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Session: Introduction 

E-ELT PROJECT UPDATE 
Paolo Padovani* 
Invited Review Talk 
*ESO; ppadovan@eso.org 
 
I will present an overview of the current status of the E-ELT project, 
concentrating on recent developments. I will also discuss how 
HARMONI came to be selected as a first-light instrument and 
report on the status of the other E-ELT instruments. 
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Session: Introduction 

HARMONI 
Niranjan Thatte* 
Invited Review Talk 
*University of Oxford; N.Thatte1@physics.ox.ac.uk 
 
HARMONI, the first-light AO-assisted, visible and near-infrared 
integral field spectrograph for the E-ELT, is a work-horse 
instrument. It is optimally suited to a wide range of science 
programs; enabling unique,  ultra-sensitive,  spatially resolved 
physical (via morphology), chemical (via abundances and line ratios) 
and kinematic (via line-of-sight velocities) studies of astrophysical 
sources.  The “point-and-shoot” spectroscopic capability it offers 
makes it equally valuable for point sources and spatially resolved, 
extended objects. 
 
HARMONI offers a range of spatial scales (from diffraction limited 
to quasi-seeing limited) and spectral resolving powers (from 
R~3500 to R~20000), to allow the user to optimally configure the 
instrument for their observing programme.  It will be ably assisted 
by Single Conjugate Adaptive Optics and Laser Tomographic 
Adaptive Optics capabilities to provide high angular resolution 
close to the E-ELT's diffraction limit over a large fraction of the sky. 
 
My talk will focus on portraying the wide variety of observing 
programmes where HARMONI is expected to make an impact. The 
presentation will set the stage for the workshop, by providing an 
overview of the HARMONI instrument  .I will summarise the 
capabilities of HARMONI, in terms of spatial scales, spectral 
resolving powers, sensitivity etc.  I will also provide an overview of 
the SCAO and LTAO systems, as currently planned.   
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Session: Introduction 

MICADO: SCIENCE OPPORTUNITIES WITH THE FIRST LIGHT 
IMAGER 
R. Davies* & the MICADO consortium 
Invited Review Talk 
*MPE; davies@mpe.mpg.de 
 
MICADO will provide near-infrared diffraction limited imaging from 
first light of the E-ELT. I will outline the key capabilities for each of 
its observing modes, and describe some of the science drivers that 
I find most exciting. The astrometric precision will enable us to 
measure the kinematics of globular clusters: internally to look for 
intermediate mass black holes, and externally to probe the 
evolution of the Milky Way. The resolution and sensitivity will 
enable us to probe galaxy evolution in ways that JWST cannot: 
directly, by spatially resolving structure in high redshift galaxies on 
100pc scales, and indirectly by studying relic stellar populations in 
the centres of galaxies out to the Virgo Cluster. I will finish by 
outlining some possible synergies with HARMONI and, most 
importantly, allowing you to decide whether MICADO can 
contribute to your science. 
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Session: Introduction 

AN OVERVIEW OF THE HARMONI SIMULATION PIPELINE: HSIM 
Simon Zieleniewski* et al. 
Invited Review Talk 
*University of Oxford; simon.zieleniewski@physics.ox.ac.uk 
 
With the first extremely large telescopes planned for the next 
decade it is becoming ever more important to determine 
observational strategies and assess the prospective success of 
observing programs prior to making the observations. We present 
HSIM: a dedicated pipeline for simulating observations with the 
HARMONI integral field spectrograph on the European Extremely 
Large Telescope. HSIM takes high spectral and spatial resolution 
input data-cubes, encoding physical descriptions of astrophysical 
sources, and generates mock observed data-cubes. The 
simulations incorporate detailed models of the sky, telescope and 
instrument to produce realistic mock data. Further, we employ a 
new method of incorporating the strongly wavelength dependent 
adaptive optics point spread functions. HSIM provides a step 
beyond traditional exposure time calculators and allows us to both 
predict the feasibility of a given observing programme with 
HARMONI, as well as perform instrument design tradeoffs. In this 
talk I shall present the pipeline, giving an overview of the 
simulation process and the capabilities it offers, with several 
examples of ongoing simulation projects. 
  



 5 

Session: Transients 

OVERVIEW OF TRANSIENT SCIENCE WITH THE E-ELT/HARMONI 
Nial Tanvir* 
Invited Review Talk 
*University of Leicester; nrt3@le.ac.uk 
 
E-ELT HARMONI will provide a major step forward in capability for 
ground-based optical/nIR spectroscopy, particularly for point 
sources.  This represents an especially exciting prospect for 
transient astronomy in an era when new multi-wavelength and 
multi-messenger surveys promise to greatly increase the discovery 
rate of exotic transient sources.  I shall consider some of the key 
science themes to be addressed, together with some of the the 
technical and operational drivers they impose. 
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Session: Transients 

SUPERLUMINOUS SUPERNOVAE: PROGENITOR SCENARIO AND 
DISTANCE PROBES FROM CURRENT DAYS TO THE E-ELT ERA 
Cosimo Inserra* 
Contributed Talk 
*Queen's University belfast; c.inserra@qub.ac.uk 
 
I have recently investigated the use of type Ic superluminous 
supernovae (SLSN Ic) as standardizable candles and distance 
indicators. I will present a sample of 16 published SLSN, from 
redshifts 0.1 to 1.2, to determine uniform magnitudes in two 
synthetic rest-frame filter bandpasses with central wavelengths at 
400 nm and 520 nm. I investigated the correlation between their 
decline rates and peak magnitude and find that the brighter events 
appear to decline more slowly. In a manner similar to the Phillips 
relation for type Ia SNe (SNe Ia), we defined a ΔM20 decline 
relation. This correlates peak magnitude and decline over 20 days 
and can reduce the scatter in standardized peak magnitudes to 
±0.22 mag. We further show that M(400) appears to have a strong 
colour dependence. Redder objects are fainter and also become 
redder faster. Using this peak magnitude-colour evolution relation, 
a surprisingly low scatter of between ±0.08 mag and ±0.13 mag 
can be found in peak magnitudes, depending on sample selection. 
Hence, SLSN Ic are promising distance indicators in the high-
redshift universe in regimes beyond those possible with SNe Ia. 
Although the empirical relationships are encouraging, the unknown 
progenitor systems, how they may evolve with redshift, and the 
uncertain in K-corrections due to a lack of a spectral template are 
of some concern. Here I will also show how E-ELT+HARMONI 
could help to tackle some of SLSNe open questions and help to 
spectroscopically study these objects at high redshift. 
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Session: Transients 

DISTANT TYPE IA SUPERNOVAE WITH HARMONI 
Matthias Tecza*, Isobel Hook, Niranjan Thatte, Sarah Kendrew, 
Simon Zieleniewski 
Invited Simulations Talk 
*University of Oxford; matthias.tecza@physics.ox.ac.uk 
 
