolved stars in M31 globular clusters with NIRI and GNIRS 

Abstract Text: The chemical composition and kinematics of globular clusters hold important clues about 

the history of star formation and mass assembly in galaxies.  Analyzing integrated spectroscopy of old 

globular clusters from the Andromeda Galaxy (M31), we found that their chemical compositions are 

similar to those of their Milky Way counterparts.  We also found evidence for the presence of self 

enrichment in M31 globular clusters.  Motivated by these results, we decided to obtain photometric and 

spectroscopic data on resolved stars in a few clusters with NIRI and GNIRS, in order to determine their 

abundances of key elements such as C, N, and O, and to establish the presence of multiple stellar 

populations in these clusters.  In this talk I will present the first preliminary results of this on-going study. 

 

First name: Peter 

Last name: Pessev 

Institution: Gemini Observatory 

Title: Star Clusters Studies at Gemini South 

Abstract Text: I'll outline and present results from observing programs aiming to study star clusters 

stellar populations. These programs were executed at Gemini South and targeted clusters in both our 

Galaxy and the Magellanic Clouds. I'll also provide a brief overview of the field in the light of present and 

upcoming instrumentation at Gemini and discuss  the future evolution of the current projects. 

 

First name: Mukremin 

Last name: Kilic 

Institution: University of Oklahoma 

Title: Gravitational Waves from the 12 minute Orbital Period Binary White Dwarf J0651  

Abstract Text: We have recently discovered a powerful laboratory for gravitational wave physics, a 12.75 

min eclipsing detached binary white dwarf. This system's gravitational wave strain is 10,000 times larger 
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than the Hulse Taylor pulsar and it will come into contact in less than 1 Myr due to loss of energy and 

angular momentum via gravitational wave radiation. There is no evidence for mass transfer, thus J0651 

is arguably the cleanest known strong gravitational wave source. General relativity predicts that the 

system's time-of-eclipse will shift by 5 sec one year after our discovery in April 2011. Here we present 

Gemini/GMOS observations of this system and our first measurement of the rate of period change from 

mid-eclipse timing observations. 

 

First Name: Antonio 

Last Name: Cucchiara 

UCSC/UCO Lick Observatory 

Title: Gemini Telescopes: Following GRBs and Their Intriguing Lines of Sights 

Abstrac t Text: After many years of technological improvements, several small to large telescopes have 

been provided of semi-autonomous instrumentation which allows observations of several different 

classes of transients phenomena. Gamma-ray Burst science, 

requiring minute timescale fast-response, represents the benchmark and one of the most-challenging of 

these fields:  the heterogeneity of the required observations as well as their depth are critical aspects 

for addressing the many different,  still open, questions about the nature of these phenomena. In this 

talk I will present the results obtained by different groups using the Gemini North&South telescope from 

the spectroscopic point of view. 

Focusing on Swift-discoverd GRBs I will present for the first time metallicity, dust content and properties 

of these GRBs environment using afterglow absorption spectra.  

Finally, assemblying the largest compilation to date of GRB afterglow spectra I will present an update on 

the yet unresolved mystery of the incidence of strong MgII systems  

along GRBs lines of sights. 

 

First name: Chris 

Last name: Lidman 

Institution: Australian Astronomical Observatory  

Title: Type Ia supernovae in the near-IR: The best standard candle  

Abstract Text: It has long been known that Type Ia supernova are very good standard candles in the 

near-IR.  Compared to the B-band, the dispersion in the uncorrected peak H band luminosity is about a 

factor of six lower.  However, current datasets are limited to studying supernovae that are relatively 

nearby, which means that the inferred absolute luminosities are sensitive to galaxy peculiar velocities. 

The dispersion in the H-band absolute luminosity may actually be lower than currently measured. 

Using NIRI on Gemini North, we have obtained new near-IR data on a sample of 12 supernovae that are 

all beyond z=0.03 and are therefore relatively unaffected by the peculiar velocities of their host galaxies. 

