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NeEws FROM THE BRIDGE

he very succesful NISP instrument Critical De-
sign Review (CDR) last November opened a se-
ries of important reviews that will last over 2017

and probably part of 2018: the VIS instrument

CDR, the Payload Module (PLM) CDR, the Science

Performance Verification review SPV02, the SGS
Design Review and the spacecraft CDR. At the same
time several complementary observation pro-
grams will start at the Canada France Hawaii Tel-
escope (CFHT), the Javalambre Survey Telescope
(JST), the Keck telescope, the ESO VLT telescope
and with the Spitzer satellite. In order to organ-
ise and coordinate all these activities the Euclid
Consortium made some changes in its organisa-

tion: Canada is now a full EC partner, with Prof Ray

Carlberg (University of Toronto) as ECB Canadian
representative, the Spanish Centro de Estudios de
Fisica del Cosmos de Aragon (CEFCA in Teruel) will
lead the JST observations, Herve Aussel (CNRS and
CEA/IRFU in Saclay) is now leading the SPV group
and Prof Konrad Kuijken (Leiden Observatory) is

leading the new EC Complementary and Ancillary

Observations Group.

Let me welcome and thank them and their teams

FROM THE EDITORS

and wish them all a succesfull year. 1 would like
to take this opportunity to also welcome Prof Sven
De Rijcke from Ghent University, who will replace
Prof Andre Fuzfa (Namur University) as ECB Bel-
gian representative, and warmly thank Andre for
its remarkable work over the past years in order to
set up the Belgian team and organise its entry into
the Euclid Consortium.

We still have four important years to come prior to
launch Euclid and start getting the scientific fruits
of our hard work. This is not that far and I feel more
and more excited as days pass by, imagining all of
us analysing Euclid data, digging imprints of dark
energy or modified gravity in them and get the first
feel on the source of the accelerating expansion
of the Universe. The excellent progresses made in
2016 on all fronts of the mission should keep us
most optimistic and strenghten our will and pas-
sion to make Euclid an outstanding mission.

Let me close by wishing you all a very happy and
succesful Euclid year and look forward to seeing
you at the Euclid Consortium Annual Meeting in
London next June.

Yannick Mellier

elcome to the first newsletter of 2017. The

frequency and content of newsletters has
not quite matched the hectic activity within the
Euclid Consortium - particularly on the side of
the ground segment. To bring you details on what
is going in in the ground segment, we will from
now on also have updates from the Organisational
Units and in the future also from other ground
segment units. This newsletter contains updates
from OU-SIM and OU-VIS that show simulated im-
ages close to what we will receive from the satel-
lite - exciting, and sobering, to see!

Let me also point you to the update by the cosmo-
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logical simulations science working group - they
have been busy with creating a massive reference
simulation for Euclid and some details of this ma-
jor undertaking is given in their update below.

[ hope the newsletter gives you a taste of the great
activity in the EC and that 2017 will be a good
year for us all!

As always, contributions both of writing and for
helping with the newsletter are very welcome,
please contact me!

Jarle Brinchmann (jarle@strw.leidenuniv.nl)
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UPDATE FROM THE EucLID PROJECT SCIENTIST

n May 2008, the Concept Advisory Team

(CAT), chaired by prof. Malcolm Longair,
presented to ESA’s Astronomy Working Group
the most acceptable concept for a dark energy
mission. The CAT agreed to name the mission
“Euclid”, either as an acronym for “European
Cosmic aLl sky Investigator of the Dark uni-
verse”, or as a name for “a Space mission to
investigate the geometry of the dark Universe”.
The start of the implementation phase was as-
sumed in 2012 with launch in 2017. Between
the presentation by Malcolm Longair and today,
early 2017, a lot has happened. The mission
has triggered efforts much larger than the
CAT could have guessed. Euclid has become a
household name among scientists and it estab-
lished one single active scientific consortium,
which is the largest in astronomy. The mission
design has come to maturity and meets the
original concept with only few, but important,
compromises. In hindsight, with all the excel-
lent work achieved so far, and the necessary
work still to be done before launch, it is hard
to imagine that we could have considered a
2017 launch. Euclid’s closest competitor back
in 2008, Solar Orbiter was regarded as a more
mature mission than Euclid. Solar Orbiter was
selected for the 2017 M1 slot, but at present it
is clear that it will not be launched before the
end of 2018. It would be a great achievement if
Euclid can meet a launch by the end of 2020, in
line with our current planning.