Type Ia Supernovae (SNIa) provide the most direct evidence to 
date for the accelerating expansion of the Universe, but with 
current telescopes cosmological SNIa surveys are limited to a 
redshift z~1.  With the increased point source sensitivity of the E-
ELT due to its large light collecting area and its adaptive optics 
capability, this limit can be pushed to much higher redshifts (z~4).  
This increases the time baseline over which the expansion history 
of the Universe is mapped, and high quality integral field 
spectroscopy of supernova and host galaxies is essential for 
confirming the SN type and its redshift.  This would provide major 
improvements in the determination of the Dark Energy equation-
of-state parameter and its rate of change with cosmic time, and 
would test for unexpected behaviour in the expansion history at 
early epochs.  I describe simulations of HARMONI observations of 
supernovae in a z~3 galaxy, demonstrating the feasibility of such 
observations. 
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Session: Stellar Evolution I 

STELLAR EVOLUTION IN THE LIGHT OF SPECTROSCOPY 
Cyril Georgy* 
Invited Review Talk 
*Keele University; c.georgy@keele.ac.uk 
 
Spectroscopy had a deep impact on the modelling of massive 
stars. By allowing one to measure the surface chemical abundances 
and projected rotation velocities, it has showed that additional 
mixing processes should be accounted for in stellar evolution 
models. In this talk, I will show how these observations have 
influenced the modelling of massive stars, and what mixing 
processes are currently thought to be acting in stellar interiors in 
order to explain the current observations. Finally, I will show what 
kind of informations the E-ELT and HARMONI will bring to this field 
in the future. 
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Session: Stellar Evolution I 

SURVEYING STAR FORMING REGIONS IN THE E-ELT ERA 
Suzanne Ramsay*, Anna Mc Leod, James Dale, Chris Davis, Adam 
Ginsburg, Leonardo Testi, Watson Varricatt 
Contributed Talk 
*ESO; sramsay@eso.org 
 
The current generation of high multiplex integral field unit 
spectroscopic instruments has opened up new possibilities for 
characterisation of local star-forming regions. Before the advent of 
MUSE and KMOS, narrow band filters were the primary tool for 
spectral imaging over the arcminute-scales that are typical for sites 
of star formation at kiloparsec distances. Orders of magnitude 
improvement in efficiency are provided by the new IFU survey 
instruments thanks to the simultaneous measurement of multiple 
spectral features over a wide area. Moreover, the fidelity of the 
results is unparalleled, thanks to precise spatial registration of 
spectral diagnostics, increased sensitivity to narrow lines, accurate 
subtraction of the continuum and an unbiased approach to 
surveying these regions. Modest velocity resolution completes the 
suite of diagnostic tools available with these spectrographs.  
 
With wavelength coverage from the optical to NIR, HARMONI will 
combine access to the full range of spectral diagnostics of MUSE 
and KMOS including determination of mass accretion rates 
(numerous emissions lines of Hydrogen inc. H-alpha, Brackett-
gamma, [Ca II] at 845nm, [HeI] at 587nm,667nm), outflow 
indicators ([O II] 630nm, [S II] 673nm, v=1-0 S(1) H2 at 2122nm) as 
well as diagnostics for spectral type and emission from 
circumstellar disks (e.g. CO bandhead in the K band). Including the 
kinematic information, the balance of mass infall and outflow from 
the forming star can be fully characterised. 
 
We will present recent results from MUSE, on the "Pillars of 
Creation" (Mc Leod et al., submitted), and KMOS, on the high 
mass young stellarobject candidate IRAS 18264-1152 (Ramsay et 
al., in prep), that will demonstrate the strength of these analyses on 
objects in the local Universe. We will discuss the potential for using 
the E-ELT plus HARMONI to characterise distant analogues of 
these objects. In this way, we will explore the impact of 
environments beyond our galaxy on the star-formation process.  
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Session: Stellar Evolution I 

RESOLVED STELLAR POPULATIONS WITH HARMONI 
Livia Origlia* 
Invited Review Talk 
*INAF - Bologna Observatory; livia.origlia@oabo.inaf.it 
 
In this review I will first present some state-of-the-art studies of 
resolved stellar populations by using near IR spectroscopy and IFU 
capabilities with various spectral and spatial resolutions at 8-10m 
class telescopes. Then I will discuss possible, major breakthrough 
promised by HARMONI at the E-ELT in the kinematic and chemical 
characterization of stellar populations in very dense fields, with 
emphasis on Galactic and extra-galactic star clusters. 
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Session: Stellar Evolution II 

ULTRAFAINT DWARFS - RELICS FROM BEFORE REIONIZATION 
Joss Bland-Hawthorn*, David Webster, Anna Frebel 
Contributed Talk 
*University of Sydney; jbh@physics.usyd.edu.au 
 
We show evidence that the ultra faint dwarfs may be relics from 
before reionization. The smallest galaxies may not contribute a 
large fraction of matter to the formation of galaxies, but they carry 
signatures of the earliest epochs of star formation. These 
signatures may allow us to distinguish a small primordial galaxy 
from one that was stripped down to its present size through tidal 
interaction. We discuss these results in the context of local ultra-
faint dwarfs and damped Ly-alpha systems (z~2) at very low 
metallicity ([Fe/H]=-3). We show that both classes of objects are 
consistent with primordial low-mass systems that have experienced 
only a few enrichment events. Extremely large telescopes armed 
with high resolution spectrographs are needed to push down to 
the main sequence turn-off in nearby dwarfs. With enough stars, it 
will be possible to reconstruct an accurate star formation history, as 
we show. 
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Session: Stellar Evolution II 

RESOLVING STELLAR POPULATIONS WITH CROWDED FIELD 3D 
SPECTROSCOPY 
Sebastian Kamann* 
Invited Simulations Talk 
*University of Goettingen; skamann@astro.physik.uni-goettingen.de 
 
In the last few years, we have pioneered the usage of PSF fitting 
techniques on integral field data. These techniques, when 
combined with modern spectrographs, offer unprecedented 
multiplexing capabilities in crowded stellar fields such as globular 
clusters or nearby galaxies. In addition, they overcome a major 
limitation of traditional spectroscopic techniques in such fields, 
namely the impossibility to handle stellar blends. 
In my talk I will introduce our method to perform PSF supported 
spectroscopy. To illustrate its capabilities, I will present first results 
from a recently started survey of Galactic globular clusters. Using 
the recently commissioned MUSE instrument, we are able to obtain 
spectra for up to 5000 stars in a single exposure of the central 
region of a cluster. Finally, I will discuss the huge prospects of 
combining our method with HARMONI and the E-ELT. 
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Session: Stellar Evolution II 