For this new sample, we find the dispersion in the rest frame H-band absolute magnitude to be 0.08 

mag. The low dispersion translates to a distance error of 4\% and provides new opportunities to 

constrain dark energy and to measure peculiar velocities in the local universe. 

 

First name: Stuart 

Last name: Ryder 

Institution: Australian Astronomical Observatory  

Title: Seeing Supernovae with Lasers 

Abstract Text: Luminous Infrared Galaxies (LIRGs) are believed to be forming stars at a rate that should 

yield on average one core-collapse supernova event per year, and yet almost none have ever been 

found. We used NIRI + ALTAIR Laser Guide Star adaptive optics on Gemini North to monitor 7 LIRGs over 

5 semesters to discover the first 4 such supernovae, and confirm 2 more. Fitting their near-IR light 
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curves yields their extinction by dust, which ranges from almost none up to 18 mag or more in V. Our 

analysis indicates that the fraction of supernovae missing due to high dust extinction increases from an 

average local value of ∼16% to ∼37% at z∼1.2, and then stay roughly constant up to z∼2. Besides 

serving as an important reality check on the cosmic star formation history, these supernovae are also 

powerful probes of their surroundings. 

 

First name: Thaisa 

Last name: Storchi-Bergmann 

Institution: Instituto de Física - UFRGS  

Title: Gas flows in nearby active galactic nuclei (AGN) mapped with Gemini integral field spectroscopy  

Abstract Text: I present and discuss 2D measurements of the gas kinematics in the inner few 100 pc's of 

nearby active galaxies using integral field spectroscopy at a spatial resolution of a few  10 pc's. Outflows 

observed in ionized gas emission are ubiquitous, being usually bipolar and  oriented at random angles 

relative to the plane of the galaxies. They reach distances of a few 100 pc, velocities of a few 100 km/s 

and mass outflow rates in ionized gas of 1-10 M_sun yr-1. Inflows are found in approximately half of the 

sources, where they occur in nuclear spiral structures  with mass inflow rates of the order of 10^-2 -- 

10^-3 M_sun yr-1 in ionized gas, but up to a few M_sun yr-1  in molecular gas. The latter is of the order 

of the gas outflow rates, suggesting that most mass which flows towards the nucleus on 100 pc's scales 

to feed the supermassive black hole is expelled by the AGN. 

 

First name: Karl 

Last name: Glazebrook 

Institution: Swinburne 

Title: AO at high-z with NIFS and GeMS 

Abstract Text: Integral Field Spectroscopy and HST morphologies of z>1 galaxies has revealed a picture 

of star formation dominated by giant clumps in rotating turbulent disks. This may be the mode in which 

the majority of stars in the Unverse form but current results have been based on only a handful of 

galaxies.  

In the next few years we will have the opportunity to make a major advances by combining new HST and 

ALMA observations with strategic ~100 night Gemini programs using the new capabilities of NIFS and 

GeMS: (i) direct determination of the "Star Formation Law" at high redshifts, (ii) direct tracing of the 

growth of stellar mass in different kinematic components (iii) testing of the 'turbulent disk' model and 

addressing the origin of the turbulence. 

 

First name: Felipe 

Last name: Barrientos 

Institution: P. Universidad Catolica de Chile  

Title: MgII absorbers in the line of sight to Galaxy Clusters  

Abstract Text: We present Gemini/GMOS-S multi-object spectroscopy of 31 galaxy cluster candidates at 

redshiZs between 0.2 and 1.0 and centered on QSO sight-lines taken from Lo ́pez et al. (2008). These 

objects were selected because of the presence of a QSO Mg II absorption system at a similar redshift to 

that of a galaxy cluster candidate lying at a projected distance < 2 h^-1 Mpc from the QSO sight-line (a 