Before the CAT agreed on the mission concept,
it had intense discussions on the feasibility of
the proposed probes, Weak Lensing and Baryon
Acoustic Oscillations. Redshift space distortions
as a probe was considered, but its observational
proof of concept came only later that year. Stud-
ies by the dark energy task force and the ESO/
ESA study by John Peacock and Peter Schneider
(who were members of the CAT), as well as the
technical and programmatic envelope provided
by ESA, were used in detail to arrive at an agreed
concept. At the scale of Euclid there was no proof

that the concept would work, and the CAT had to
rely on calculations based on early simulations.
This uneasiness was largely removed at the
Phase-A Extension Review which was passed in
January 2012. One important review objective
was to verify the end-to-end performance of
the Euclid mission, based on the requirements
baseline, spacecraft and instrument design, and
the key instrument specifications. That review
is now called “SPV1”. In this context the sec-
ond Science Performance Verification - SPV2
- kicked-off in January 2017, is an extremely
important exercise. It will give us our position
with respect of the original concept with today’s
best knowledge of both cosmology and Euclid.

Where do we stand in 2017? We are in the pro-
cess of finalising the critical design reviews
(CDRs) of the subsystems, in particular the tel-
escope and instruments, meaning that we will
be ready to manufacture the flight hardware for
delivery. In less than two years from now, the
instruments will be delivered. The ground seg-
ment is taking shape, in November 2017 we will
have to pass the (S)GS Design Review, a major
milestone. Even though the Euclid concept con-
cerns cosmology, the presentation by Malcolm
Longair already mentioned Euclid’s potential of
enabling an unprecedented amount of legacy sci-
ence. In 2016 the Euclid Deep Fields have been
defined and there is a readiness by other facili-
ties to start observing these areas. I would like
to mention our recent workshops addressing
Solar System Objects and the possible science
with the NISP Blue Grism. The success of these
topics with Euclid depends on the efforts by the
Euclid community, willing to make the required
preparations in order to be ready when the ob-
servational data become available. Coordination
and intense collaboration are necessary, but in
view of the interest and professional enthusi-
asm in the working groups, there is no doubt
that Euclid’s legacy science has a great promise.

René Laureijs



THE EucLID SoLAR SYsTEM OBJECTS SciENCE WORKING GROUP

Ithough the Euclid survey will avoid ecliptic lati-

tudes below 15 degrees, the imaging sequence,
in repeated sequences of four broad-band filters is
rather well adapted to the detection of Solar System
objects (SSOs) and their characterisation and has
a great potential for Solar System research with its
spectral coverage (0.5 to 1.8 um) - for details see
Carry (2017).

Several 10° SSOs should be observed by Euclid.
These objects will all have high inclination, which
contrasts with many SSO surveys focusing on the
ecliptic plane. There is therefore a clear margin for
discovery by Euclid until the Large Synoptic Survey
Telescope (LSST) becomes operational.

The hour long sequence of observation (see top fig-
ure on right) will allow us to determine preliminary
orbits, and follow-up of some specific targets can
be envisioned. These observations, consisting in a
suite of four sequences of four measurements, can
be used to determine the SSO rotation period, spin
orientation, and 3-D shape model, once combined
with sparse photometry such as measured by Gaia
and LSST.

The prospect for spectral characterisation seems the
most promising: by extending the spectral cover-
age provided by Gaia and LSST, Euclid will refine the
spectral classification of SSOs and break degenera-
cies in classification (see lower figure on right).