RSGS 
William Taylor* & Chris Evans 
Contributed Talk 
*UK Astronomy Technology Centre; william.taylor@stfc.ac.uk 
 
Red supergiants are both extremely bright and relatively young, 
which means that studies of their chemical abundances can be 
used as tracers of the metallicity of the region in which they 
formed. They can therefore be used to analyse metallicity 
distributions across entire galaxies. With the advent of the ELT and 
HARMONI it will be possible to extend such studies to much more 
distant galaxies. Here we report ongoing developments in this 
relatively new area and consider just how far away it is feasible to 
still use RSGs as tracers. We report ongoing work to simulate real 
stellar distributions from HST imagery of nearby galaxies, 
combined with grids of synthetic spectra to simulate inputs for 
more distant galaxies. 
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Session: Stellar Evolution II 

CHEMO-DYNAMICS OF GALAXIES FROM RESOLVED STELLAR 
POPULATIONS: NOW AND THEN 
Giuseppina Battaglia* 
Invited Simulations Talk 
*IAC, Tenerife, Spain; gbattaglia@iac.es 
 
In this presentation I will discuss how the detailed study of the 
resolved stellar component of Local Group dwarf galaxies, as 
offered by multi-object spectrographs, has revealed an unexpected 
level of complexity in these galactic systems of similar luminosity to 
globular clusters. It has become increasingly clear that large 
number statistics and spatial coverage are crucial to gain an 
unbiased view of the chemo-dynamical properties of these small 
galaxies, and even more so for large systems. Finally, I will discuss 
the prospects for chemo-dynamical studies from individual stars 
beyond the Local Group using integral-field-units such as E-
ELT/HARMONI. 
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Session: TMT 

IRIS INSTRUMENT AND SCIENCE FOR THE THIRTY METER 
TELESCOPE 
Shelley Wright*, James Larkin, Anna Moore, and IRIS Science and 
Technical Team 
Invited Review Talk 
*UC San Diego; saw@physics.ucsd.edu 
 
IRIS (InfraRed Imaging Spectrograph) is a first light near-infrared 
diffraction limited imager and integral field spectrograph being 
designed for the future Thirty Meter Telescope (TMT). IRIS is 
optimized to perform astronomical studies across a significant 
fraction of cosmic time, from our Solar System to distant newly 
formed galaxies. We will briefly discuss the current design and 
instrument requirements of IRIS. We will present a selection of 
innovative science cases, and will show current results from the IRIS 
data simulator. Lastly, we will discuss plans for the data reduction 
pipeline and visualization software. 
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Session: Galaxy Formation and Evolution I 

GALAXY EVOLUTION AT THE PEAK EPOCH OF COSMIC STAR 
FORMATION 
Natascha M. Forster Schreiber* 
Invited Review Talk 
*MPE; forster@mpe.mpg.de 
 
I will present an overview of recent key progress in our 
understanding of galaxy evolution, with an emphasis on spatially-
resolved properties of z ~ 1 - 3 galaxies from IFU studies of line 
emission.  I will highlight emerging science questions and outline 
how the E-ELT first-light instruments, including HARMONI, are 
expected to allow the next major steps in this field. 
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Session: Galaxy Formation and Evolution I 

OBSERVATIONS OF U/LIRGS-LIKE SYSTEMS WITH HARMONI 
Santiago Arribas * 
Invited Simulations Talk 
*CSIC; arribas@cab.inta-csic.es 
 
In the first part of the talk I will show the relevance of spatially 
resolved studies in luminous and ultraluminous infrared galaxies 
(U/LIRGs) to understand key physical processes governing the 
formation and evolution of galaxies. Then I will show how 
HARMONI is very well suited to carry out such a studies for both 
local and high-z U/LIRGs.     
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Session: Galaxy Formation and Evolution I 

TRACING KINEMATIC (MIS)ALIGNMENTS IN CALIFA 
INTERACTING GALAXIES: A LOCAL-UNIVERSE YARDSTICK FOR 
HIGH-Z MERGERS 
J.K. Barrera-Ballesteros*, B. García-Lorenzo, J. Falcón-Barroso 
Contributed Talk 
*Instituto de Astrofísica de Canarias (IAC); jkbb@iac.es 
 
During a major merger event strong distortions in the motions of 
the star and ionized gas are expected. To explore and quantify 
these possible distortions at different interaction stages, we 
measured the stellar and ionized gas kinematic position angle (PA) 
in 103 nearby CALIFA galaxies directly from their two-dimensional 
velocity distributions. This survey also allows us to compare our 
results with a sample of 80 non-interacting galaxies (Barrera-
Ballesteros et al. 2014). We find that around half of the galaxies 
show morpho-kinematic misalignments that cannot be found in 
non-interacting galaxies. In particular, these misalignments are 
more likely in galaxies included in binary systems with evident 
signatures of interactions. The comparison between the kinematic 
stellar and ionized gas PA reveals a wide variety of motions: from 
objects with similar alignments as those observed in control 
galaxies to highly kinematic distorted interacting galaxies. Due to 
its wavelength coverage and  spatial resolution (milli arcsec-scales), 
HARMONI will provide an excellent opportunity to pursue these 
studies at high redshifts where it is expect to find a large fraction of 
interacting galaxies. Therefore, our study provides a local Universe 
benchmark for spatially-resolved kinematic studies in interacting 
galaxies at high redshift. 
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Session: Galaxy Formation and Evolution II 