“photometric-hit”). Our aim was 3-fold: 1) find the absorbing galaxies and their impact parameters, 2) 

confirm the galaxy cluster candidates in the vicinity of each quasar sight-line, and 3) confirm whether 

the absorbing galaxies reside in galaxy clusters or not. The main result is the spectroscopic confirmation 

of 10 out of 14 photometric hits within ∼ 650 km/s from galaxy clusters/groups, and 2 new ones related 

to galaxy group environments. These numbers represent an efficiency of 71% in finding such systems 

with MOS spectroscopy on 8m telescopes.  
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First name: Gillian 

Last name: Wilson 

Institution: UC Riverside 

Title: The Gemini CLuster Astrophysics Spectroscopic Survey (GCLASS) 

Abstract Text: GCLASS is a 200-hour (25-night) multi-semester GMOS spectroscopic follow-up survey of 

ten massive clusters at z~1, selected from the SpARCS optical-IR cluster survey. Between z = 2 and z = 1, 

the main progenitors of present-day massive clusters undergo rapid collapse, and have high rates of 

galaxy merging and assembly. During this time, cluster members transform from active star-forming to 

quiescent galaxies. I will explain why GMOS is the most efficient instrument on any 8-10m class 

telescope for carrying out this survey, and what GCLASS is teaching us about galaxy evolution in these, 

the densest of environments, during this active evolutionary period. 

 

First name: Inger 

Last name: Jørgensen 

Institution: Gemini Observatory 

Title: The Gemini/HST Galaxy Cluster Project: The end of passive galaxy evolution for early-type 

galaxies 

Abstract Text: We present an analysis of stellar populations and evolutionary history of early-type 

galaxies in three similarly rich galaxy clusters MS0451.6-0305 (z=0.54), RXJ0152.7-1357 (z=0.83), and 

RXJ1226.9+3332 (z=0.89). The clusters are part of our 15-cluster sample making up the database for the 

Gemini/HST Galaxy Cluster Project. The data consist of high S/N optical spectroscopy from 

Gemini/GMOS-N and imaging from HST/ACS. 

We have established the Fundamental Plane (FP), the size-mass relation, and scaling relations between 

absorption line indices and velocity dispersions. The main results are: (1) The data show no significant 

evolution of sizes or velocity dispersions with redshift at a given galaxy mass. (2) The FP slope depends 

on the redshift and is steeper at z=0.8-0.9 than at z=0, indicating that the formation redshift for the low 

mass galaxies is smaller than that of the high mass galaxies. (3) The scaling relations for the line indices 

in general show less evolution with redshift than found from the FP, and therefore cannot easily be 

interpreted together with the FP within the model of passive evolution.  

Based on the absorption line indices and recent stellar population models from Thomas et al. we find 

that (1) MS0451.6-0305 has a mean metallicity [M/H] approximately 0.2 dex below that of the other 

clusters and our low redshift sample, and (2) RXJ0152.7-1357 has mean abundance ratio [alpha/Fe] 

approximately 0.3 dex higher than that of the other clusters. These differences are not consistent with a 

passive evolution scenario for early-type cluster galaxies over the redshift interval studied. Low-level 

star formation is needed to bring the metallicity of MS0451.6-0305 in agreement with the low redshift 

sample, while we speculate whether galaxy mergers may be able to explain how the abundance ratios 

can change with redshift. 

 

First name: Michael 

Last name: Balogh 

Institution: University of Waterloo 

Title: Galaxy evolution in z=1 groups with the Gemini GEEC2 sample 

Abstract Text: We present results from our ongoing Gemini survey of galaxy groups at 0.85<z<1, an 

extension of the Group Environment and Evolution Collaboration (GEEC).    Gemini GMOS-S nod-and-

shuffle spectroscopy has been obtained for eleven galaxy groups selected from spectroscopically 

confirmed, extended XMM detections in COSMOS.   In total we have almost 200 confirmed group 

members, and seven of the groups have >15 members.  The dynamical mass estimates are in good 

agreement with the masses estimated from the X-ray luminosity, with most of the groups having 
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13<log(M//Msun)<14.   We compute stellar masses and star formation rates by template-fitting the 

spectral energy distributions; our spectroscopic sample is statistically complete for all galaxies with 

log(Mstar/Msun)>10.3, and for blue galaxies we sample masses as low as log(Mstar/Msun)=9.   Like 

lower-redshift groups, these systems are dominated by red galaxies, for log(Mstar/Msun)<10.7.  The 