For this purpose the SSO Science Working Group
(SWG) was set-up in 2016 to coordinate efforts
building up on the experience of Gaia in this field.
A dedicated processing for the detection of SSOs,
catalogs of SSOs astrometry, photometry, spectros-
copy, and spectral classification, could be delivered
as Legacy Science.

A Kick-off meeting was held at the Nice observatory
on the 24th of November 2016 to discuss and define
Work Packages with scientists and experts in the
field interested to join the SSO SWG within the Eu-
clid Consortium.

One of the first tasks is to provide the detection en-
velop of Euclid, for both VIS and NISP: ie. the fraction
of SSO recovered as function of apparent speed, ori-
entation, apparent magnitude, as well as astrometric
and photometric accuracy.

The Science Operations Centre at ESAC is expected
take an important role by implementing and run-

For further information on the SSO SWG:

SWG Wiki: https:
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Trails shown by known SSOs in one Euclid hour-long se-
quence of VIS-NSIP imaging. The inset shows a magnified
view of one main-belt asteroid, 2014 WQ501. For further
details see Carry (2017) which the figure is taken from.
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Examples of asteroids classes (A, L, S, and V) which are
degenerated over visible wavelength range. The large
wavelength coverage ofEuclid will allow to easily disentan-
gle such degeneracy (from Carry 2017).

ning a short-term pipeline for fast detections of SSOs
allowing ground-based follow-up or dissemination
of alerts.

Bruno Altieri

wiki.cosmos.esa.int/euclid/index.php/EC SWG _PT

Reference: “Solar System Science with ESA Euclid”, B. Carry, A&A, in prep.




N
F
=]
AN
o
1]
[
=
1
o
TT]
-
-
w
-l
n
=
L
<
=
=
[
oc
O
n
<
O
o
o
—
O
=
L
1]
I
=

STRUCTURAL-THERMAL-OPTICAL PERFORMANCE ANALYSIS OF THE EucLID
TELESCOPE

ow distortion of the telescope under ther-

mal loads transmitted from its environment
is the key to the optical performance of the
Euclid mission. Structural-Thermal-Optical
Performance (STOP) analysis is employed at
different levels to verify compliance with the
tight distortion budgets of the instruments.

The VIS instrument drives the image quality
(IQ) performance of the telescope. The VIS 1Q
is defined in terms of metrics, notably the PSF
(Point Spread Function) FWHM (Full Width at
Half Maximum), ellipticity ¢, and squared radius
R? (defined as the sum of the xx and yy quadru-
pole moments). These parameters describe the
size and shape of the PSF in the telescope x-y
focal plane. Each of these metrics must comply
with static and dynamic requirements. The stat-
ic requirements must be met by any exposure
taken during the mission. By dynamic require-
ments it is intended the spatio-temporal varia-
tions of the PSF during a window of 11,000 sec-
onds encompassing two consecutive fields, each
with four dithered exposures and across the
entire focal plane. The static requirements take
contributions from tolerances in the integra-
tion and manufacturing, ground-to-space tem-
perature drop, zero-g relaxation etc., which will
not change after the initial telescope set-up and
calibration, as well as effects like thermoelastic
distortion and line-of-sight jitter (due to the at-
titude control system), which may vary from ex-
posure to exposure. The dynamic requirements
are affected, in practice, only by thermoelastic
effects. The requirements applied to the space-
craft are summarized in the following table®:

One should carefully consider these values. While
they do apply directly to the spacecraft performance, they
are not the overall IQ obtained at mission level. These static
requirements at mission level are slightly less demanding
(e<0.15, FWHM<180mas, R?<0.057 as?), while the stability at
mission level is one order of magnitude more demanding, as
the temporal stability of the telescope can be improved by
aggregating the stars from more than one field in post-pro-
cessing.