STARS’ TURBULENT BIRTH IN GALACTIC COLLISIONS 
Philippe Amram*, O. Agertz (Surrey), F. Bournaud (Saclay), D. 
Chapon (Saclay), F. Combes (Paris), P. DiMatteo (Meudon), P.-A. 
Duc (Saclay), B. Elmegreen (New York), E. Emsellem (Munich), B. 
Epinat (Marseille), J. Fensch (Saclay), P. Hennebelle (Saclay), C. Jog 
(Bangalore), V. Perret (Zürich), F. Renaud R. Florrent (Surrey), C. 
Struck (Iowa), R. Teyssier (Zürich) 
Contributed Talk 
*Laboratoire d'Astrophysique de Marseille; philippe.amram@lam.fr 
Galaxies convert their interstellar medium (ISM) and gas accreted 
from the circumgalactic medium (CGM) and neighbor galaxies into 
stars. During galaxy interactions, both effects are combined: 
interactions and collisions are known to potentially trigger intense 
episodes of star formation. Although many numerical simulations 
have been able to mimic this effect, the wide range of physical 
processes (gravity, hydrodynamics, heating/cooling, star formation, 
stellar feedback, AGN feedback) responsible of such changes 
remain poorly understood, and theories fail at explaining basic 
properties of starbursts, like their spatial extents (Hancock et al. 
2009). The reason for this resides in the diversity of scales, and thus 
of physical processes, involved: the dynamics of the interaction 
span scales 10E7-8 times larger than the regions where the gas is 
converted into stars (star forming cores). The interplay between 
turbulence generated at galactic scale and star formation has not 
yet been properly described nor understood. Turbulence has a 
direct impact on the fragmentation of the ISM at sub-parsec scales 
and thus on the properties of proto-stellar cores. Compressive 
turbulent energy cascades from the galactic scales down to the 
inner structures of molecular clouds, triggers episodes of star 
formation (Renaud et al 2014) and could change the stellar initial 
mass function (IMF), which would have enormous implications in 
astronomy (Chabrier, Hennebelle & Charlot 2014). Supersonic 
turbulence is captured at the resolution of a few pc, where dense 
and cold gas is probed (1000/ cm3, 100 K, 1 km/s). Comparison of 
simulations and observations at parsec-scale and high resolving 
power R>10 000 of nearby galaxies, especially of interacting and 
merging galaxies will allow to determine a range of physical 
conditions over which the IMF varies or not, and to rely the 
physical processes at different scales triggering star formation and 
regulating galaxy evolution. 
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Session: Galaxy Formation and Evolution II 

GALACITC WINDS OF LOW MASS GALAXIES 
D.J. Bomans*, A. Becker, B. Kleemann, M. Langener, K. Weis 
Contributed Talk 
*RUhr-Univ. Bochum, Astronomical Institute; bomans@astro.rub.de 
 
The combined action of ionizing radiation and winds of massive 
stars together with the supernova explosions at the end of the live 
of massive stars can pump prodigious amounts of energy in the 
interstellar medium of their host galaxy. 
As a result large over-pressured bubbles form and material is 
ejected out of the galaxy. These galactic winds are key ingredients 
for the physics of birth and evolution of galaxies in the intergalactic 
medium. Via galactic winds the halos of galaxies are structured, 
heated, and enriched with heavy elements. In some galaxies, also  
winds driven by the radiation and mass outflows from super-
massive black holes contribute. 
I will explore the properties and frequency of galactic winds in the 
local universe and use these results to extrapolate on the physics at 
high redshift during the formation epoch of galaxies.  
Key data for the analysis are based on integral field spectroscopy 
(especially from the CALIFA survey, the new MUSE instrument at 
the ESO VLT, and Fabry-Perot interferometers). I will use these 
data on low redshift galaxies to extrapolate to intermediate and 
high redshift low mass galaxies observations with HARMONI and  
will especially argue the importance of a high spectra resolution  
for the analysis of galactic winds in low mass galaxies. 
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Session: Galaxy Formation and Evolution II 

DISENTANGLING THE CHEMICAL AND PHYSICAL PROPERTIES OF 
METAL-POOR STAR-FORMING GALAXIES WITH HIGH-RESOLUTION 
EMISSION LINE IMAGING 
Bethan James*, Alessandra Aloisi, Matt Auger, Daniela Calzetti, 
Lisa Kewley 
Contributed Talk 
*Institute of Astronomy, Cambridge; bjames@ast.cam.ac.uk 
 
Nearby Blue Compact Dwarf (BCD) galaxies are excellent 
laboratories for studying star-formation (SF) and feedback in 
relatively pristine, low-metallicity environments analogous to those 
thought to exist in the early Universe. Spatially resolved 
spectroscopic analyses of the closest systems of this kind allow us 
to explore their complex physical, chemical and kinematical 
properties with a richness of details that is not achievable at high 
redshift.  In this talk I will present a detailed spatially-resolved 
investigation of a sample of BCDs, each known to have disturbed 
morphologies and anomalous chemical properties. In particular, I 
will show a new, extensive dataset of narrow-band HST-WFC3 
imaging where I essentially use HST as a high-spatial-resolution IFU 
to map emission lines in unprecedented detail. In this pioneering 
study, I spatially resolve diagnostic line ratios on sub-pc scales in 
two BCDs and deduce which ionisation mechanisms (e.g. shocks 
and/or photoionisation) are at work and, importantly, where. 
Moreover, I will present the first 'metallicity image' of a star-
forming galaxy, revealing inhomogeneities on scales as small as 10 
pc. This study not only illustrates the biases involved with 
integrating spectroscopic measurements over large scales, but also 
potentially provides significant insight into the role of feedback in 
the energetics, structure and SF history of dwarf galaxies and 
essentially, primordial galaxies in the early Universe. As such, these 
observations clearly demonstrate the potential benefits of 
obtaining high-resolution and highly sensitive IFU observations that 
we can expect from E-ELT HARMONI. 
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Session: Galaxy Formation and Evolution II 

DIRECT DETECTION OF NON-CIRCULAR GAS FLOWS WITH IFUS 
LIKE HARMONI? 
Bouché, N*, Contini, T; Carfanta, H.; Michel-Dansac, L.; Schroetter, 
I. 
Contributed Talk 
*IRAP; nicolas.bouche@irap.omp.eu 
 
The recent advancements with IFUs on 8meters and ELTs such as 
SINFONI, MUSE, KMOS and Harmoni will change our 
understanding of galaxy formation. Already, SINFONI observations 
have shown that distant star-forming galaxies show distinct rotation 
signatures. Recent stacking analysis of z=2 galaxies have hinted at 
the presence of galactic outflows from extended nebular lines, but 
direct detection will require new tools and the sensitivities of ELTs. 
Here, we will present a new method to build 3-dimensional models 
of galaxies and show applications on on-going IFU surveys to look 
for non-axisymmetric structures in the residuals. 
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Session: GMT 

THE GIANT MAGELLAN TELESCOPE INTEGRAL FIELD 
SPECTROGRAPH 
Sharp* & McGregor 
Invited Review Talk 
*Australian National University; Rob.Sharp@anu.edu.au 
 
Each ELT has it’s own distinct near-infrared AO assisted integral 
field spectrograph concept. I will present the GMTIFS, the first AO 
instrument for the Giant Magellan Telescope, currently under 
design at the Australian National University. The instrument builds 
on the heritage of the Gemini NIFS and GSAOI systems while 
incorporating new technologies to rise to the unique challenges 
presented by ELTs. I will discuss the major design elements and 
drivers for GMTIFS and present it’s capabilities in the context of 
the ELTs and the JWST. 
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Session: Solar System 

THE CONTRIBUTION OF HARMONI FOR SOLAR SYSTEM 
STUDIES 
Franck Marchis* 
Invited Review Talk 
*SETI Institute; fmarchis@seti.org 
 
I will discuss the state of affairs in our understanding of the solar 
system. My talk will contain a description via a few well-defined 
examples of the possible contribution of HARMONI to understand 
the diversity of our solar system. 
  