``green valley'' that exists at low redshift is instead well-populated in these groups, containing about 30 

per cent of the galaxies.    We postulate that these are a transient population, migrating from the blue 

cloud to the red sequence,  with a star formation rate that declines with an exponential timescale tau~2 

Gyr.   Their prominence among the group galaxy population, and the marked lack of blue, 

star-forming galaxies, provides evidence that the group environment either directly reduces star 

formation in member galaxies, or at least prevents its rejuvenation during the normal cycle of galaxy 

evolution. 

 

First name: Mariska 

Last name: Kriek 

Institution: UC Berkeley 

Title: GNIRS and the Distant Universe 

Abstract Text: In the past years, photometric and spectroscopic galaxy surveys have started to explore 

the Universe at redshifts z=1-3, the epoch during which galaxies and black holes appear to grow most 

rapidly. Interestingly, our Gemini/GNIRS survey for massive galaxies at z~2 showed that the massive 

galaxy population at this epoch was quite diverse, ranging from large and clumpy galaxies with very high 

SFRs to compact galaxies with no ongoing star formation. For one compact quiescent galaxies we 

obtained a 29 hr spectrum with GNIRS and confirmed the high stellar density by measuring the width of 

the absorption lines. However, many puzzles remain and it is still unclear how these distant galaxies fit 

into our current picture of galaxy formation. In my presentation I will show how GNIRS has contributed 

to our understanding of the formation histories of massive galaxies and I will discuss new and ongoing 

GNIRS programs that will give new insights into the origin of distant compact quiescent galaxies and into 

the physical processes that drive galaxy evolution. 

 

First name: Matthew 

Last name: O’Dowd 

Institution: University of Melbourne 

Title: Micro-lensing Quasars 

Abstract Text: Both continuum and broad emitting line regions of quasars are small enough to be micro-

lensed by stars in intervening galaxies.  This causes differential magnification of the emitting regions.  If 

the quasar is macro-lensed, then the geometry and kinematics of the inner regions of the quasar can be 

explored.  We present data from GMOS showing differential lensing signatures, and interpret these 

signatures within the context of proposed models of the quasar Broad Emission Line Region and 

Accretion Disk. 

 

First name: Susan 

Last name: Ridgway 

Institution: NOAO 

Title: Redshift and Luminosity Distribution of Obscured and Unobscured Quasars  

Abstract Text: We have made a spectroscopic survey of luminous AGN and quasars selected in the mid-

infrared from Spitzer shallow surveys. Mid-infrared selection is much less biased with respect to 

obscuration than optical techniques, and hence enables the discovery of obscured quasars as well as 

normal, unobscured ones. Our survey provides an unique opportunity to construct luminosity functions 

for both obscured and unobscured quasars selected in the same way and covering similar redshifts and 
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luminosities. Here we will presentthe redshift distribution ofthi sample of AGNs. In the 90% complete 

sample we have over 500 confirmed AGN from z=0 to z=4.  

 

First name: Denise R. 