Static Requirements Dynamic Requirements
FWHM <155mas | -- --
Ellipticity | 14 o <2:10%
(e)

R? <0.055as®* | 8R?/R? <2:103

The task of ensuring compliance with the low
distortion requirements begins with the space-
craft and mission design. Major provisions in-
clude structural and thermal decoupling of the
Payload Module (PLM) hosting the telescope
and instruments from the Service Module
(SVM), including the sunshield, which makes
up the main part of the PLM environment;
the same, highly stable ceramic material, Sili-
con Carbide, used throughout the PLM (base-
plate, telescope truss structures and mirrors);
and operational limits to the allowed excur-
sion of the sun in the satellite reference frame.

Verification of the image quality requirements
under thermo-structural distortion is achieved
in a series of concatenated runs of highly de-
tailed thermal, mechanical and optical math-
ematical models. In a first step, the initial condi-
tions of a large number of test cases are defined
to capture the range of variation of the param-
eters representing the external environment
(e.g., sun irradiance, azimuth and elevation of
the sun in the satellite frame) and the satellite’s
internal state (e.g., system and payload operat-
ing modes). Such static environment cases are
processed in the thermal model to derive ther-
mal maps. The thermal maps are then processed
in the structural finite-element model to derive
mechanical displacements. Finally, the resulting
telescope deformations are applied to the opti-
cal model and provide PSFs in selected points
over the field of view, from which 1Q metrics
are derived. Given the size of the models (sev-
eral thousand nodes per module and model),
for an efficient execution it is essential that the
process be automated, which requires careful
preparation and extensive prior verification of
model interfaces (correspondence of thermal
and structural nodes and of structural nodes
and optical elements, interpolation, data trans-
fer, etc.).



Y

Structural Finite Element Model of the Euclid spacecraft

For practical reasons, the process is performed
separately for the SVM (by TAS) and the PLM
(by ADS). The environmental conditions are ap-
plied to the SVM thermal and mechanical mod-
els, in sequence, to derive interface thermal
loads (conductive and radiative) and displace-
ments at the base of the three bipods connect-
ing the SVM to the PLM baseplate. The resulting
temperatures and displacements are applied as
external loads to the appropriate PLM models
(together with the internal loads, most notably
the payload’s thermal power dissipation). Then,
the PLM proceeds with its own thermal-struc-
tural-optical analysis.

The same approach is used for verification of the
dynamic requirements, with, in place of differ-
ent static environmental cases, a time sequence
of snapshots of the satellite captured during the
evolution of a transient such as those occurring

after the satellite has been commanded to point
at a different area of the sky.

The fully-fledged STOP process is being applied
for the first time as part of the mission’s Critical
Design Review (CDR) cycle. It will be repeated,
with models of ever increasing detail and fidel-
ity, at every major system review (qualification,
PLM delivery, flight acceptance). In time, it will
take inputs from lower level models, test results
and model correlations. Eventually, the consoli-
dated telescope performance will be used to
validate the reference survey strategy and help
plan the survey execution.

Alberto Anselmi (Thales Alenia Space Italia -
Torino )

Giuseppe Racca (ESA/ESTEC - Noordwijk (NL))
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UPDATES FROM THE ORGANISATIONAL UNITS

OuU-VIS

VIS data processing activities in 2016

In 2016 several major milestones were achieved
by the OU-VIS and SDC-FR teams. In the frame-
work of the Scientific Challenge 2, the exist-
ing VIS PF prototype pipeline was successfully
migrated to the Euclid ground segment archi-
tecture. This pipeline has been now been ex-
ecuted on both the SDC-FR infrastructure and
(independently) at SDC-IT. In preparation for
Scientific Challenge 3, many bugs identified in
the previous version of the pipeline have been

corrected and several new processing elements
have been added. In December 2016, for the first
time, this new pipeline processed SIM images
containing both galaxies and stars. Although the
input SIM images do not yet contain objects to
the depth that Euclid will provide, the VIS pipe-
line output provides an exciting glimpse of the
new Universe that Euclid will open to us (see
figure below)..