 25 

Session: Solar System 

THE MAIN BELT OF THE KUIPER BELT: SIMULATING HARMONI 
OBSERVATIONS IN THE SOLAR SYSTEM 
Fraser Clarke* & Leigh Fletcher 
Invited Simulations Talk 
*University of Oxford; fraser.clarke@physics.ox.ac.uk 
 
I will present simulations covering the kind of observations 
HARMONI could be capable of on solar system objects, including 
binary asteroids, giant planet moons, giant planet atmospheres, 
and icy Kuiper belt objects. I will cover the simulation techniques 
applicable to solar system objects. For comparison, I’ll also present 
real observations obtained with the SWIFT integral field 
spectrograph on the PALM-3K adaptive optics system on the 
Palomar 200-inch.  These observations provide invaluable 
experience in the unique nature of making high flux, high 
resolution observations in three dimensions. 
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Session: Black Holes & AGN 

ACTIVE GALACTIC NUCLEI AND SUPERMASSIVE BLACK HOLES 
Alessandro Marconi* 
Invited Review Talk 
*Physics & Astronomy Department, University of Florence, Italy; 
alessandro.marconi@unifi.it 
 
I will review our current knowledge on active galactic nuclei, 
supermassive black holes and their relations with host galaxies. In 
particularly, I will concentrate on supermassive blackholes 
properties and their feedback on their host galaxies. Finally, I will 
set the stage for future HARMONI observations and the potential 
impact they could have on our understanding of black hole galaxy 
coevolution. 
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Session: Black Holes & AGN 

BLACK HOLES WITH HARMONI 
Eric Emsellem* et al. 
Invited Simulations Talk 
*ESO; eric.emsellem@eso.org 
 
I will briefly present a procedure applied to simulate galaxies 
harbouring massive black holes and the associated performances 
of HARMONI in that context. 
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Session: Black Holes & AGN 

INTERMEDIATE-MASS BLACK HOLES WITH HARMONI 
John Magorrian* 
Invited Simulations Talk 
*University of Oxford; magog@thphys.ox.ac.uk 
 
We investigate how HARMONI can be used to constrain the 
presence and masses of intermediate-mass black holes in nearby 
late-type galaxies and globular clusters. 
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Session: JWST 

NIRSPEC: THE FIRST SLIT-BASED MOS SPECTROGRAPH IN SPACE 
G. Giardino*, C. Alves de Oliveria, S. M. Birkmann, T. Boeker, J. 
Chevallard, G. De Marchi, P. Ferruit, M. Sirianni, S. Arribas, T. Beck, 
A. J. Bunker, S. Charlot, M. Franx, R. Maiolino, H. Moseley, B. J. 
Rauscher, H. Rix, C. Willott 
Invited Review Talk 
*ESA; ggiardin@cosmos.esa.int 
 
The James Webb Space Telescope (JWST) will be one of the great 
observatories of the next decade. NIRSpec (Near Infrared 
Spectrograph) is the near-infrared spectrograph of the JWST and it 
features a Multi-Object Spectrograph mode with a quarter of a 
million configurable slits covering a 9 arcmin^2 field, 5 fixed slits 
for high contrast spectroscopy and an Integral Field Unit. The 
instrument is already integrated in JWST payload module and has 
recently underwent a series of detailed calibration tests (in 
cryogenic environment), confirming its excellent capabilities. 
Aiming at exploring the synergies with E-ELT HARMONI, here we 
provide an overview of NIRSpec different modes and how these 
will enable NIRSpec exciting scientific objectives that span from the 
characterisation of primeval galaxies to the study of exo-planet 
atmospheres. 
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Session: Galaxy Formation and Evolution III 

GALAXY FORMATION AND EVOLUTION FROM THE PERSPECTIVE 
OF NEARBY GALAXIES 
Richard McDermid* 
Invited Review Talk 
*Macquarie University / AAO; richard.mcdermid@mq.edu.au 
 
In this invited contribution I will review the current picture of galaxy 
evolution from the perspective of nearby (z<0.1) galaxies. The 
recent and ongoing generations of integral-field spectroscopic 
surveys of nearby galaxies are revolutionising our understanding of 
galaxies at the current epoch, and overwhelming us with the level 
of detail and complexity that is present. These surveys will serve as 
a crucial benchmark for comparable observations enabled by 
HARMONI, which itself opens new discovery space at extremely 
low galaxy masses and extending the nearby picture to higher 
redshift. 
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SPATIALLY RESOLVED STUDIES OF EXTRAGALACTIC DIFFUSE 
INTERSTELLAR BANDS 
Ana Monreal-Ibero* 
Contributed Talk 
*GEPI - Observatoire de Paris; ana.monreal-ibero@obspm.fr 
 
Diffuse Interstellar Bands (DIBs) are non-stellar weak absorption 
features found in the spectra of stars viewed trough one or several 
clouds of interstellar medium (ISM). Identified for the first time by 
Heger (1922), their interstellar origin was not established until the 
1930's. Today, almost one century after their discovery, the precise 
nature of their carriers (the agent originating these features) 
remains a mystery. The best candidates are different kinds of 
complex carbon-based macromolecules and, in that sense, DIBs 
trace the largest reservoir of organic matter in our Galaxy. 
 
Investigations of DIBs outside of the Milky Way permit to study the 
behavior of these bands under physical and chemical conditions of 
the ISM different to those existing in our Galaxy. However, given 
how faint these features are, works targeting sight-lines outside of 
the Milky Way are scarce. 
 
In this contribution I want to discuss 2D mapping as a new 
approach to study extragalactic DIBs. This discussion will be 
partially based on a recently published A&A letter (Monreal-Ibero 
et al. 2015). In that work, we obtained the first spatially resolved 
(although still not a 2D map) of an extragalactic DIB outside the 
Local Group. Current instrumentation (e.g. MUSE) seems sufficient 
for a basic DIB detection and initial mapping. However, this 
approach will show its true potential with ensembles 
"instrument+telescope" like Harmoni+E-ELT. 
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Session: Galaxy Formation and Evolution IV 

COSMOLOGICAL SIMULATIONS OF GALAXY FORMATION  
J. Devriendt* 
Invited Review Talk 
*Oxford University; jeg@astro.ox.ac.uk 
 
In this talk, I will review the current state-of-the-art in cosmological 
hydrodynamics simulations of galaxy formation and evolution and 
summarise the predictions they make for properties of galaxies 
across the epoch of main cosmic activity (1 < z < 4). I will then 
discuss more specifically how HARMONI will test and constrain this 
model.   
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Session: Galaxy Formation and Evolution IV 