Last name: Gonçalves 

Institution: Observatório do Valongo - Universidade Federal do Rio de Janeiro  

 

Title: The chemical evolution of the Local Group dwarf galaxies as seen by Gemini+GMOS Abstract 

Text: The determination of the chemical composition of Planetary Nebulae (PNe) in external galaxies is 

extremely important both from the point of view of the stellar evolution, allowing us to study the stellar 

nucleosynthesis in different conditions, and from that of the formation and evolution of galaxies. These 

strong line emitters give us the unique possibility to determine directly the chemical composition of the 

interstellar medium in different epochs than the present one, such as, for example, at the time of the 

formation of the PN progenitors. If H II regions are also included in the sample of emission-line objects 

surveyed, the same homogeneous determination of the chemical composition is given also at the 

present time. 

In this contribution we present recent results obtained with Gemini multi-object spectrograph for the 

Local Group dwarf galaxies. This includes NGC~147, NGC~185 and NGC~205 (Andromeda's satellites), 

and the nearest starburst galaxy IC10. We interpret  the chemistry of their PNe and H II regions, and, 

moreover, the impact of these new data as constraints to chemical evolutionary models. 

 

First name: Matthew 

Last name: Bayliss 

Institution: Harvard/CfA 

Title: Galaxy Clusters and Cosmology With Gemini North and South  

Abstract Text: We present results from a pair large spectroscopic campaigns using Gemini North and 

Gemini South to study two distinct populations of galaxy clusters. From GMOS-N nod-and-shuffle 

observations we measure redshifts for strongly lensed galaxies behind dozens of individual cluster 

lenses drawn from a large sample of strong lensing selected galaxy clusters identified in the Sloan Digital 

Sky Survey. This information yields new insights into the giant arc statistics problem, and is combined 

with other multi-wavelength data to measure, for the first time, the concentration-Mass relation from a 

large sample of galaxy clusters with a well-defined strong lensing selection function. Contrary to some 

claims in the literature, the results of these two tests are in good agreement with current Lambda-CDM 

structure formation models. Additionally, we have recently begun a large NOAO survey program with 

GMOS-S to measure robust velocity dispersions for 85 galaxy clusters detected via the Sunyaev 

Zel'dovich effect with the South Pole Telescope (SPT). The SPT cluster catalog covers 2500 squ deg and is 

essentially volume-limited above z > 0.3 and M > 5e14 M_sun; this catalog is intended to provide 

precision constraints on cosmological parameters through measurement of the growth of structure over 

cosmic time. However, the current error budget is dominated by the uncertainty in the scaling between 

SZ signal and cluster mass. Velocity dispersion measurements from GMOS-S will provide and 

independent mass observable that is sensitive to the total gravitational mass and thereby help to 

calibrate the relationship between mass and SZ decrement. GMOS-S observations began in mid-2011, 

and the first wave of observations have been reduced an analyzed, providing a preview of what to 

expect from the final survey dataset. 

Comments/Information: The above abstract includes results from two separate observational programs 

in which I am heavily involved. The first includes Gemini-N observations spanning 2008-2012, and the 

second is an NOAO approved survey program with Gemini South (PI Stubbs) that began in 2011. 

Cosmology and galaxy clusters don't show up on the list of "particular areas of focus", but both Gemini 



2012 GSM Speaker Abstracts – Page 14 of 15 

 

programs have contributed (and will continue to contribute) good things to cluster cosmology; my 

intention is to provide a review of some of these results. 

 

First name: Paulo César 

Last name: da Rocha Poppe 

Institution: Universidade Estadual de Feira de Santana  

Title: GMOS/OPD-LNA SPECTROSCOPY OF THE Sy2 GALAXY HRG10103  

Abstract Text: We present the first optical longslit spectroscopy for the galaxy HRG 10103, an Sa(r) type 

peculiar galaxy seen face-on with an asymmetrical elliptical structure. The main goal of this work is to 

provide the spectral classification of the current object using the `traditional' diagnostic diagrams. 