The VIS data processing team (OU-VIS and SDC-
FR)

The left panel shows a section of one CCD of a 565s VIS exposure. Cosmic rays, charge transfer inef-
ficiency, ghosts, background, flat-field and bias effects have been applied to the simulated images of
stars and galaxies. The right panel shows the combination of four such images after they have been
processed by the VIS pipeline. This image covers only a tiny fraction of the 0.6 square degrees of the

VIS focal plane.

OU SIR

Activities are busily progressing along many dif-
ferent directions for OU-SIR, as we prepare to
enter into year 2017. Software development for
the main spectroscopic data reduction pipeline
is moving forward pretty much as scheduled,
with the main pipeline components already in-
place, and able to withstand their functionality
challenge as part of the Ground Segment Scien-
tific Challenge nr. 2, that took place in the spring
months of 2016.

For 2017 we will be facing two new impor-
tant challenges, the Ground Segment Scientific
Challenge nr. 3 (SC3), and the Euclid Consor-
tium second Science Performance Verification

(SPV2). As part of SC3 we will be able to test for
the very first time a realistic flow of operations
among the different Euclid pipelines. Most im-
portant for us will be the fact that the spectro-
scopic pipeline will be running its tasks starting
from a real photometric catalog, created by the
OU-MER pipeline on the basis of simulated VIS
and NISP imaging data (reduced by the OU-VIS
and OU-NIR pipelines, respectively), instead of
relying on the perfect catalog used by OU-SIM to
create the simulated data as it was done so far.
As part of SPV2 we will have, for the first time,
the real spectroscopic pipeline to be integrated
in the end-to-end simulations designed to test
the overall Euclid mission capability of reaching
the scientific goals it was designed to achieve.



Software development for the calibration pipe-
line is instead lagging a bit behind, with respect
to the main data reduction pipeline, in part by
design, and in part because some of the calibra-
tion requirements are still being refined and
consolidated. This situation is also partly to
blame for the delay in defining all details about
the validation procedures for the OU-SIR pipe-
line. In fact the validation part of the pipeline
development will be the major focus of our ac-
tivities for the next six months, because it will
have to be completed by the summer of 2017,
to meet the third important challenge we will be
facing next year: the Ground Segment Design Re-
view, one of the official ESA reviews, designed to
monitor the development of all Ground Segment
activities.

Marco Scodeggio
OU-SIM

During the last semester of 2016, OU-SIM has
concentrated all efforts in the development and
production of the simulation images required
for the Scientific Challenge 3 (SC3). With re-
spect to the previous challenge, this simulation
will include new features and models for the
VIS and NISP instruments, such as new Point
Spread Functions in all channels, detector non-
linearities and a realistic dark and flat maps as
measured in the laboratory amongst other. In
addition to the Euclid instrument simulators,
SC3 will also contain simulated images from two
external ground-based surveys: the Dark Energy
Survey (DES) and the Kilo-Degree Survey (KiDS).
All Euclid and External simulations must have
a consistent and homogeneous parameter and
input set. The stellar input will come from the
same Besancon model, as it was for the Scientific
Challenge 2 (SC2). The cosmological input will
be renewed and the brand new Euclid Flagship
simulation will be fed to all SC3 simulations. A
first set of images have already been produced
in November to test the Science Ground Seg-
ment pipeline (see figure in the right column).
In order to deliver a minimum of 3x3 Euclid field
area (~6 sq. deg.) agreed for this Challenge, OU-
SIM is making both pipeline and data model ho-
mogeneous and standard to the common Euclid
Ground Segment system. A validated simulation
set for SC3 will be delivered by the end of Febru-
ary 2017.

Simulated Level 1 images for the same field of
view, only a small region of the FoV is shown.
From the top down is VIS, NISP and the slitless
NIR spectrum shown (note that no cosmic rays
are included in the latter).

The data produced will also serve for the Sci-
ence Performance Verification Cycle 02 (SPV-
02), a key process for the verification of the mis-
sion. The SPV simulation set will be delivered
after the SC3 and its size and depth will depend
on the final code performance and will be stab-
lished with the SPV group in January 2017.