COSMOLOGICAL SIMULATIONS AND HSIM: SIMULATION-BASED 
INTEGRAL FIELD STUDIES OF HIGH-REDSHIFT GALAXIES WITH 
HARMONI 
S. Kendrew*, S. Zieleniewski, N. Thatte, R. Houghton, J. Devriendt, 
M. Tecza, F. Clarke, K. O’Brien 
Invited Simulations Talk 
*Oxford; sarah.kendrew@astro.ox.ac.uk 
 
State-of-the-art cosmological simulations have sufficiently high 
spatial resolutions to make realistic observational predictions for 
studies of the high-redshift Universe with ELT-class telescopes.  
When combined with instrument simulation tools, we can produce 
mock observations of simulated galaxies with next-generation 
instruments, such as HARMONI on the E-ELT. I will present here 
the case study of an integral field spectroscopic study of a young 
simulated galaxy at z=3, whose stellar light we modelled using 
stellar population synthesis models, using the Harmoni simulation 
pipeline HSIM. As well as demonstrating the capabilities of the 
instrument, our work raises important scientific and technical 
questions for the extrapolation of todayÕs IFS studies in the local 
Universe to high redshifts. 
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Session: Exoplanets & Disks 

FORMATION AND EVOLUTION OF PLANETARY SYSTEMS:  
PROBING INITIAL CONDITIONS AND OUTCOMES WITH THE E-ELT 
Michael R. Meyer* 
Invited Review Talk 
*Institute for Astronomy, ETH ZŸrich; mmeyer@phys.ethz.ch 
 
Circumstellar disks are an inevitable outcome of the star formation 
process and set the initial conditions for processes that lead to 
planetary systems.  The high spatial resolution enabled by ELTs 
probes physical scales around nearby young stars where planets 
are thought to form while complementary high spectral resolution 
permits characterization of volatiles in the gas phase with low 
orbital velocities.  I will review some of the key observations 
enabled by the instruments planned for the E-ELT that will make 
crucial contributions to understanding the formation and evolution 
of planetary systems.     
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Session: Exoplanets & Disks 

DIRECT DETECTION OF EXTRA-SOLAR PLANETS AND DEBRIS DISKS 
A. Boccaletti* 
Invited Review Talk 
*LESIA - Paris Observatory; anthony.boccaletti@obspm.fr 
 
We are discovering exoplanets for about 20 years now, and this 
field is rapidly evolving both on the technological and astrophysical 
aspects. One of the interesting outcome of this quest is that the 
Solar System cannot be any longer considered as a paradigm since 
we are finding planets of very different types (hot Jupiters, Super 
Earths, massive giants, …). But still, we are designing our programs 
and future instruments to pave the road towards the detection of 
Solar System-like planets, in particular the Earth like ones. Among 
the techniques available for detecting planets, direct imaging has 
the potential to study the architecture of planetary systems, and to 
probe the atmospheres of these planets. However, the current 
technological limitations restrain this search to relatively young 
giant planets in large orbits. Extremely Large Telescopes could be 
one way to achieve the very ambitious goal to image and 
characterize old planets at short physical separations but the 
technological solution is not straightforward. In this presentation I’ll 
review the concept and limitations of direct imaging, and present 
the very first detections obtained in the last decade, both in 
exoplanets and disks. Then I’ll introduce the most recent facilities 
like GPI and SPHERE and show preliminary results. Finally, I’ll 
discuss briefly the potential of this technique for ELT first light 
instruments.    
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Session: Exoplanets & Disks 

SPECTRAL CHARACTERIZATION OF EXOPLANETS WITH 
HARMONI: ESTIMATION OF THE ACHIEVABLE CONTRAST 
LEVELS. 
Alexis Carlotti* & Christophe Vérinaud 
Invited Simulations Talk 
*IPAG; alexis.carlotti@obs.ujf-grenoble.fr 
 
The current direct imaging instruments like SPHERE allow us to 
perform low spectral resolution analyses of young gas giants 
around nearby stars. Thanks to the higher spectral resolution of 
HARMONI, its high-contrast mode will be a key asset to improve 
our understanding of how planets form and evolve. 
Its achievable contrast levels will depend on the performance of 
the E-ELT aperture and adaptive optics system, the coronagraphs 
in HARMONI, and the differential imaging techniques that will be 
used on the data. This talk will present the exhaustive simulations 
that we have conducted to estimate these contrast levels. 
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Session: Exoplanets & Disks 

PREPARING FOR HARMONI: LESSONS LEARNED FROM EARLY 
SPHERE OBSERVATIONS 
Elisabeth Matthews* 
Contributed Talk 
*University of Exeter; ematthews@astro.ex.ac.uk 
 
With an eye towards HARMONI on the E-ELT, I will present some 
recent results obtained with VLT-SPHERE obtained during science 
verification. Specifically, I will present medium resolution (R~350), 
near-infrared spectroscopy of a ~12-27 Jupiter mass companion 
orbiting a nearby, faint, young star. Our coronagraphic 
observations were gathered using the unique, long-slit 
spectroscopic mode of SPHERE, enabling spectral resolution an 
order of magnitude higher than the other current extreme AO 
exoplanet imaging instruments such as GPI (R~35). This 
significantly higher resolution allows identification of spectroscopic 
lines that confirm the low surface gravity and youth of this 
companion near the deuterium burning limit. In the last portion of 
my talk, I will demonstrate how the significantly higher spectral 
resolution of HARMONI (R~3500) will allow us to overcome 
obstacles limiting the current generation of dedicated exoplanet 
imaging instruments. Thus, HARMONI will serve as an extremely 
powerful spectroscopic follow-up instrument for exoplanetary 
science, allowing detailed characterization of the compositions of 
the exoplanets discovered by GPI and SPHERE. 
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RESOLVED OBSERVATIONS OF HIGH Z GALAXIES USING STRONG 
LENSING 
Johan Richard* 
Invited Review Talk 
*CRAL (Lyon); johan.richard@univ-lyon1.fr 
 
I will review the work that has been performed on resolved 
observations of high-z galaxies using strong lensing. Strong 
magnification by galaxies and galaxy clusters provide spatial 
magnification of background sources, allowing us already to probe 
spatial scales down to 100 pc at high redshift with current 
instrumentatation on 8-10 m class telescopes. This gives us a 
unique preview of what will be achievable with HARMONI on a 
much larger sample of galaxies. 
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IFU STUDIES OF HIGH-Z STAR-FORMING GALAXIES THROUGH 
COSMIC TELESCOPE: ELT SCIENCE IN 2015! 
Mark Swinbank* 
Invited Simulations Talk 
*Durham University; a.m.swinbank@dur.ac.uk 
 