However, we also present a diagnostic involving the known emission-line ratio R23, usually used to 

estimate the O/H abundance ratio. The idea is to make a better distinction between the narrow-line 

AGNs and the H II galaxies. The spectra were obtained in two observatories (OPD-LNA/MCT and Gemini-

South) and includes some of the most important emission lines for ionization diagnostic. Based on the 

observed spectra, HRG 10103 is a Seyfert 2 galaxy with typical line-ratios values in the optical range. We 

have estimated nuclear redshift of z = 0.039. The resulting reddening values as a function of distance 

from the nucleus are presented too. The errors in the fluxes were mostly caused by uncertainties in the 

placement of the continuum level. The rotation curve is typical of spiral disks, rising shallowly and 

flattening at an observed amplitude of about 200 km/s. Some other physical parameters have been 

derived whenever possible. The spectroscopic data reduction was carried out using the GEMINI.GMOS 

package as well as the standard IRAF procedures. 

 

First name: Eduardo 

Last name: Telles 

Institution: Observatorio Nacional, Rio de Janeiro, RJ  

Title: HII galaxies with Gemini 

Abstract Text: We have used Gemini extensively to describe the physical conditions and kinematics of 

these star forming dwarf galaxies.  In this contribution, we show our latest results from the NIRI imaging 

of resolved star forming knots which shows a simultaneous and stochastic (<10^8 yrs) star formation 

mode in these dwarfs (Lagos etal 2011).  The distribution of the physical conditions seem to be very 

homogeneous in these HII galaxies as shown in our GMOS-IFU data (Lagos etal 2009, 2012).  The 

kinematics could also be studied in some detail which shows the dominance of the core on the overall 

motions of the warm ISM (Bordalo & Telles 2009).  Finally, we show the application of the PCA 

tomography method to infer some hidden information of an HII galaxy with a extraordinarily dense 

nucleus: Mrk 996 (Telles etal 2012). This technique allowed us to show the the inner motions are due to 

a combination of the outflows from WR stars and the rotation pattern in the narrow line from the low 

density clouds around the inner disk of the galaxy. 

 

First name: Verónica 

Last name: Firpo 

Institution: Facultad de Ciencias Astronómicas y Geofísicas - UNLP- IALP  

Title: Gemini 3D spectroscopy of Haro 15: Solving the dilemma of galactic rotation and starburst 

kinematics. 

Abstract Text: The most intense star-forming regions in the BCD galaxy Haro 15 have shown a peculiar 

kinematic behavior in our high resolution spectra which provided information regarding the motion of 

the individual knots in the galaxy potential. We focus our study in their kinematic structure with the 

purpose of distinguishing the presence of different components with different velocities which could be 

contributing to the observed widths in the global emission profile. Using high quality Integral Field Unit 
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(IFU) data from GMOS-S, we mapped the velocity fields and flux distribution from fits to the Halpha and 

[OIII] emission lines.  

The observed kinematic structure in Haro 15 has shown to be extremely complex, combining an evident 

rotation around a preferential axis with local deviations in and/or around star-forming regions. With the 

high spatial resolution IFU data we are able to explain the double peak profile seen in knot A as being 

due to the presence of a blue-shifted outflow component. The external bright star-forming region (knot 

B) is located next to a giant shell structure, suggesting that the starburst phenomenon was triggered by 

an ancient supernova burst. 

 

First name: Lee 

Last name: Spitler 

Institution: Swinburne University 

Title: Searching for extended disks in redshift z = 1.5 - 2.5 star-forming galaxies  

Abstract Text: Most star formation in the local Universe occurs within extended, low-surface brightness 

disks. At high redshifts, it is currently unclear whether galaxies resemble their local counterparts and 

form stars in disks or if their stars form within bulge-like structures.  To distinguish between these 

scenarios, we acquired very deep Gemini/NIFS/LGS-AO observations of 5 dispersion-dominated galaxies 

located at redshifts z = 1.5 - 2.5. 

With typical integration times of ~8 hours per galaxy, these observations will help determine if star 

formation in high-redshift galaxies was really confined to the bulge. 

I will discuss some interesting preliminary results from this program. 

 