Santiago Serrano & Anne Ealet
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OU-MER

MER is the Organizational Unit responsible of
a crucial part of the Euclid Ground Segment -
namely the preparation of the photometric cata-
log including all VIS, NIR and EXT data.

MER has reached two important milestones in
these months. First, a complete version of the
whole MER Processing Function has been com-
pleted. MER has implemented a pipeline that
performs all the steps required for the process-
ing of the Euclid data: - i.e. computation of final
image mosaics, background subtraction, detec-
tion (over a combination of VIS+NIR images),
deblending (using high resolution VIS images),
optimal photometry of VIS, NIR and EXT imag-
es, star-galaxy separation, final assembly of the
multiwavelength catalogue.

The second milestone is the integration of this
pipeline into the Euclid processing system, that
has been done in tight collaboration with the
relevant SDCs (IT, DE and FR). These activities
have been performed in the framework of the
Scientific Challenge 3 (SC3), for which MER has
the scientific responsibility. Two important mile-
stones are foreseen for the next months. The first
is the evaluation of the scientific performances of
the whole pipeline and the comparison with the
mission requirements. To accomplish this goal
MER will analyze a proper set of simulated im-
ages eventually delivered by OU-SIM. The second
milestone is the adoption of an improved tech-
nique for object deblending, that is particularly
challenging due to combination of high spatial
resolution and large dynamic range of the Euclid
images. Several competing algorithm are being
evaluated and a final selection will be performed
using simulated and emulated data.

Adriano Fontana

OU-PHZ

The OU-PHZ activities over the last year have
been marked by three significant advances: the
second PHZ Data Challenge (DC2), the color-
space calibration of photometric redshifts and
the development of the first building blocks of
the Euclid PHZ pipeline.

The second PHZ Data Challenge combined COS-
MOS data from the Dark Energy Survey Science
Verification, HST ACS data and Ultra-Vista near-
infrared data, with some 20’000 reliable spectro-
scopic redshifts from COSMOS/CANDELS. OU-

EXT and OU-MER have been involved in the data
processing in order to provide us with Euclid-
like photometric data. In addition to allowing us
to evaluate the performance of our algorithms,
DC2 has been very interesting to test our inter-
faces with OU-EXT and OU-MER. Six algorithms
have been officially submitted to DC2, including
machine-learning algorithms, template-fitting
algorithms and a hybrid algorithm. DC2 has also
served as a testbed for a number of other algo-
rithms.

The calibration of the photometric redshifts is
one of the biggest challenges to achieve the sci-
entific goals of weak-lensing tomography. We
achieved a breakthrough by exploring the color-
space distribution of galaxies, which allowed us
to considerably reduce the number of spectro-
scopic redshifts needed for the calibration. Dedi-
cated observations have already started on Keck,
GTC, and possibly soon on VLT. More than 2000
spectra have already been obtained out of the es-
timated 5000 that are needed.

In parallel to the algorithm exploration by OU-
PHZ, Euclid-compliant tools dedicated to photo-
metric-redshift computations are developed by
the Swiss SDC. Phosphoros is a C++ code writ-
ten from scratch with the support of OU-PHZ to
compute photometric redshifts and physical pa-
rameters using the template-fitting algorithm.
It also implements advanced effects, like in par-
ticular the full treatment of Galactic extinction.
Phosphoros 0.6 has been released, and will be
made available next year to all Euclid members,
when sufficient scientific validation will have
been made. A Euclid-compliant framework to
implement any kind of machine-learning algo-
rithm, called PRIMAL, has been also developed.
PRIMAL will allow us to rapidly implement, test
and optimize the numerous machine-learning
algorithms that can be used to compute photo-
metric redshifts.

Stephane Paltani & Francisco Castander

OU-SHE

Measuring Cosmic Shear with Euclid

OU-SHE has one of the most technically challeng-
ing tasks within Euclid, ensuring that the meas-
urement of the Cosmic Shear signal from the
tiny distortions of over 1.5 billion galaxy images
across the sky is unbiased to one-part in a thou-
sand, per galaxy, for Dark Energy Science. Given
the angular size of the galaxies is about the size



of a one Euro coin held up about ten kilometres
away and only covers a few pixels, while the dis-
tortion of the coin is only a few hairs breadth in
size, this is no mean feat.