Galaxy clusters magnify the images of distant galaxies that 
serendipitously lie behind them. This gives us the opportunity 
to spatially resolve a handful of high-z galaxies in a level of detail 
which would otherwise require the increased light grasp and 
resolution of ELT. In this talk, I will present some recent results 
which exploit strong gravitational lensing to resolve the gas and 
star-formation within galaxies between z=1--5 on scales 
approaching 100pc, measuring the interaction between star-
formation and gas dynamics and the properties of individual star-
forming regions. These results provide an exciting glimpse of the 
science that will be routinely possible once ELT reaches full science 
operations. 
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METALLICITY GRADIENTS AND RESOLVED CHEMICAL 
ABUNDANCES IN HIGH-Z LENSED GALAXIES 
Rebecca Williams* & Roberto Maiolino 
Contributed Talk 
*University of Cambridge; rw480@mrao.cam.ac.uk 
 
Measuring metallicity gradients in galaxies is a powerful tool to 
constrain the primary mechanisms responsible for galaxy formation 
and evolution. However studying metallicity gradients at high 
redshifts is difficult due to lack of spatial resolution as well as 
uncertainties from the different metallicity tracers, both of which 
have ultimately led to many conflicting results.  
 
I will present new results that overcome such problems by studying 
a sample of strongly lensed galaxies at z~2, which, with the benefit 
of lens magnification, we are able to spatially resolve using 
SINFONI and KMOS IFUs. Moreover, for each galaxy we have 
coverage in at least two bands (H and K + occasional J) therefore 
we detect the suite of strong emission line (Halpha, [NII], [OIII], 
Hbeta, [OII]) and so we can exploit multiple metallicity calibrators 
to accurately map the metallicity gradients. In addition we can self-
consistently study the nitrogen to oxygen abundance in our 
galaxies. This is an important parameter providing previous 
information on the star formation history and, jointly with O/H, 
provides key information on the role gas inflows and outflows play 
in galaxy evolution, which cannot be probed observationally 
otherwise. 
 
The IFU data also allows us to map in detail the dynamics and star 
formation rates for each lensed galaxy, which enables us to 
investigate the properties of metallicity gradients as a function of 
galaxy dynamics and relative to the distribution of star formation. 
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ABSORPTION LINE SPECTROSCOPY OF THE FIRST PASSIVE 
GALAXIES 
Ryan Houghton*, N. Thatte, S. Zieleniewski, S. Kendrew 
Invited Simulations Talk 
*University of Oxford; rcwh00@gmail.com 
 
Massive compact quiescent galaxies have been found at redshifts 
as high as z=4, just 1.5 Gyrs after the Big Bang (Staatman et al., 
2014; Marsan et al., 2015). Understanding the rapid, intense star 
formation and sudden quenching in these galaxies is necessary to 
make sense of the local passive population. 
Yet current facilities can at best only observe the emission line 
spectra of such distant objects. Without stellar absorption line 
spectroscopy, we remain ignorant of the detailed stellar ages, 
element abundances and dynamical scaling relations of these early 
progenitor populations.  
The latest instrumentation on current 10m class telescopes can 
only measure unresolved absorption line spectroscopy of massive 
quiescent galaxies up to z~2, nearly 2 Gyrs after z=4. However 
HARMONI, coupled with the immense collecting power of a 40m-
class telescope, will have the power to measure absorption line 
spectroscopy of these early, distant systems. Furthermore, 
HARMONI can observe the rest-frame V-band spectra, providing 
reliable and well-understood stellar diagnostics which are directly 
comparable to local populations, and for which the stellar 
population models are well calibrated.  
Using the HARMONI simulation pipeline (HSIM, Zieleniewski et al.), 
we study the extent to which HARMONI is able to observe this 
high redshift population. Specifically, we investigate limits on the 
masses, redshifts and structural (Sersic) parameters for which 
unresolved absorption line spectroscopy is possible in reasonable 
exposure times. 
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Session: Galaxy Formation and Evolution VI 

INTEGRAL FIELD UNIT OBSERVATIONS OF HIGH REDSHIFT DUSTY 
QUASARS 
Manda Banerji* 
Contributed Talk 
*IoA, Cambridge; mbanerji@ast.cam.ac.uk 
 
I will describe our ongoing program on VLT-SINFONI (totalling ~60 
hrs of observations) to identify and understand a new population of 
hyperluminous dust obscured quasars in the high redshift Universe. 
These dusty quasars are associated with a brief evolutionary phase 
in massive galaxy formation when both star formation and black 
hole accretion are synchronously occurring. I will demonstrate how 
we have used the VLT-SINFONI data to understand the interplay 
between these competing processes at the main epoch of galaxy 
formation and discuss prospects for exploring the link between star 
formation and AGN activity in luminous high redshift quasars in the 
E-ELT era.    
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SUMMARY: OBSERVER'S PERSPECTIVE 
Antonella Nota* 
Invited Summary Talk 
*ESA/STScI; nota@stsci.edu 
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SUMMARY: THEORIST'S PERSPECTIVE 
Joe Silk* 
Invited Summary Talk 
*IAP; silk@astro.ox.ac.uk 
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CENTRAL STAR FORMATION AND CHEMICAL ENRICHMENT IN 
CALIFA INTERACTING GALAXIES. 
J.K. Barrera-Ballesteros*, B. García-Lorenzo, J. Falcón-Barroso 
Contributed Poster 
*Instituto de Astrofísica de Canarias (IAC); jkbb@iac.es 
 
One of the main mechanisms to increase star formation activity is 
through galaxy interactions. Tidal induced inflows of metal-poor 
material is responsable of this enhancement, which in turns is 
thought to be the driver of metallicity dilution observed in central 
regions of interacting galaxies. Thanks to the spatially resolved 
data from 103 galaxies included in the CALIFA survey, we are able 
to probe the star formation and ionized gas oxygen abundance at 
different galactic scales and at different interaction stages. These 
results are compared homogeneously with a control sample of 80 
isolated galaxies from the same survey. We find that star formation 
is moderately enhanced in central regions of interacting galaxies 
compared with control galaxies (~factor of 2). Even more 
interacting and control galaxies share similar metallicities. Our 
results suggest that although inflows play the main role in the 
enhancement of the central star formation in interacting galaxies, 
other processes such as stellar feedback could induce a chemical 
enrichment leading to central metallicities similar as those 
observed in isolated galaxies. HARMONI will give us the unique 
chance to contrast our spatially-resolved results with high redshift 
galaxies where strong episodes of star-formation induced by 
interactions are common. 
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SEARCH FOR NEUTRAL OUTFLOWS IN LOCAL [U]LIRGS VIA THE 
IFS OF THE NAD FEATURE 
S. Cazzoli*, S. Arribas, R.Maiolino and L.Colina 
Contributed Poster 
*CSIC-CAB; saracazzoli@gmail.com 
 
Galactic-scale outflows are one of the major feedback mechanisms 
regulating the growth of galaxies. Despite the import role outflows 
play in galaxy evolution, the occurrence and properties of outflows 
are not well constrained yet. 
By taking advantage of the integral field spectroscopy (IFS) 
technique we extended the census of the 2D mapping of neutral 
winds in local [U]LIRGs, with special emphasis in the less explored 
LIRGs range. We used high-resolution optical VLT VIMOS-IFU 
observations, to obtain the kinematics and the spatial distribution 
of the absorbing neutral gas via NaDλλ5890,5896. Results for a 
sample of 38 local [U]LIRGs, indicate complex velocity fields and 
velocity dispersion maps associated to the ISM neutral gas, some 
of them indicating outflow features. The potential of HARMONI for 
this type of studies will be also discussed. 
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THE AO MODES FOR HARMONI: FROM CLASSICAL TO LASER-
ASSISTED TOMOGRAPHIC AO SYSTEMS 
B. Neichel*, T. Fusco, K. Dohlen, J.-F. Sauvage, D. LeMignant, H. 
Schnetler, F. Clarke, I. Bryson, M. Tecza, N. Thatte, J. Vernet 
Contributed Poster 
*Laboratoire d'Astrophysique de Marseille; benoit.neichel@lam.fr 
 
HARMONI is a visible and near-infrared integral feld spectrograph 
for the E-ELT. It needs to work at diffraction limited scales. This will 
be possible thanks to two adaptive optics systems, complementary 
to each other. Both systems will make use of the telescope's 
adaptive M4 and M5 mirrors. The first one is a simple but efficient 
Single Conjugate AO system (good performance, low sky 
coverage), fully integrated in HARMONI itself. The second one is a 
Laser Tomographic AO system (medium performance, very good 
sky coverage). We present the overall design of the SCAO system 
and discuss the complementary between SCAO and LTAO for 
HARMONI. The development process allowing to efficiently going 
from SCAO to LTAO is described. In that respect, the rational for 
wave front sensor choices is presented as well as the first 
preliminary conclusions. 
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SIMULATED E-ELT HARMONI OBSERVATIONS OF Z~2 ULIRGS 
Javier Piqueras López*, Sara Cazzoli, Santiago Arribas 
Contributed Poster 
*Centro de Astrobiolog’a (CAB INTA-CSIC); piqueraslj@cab.inta-csic.es 
 
The goal of this study is to test the versatility of E-ELT HARMONI, 
in terms of angular resolution, spectral resolution, and sensitivity, 
to optimize observations for a wide range of scientific programs. In 
this context, local ultraluminous infrared galaxies (ULIRGs) are 
perfect candidates for this kind of studies, due to their interacting 
nature and coeval AGN and extreme star-formation activity.  
 
In particular, the nearby ULIRG IRAS F06076-2139  (z=0.037) 
consists of two galaxies in interaction with a rather complex 
morphology. The modelling of the H_alpha emission indicates, for 
both galaxies, ionized gas velocity fields (partially overlapping) and 
velocity dispersion maps are discrepant from the expected normal 
rotating disks, indicating radial motions and/or disturbed velocity 
dispersion distributions. 
 
By using the results of previous VLT/VIMOS optical-IFS studies 
(Arribas et al 2008, Rodriguez-Zaurin, et al. 2011, Bellocchi et al. 
2013), we constructed simulated HARMONI observations of this 
object at z ~ 2 in the near-IR (H_alpha rest-frame), considering 
different spatial scales to optimize e.g., the study of faint and 
diffuse emission or to resolve sub-kpc structures. 
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FROM CALIFA TO HARMONI: TRIGGERING ACTIVE GALACTIC 
NUCLEI OVER COSMIC TIME 
Cristina Ramos Almeida*, Begoña Garcia Lorenzo, Jorge Barrera 
Ballesteros 
Contributed Poster 
*Instituto de Astrofisica de Canarias; cra@iac.es 
Presented by Begoña Garcia Lorenzo 
 
Our aim is to build a sample of active galactic nuclei (AGN) with 
and without galaxy bars and a control sample of non-active 
galaxies matched in mass and morphology from the CALIFA 
survey. CALIFA has provided fully-reduced seeing-limited integral 
field data for ~300 galaxies at redshifts 0.005<z<0.03 to date. Our 
goal is to characterize the gas content and kinematics of AGN and 
non-active galaxies with and without bars in the local universe to 
then probe the same spatial scales in galaxies at redshift up to z~2 
using HARMONI on the E-ELT. This comparison will allow us to first 
define a series of galaxy properties in the local universe, which we 
will use to investigate AGN triggering, and then search for similar 
characteristics on their high redshift counterparts, thanks to the 
unprecedented spatial resolution that HARMONI will provide.  
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THE BLACK HOLE AND HOST GALAXY RELATIONSHIP OVER THE 
COSMIC TIME 
Renato Falomo* 
Contributed Poster 
*INAF - Ossservatorio Padova; renato.falomo@oapd.inaf.it 
 
The discovery of a relationship between the central black hole and 
the properties of their host galaxies is a fundamental ingredient for 
a comprehensive interpretation of the structure and evolution of 
the galaxies. Of particular relevance is the understanding of the 
evolution of this relationship over the cosmic time. To investigate 
this issue we need to measure  the black hole mass and the 
properties (luminosity, size, morphology, stellar population, …) of a 
suitable sample of active galaxies at different redshift. This requires 
exceptional observing capabilities in terms of sensitivity and spatial 
resolution.  We present a set of simulations aimed at probing the 
future spectroscopic and imaging capabilities of ELTs for the study 
of the coevolution of massive black holes and the properties of 
their host galaxies. 
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THE DIFFUSE ISM AND DIFFUSE INTERSTELLAR BANDS OBSERVED 
WITH HARMONI 
Jonathan Smoker* & Nick Cox 
Contributed Talk 
*European Southern Observatory; jsmoker@eso.org 
 
Over the last number of years, there has been a fundamental 
change in how we understand the interstellar medium. Once 
thought to be a system more or less in equilibrium and interpreted 
using a two-phase model, it is now clear that the effect of 
turbulence 
causes non-equilibrium conditions in the interacting components of 
the ISM. With the arrival of HARMONI and its high spatial and 
moderate spectral resolution, it will be possible to study the small- 
and tiny- scale structure of the ISM using background closely-
separated stellar probes, and hence determine in detail how cloud 
conditions change with position on the sky. This is true both for 
sightlines in the Milky Way as well as the Magellanic Clouds. We 
will present ongoing work on diffuse interstellar sightlines and 
diffuse interstellar bands using CRIRES, FLAMES and UVES, and 
map out how these studies could be extended using HARMONI. 
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