To do this, OU-SHE has to correct the galaxy im-
ages for distortions introduced by the telescope
optics and detector effects which would other-
wise dominate the signal by many orders of
magnitude. It can do this by using stellar imag-
es, which are not lensed, but whose light travels
the same path through Euclid. To make this cor-
rection OU-SHE has developed an accurate Point
Source Function (PSF) model of the VIS-chan-
nel, which will account for image distortions in-
troduced by the telescope optics and its modes
of deformation (see figure below). This will be
calibrated to a ground-model before launch and
then tuned to fit stellar images in flight. This
PSF model will be used throughout the Euclid
pipeline, and will be available to Euclid Consor-
tium members.

Euclid broadband VIS PSF Model based
on a physical model of the telescope
structure and optics.

The heart of the Euclid Cosmic Shear measure-
ment is the shear estimation, based on measur-
ing the shapes of galaxies. Here we have devel-
oped both galaxy model-fitting and
moment-measuring approaches, which can be
used for Frequentist or Bayesian shear estima-
tion. These multiple methods allow for internal
cross-checking of results, and are optimised for
unbiased estimation of the shear field. To de-
velop and test these methods we have devel-
oped realistic Euclid image simulations which
mimic the real Universe and Euclid distortions.
To ensure the image simulations look as real as
possible, we are “Euclidizing” Hubble Space Tel-

escope (HST) images of galaxies (see figure be-
low), correcting for HST image distortion before
adding Euclid’s, to emulate the Universe Euclid
will see as closely as possible. Our methods will
have to deal with blended images, the colour-
dependent differences in stellar and galaxy dis-
tortions, residual trailing from the correction of
Charge Transfer Inefficiency in the VIS CCDs,
and many other real-world effects. In addition,
with the Weak Lensing Science Working Group,
we have developed a suit of Validation tests and
sanity checks which will be implemented in OU-
SHE.

'

OU-SHE simulations of galaxy images, based on
realistic galaxy properties (foreground right), with
Euclid detector noise (background), and a typical
low-signal-to-noise galaxy used to measure cosmic
shear (foreground left).

All of the prototype code OU-SHE will need has
been developed over the last three years, and
is now coming together in a single pipeline in
the SDC. Over the next year, we plan to fully in-
tegrate with OU-VIS, OU-MER, OU-PHZ and OU-
LE3, in anticipation of Science Challenge 4 in
early 2018, by which time all our code will be in
a mature state and we hope to run simulations
through the main Weak Lensing pipeline. Many
challenges still await OU-SHE, in particular ob-
ject selection which will introduce shear biases.
But development is on track and holding steady.
If you are interested in joining in with the OU-
SHE work, please drop us an email.

Andy Taylor, Tim Schrabback & Frederic Cour-
bin, on behalf of the OU-SHE Team.
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UPDATES FROM THE SciENCE WORKING GROUPS

Cosmological Simulations SWG

The primary task of the Cosmological Simula-
tions SWG (CSWG) is to validate the tools used
to generate mock galaxy catalogues with the
level of quality expected from the Euclid Science
Requirements Document. For example, these
catalogues must reproduce the main Euclid
observables with a predefined target accuracy.
The CSWG is also providing to the Euclid collab-
oration, on a best-effort basis, simulated galaxy
catalogues. These synthetic catalogues will be
used by the various science SWGs to prepare the
mission, and by the Science Ground Segment
(SGS) to test the various data processing pipe-
lines.

Simulations from the CSWG are also a key ingre-
dient in the ongoing Science Performance Veri-
fication (SPV) exercise, which will review the
entire Euclid SGS performance with respect to
the so-called Level 0 requirements. The second
cycle of the SPV will run throughout 2017 using
the first official Euclid mock galaxy catalogue
based on a recent state-of-the-art cosmological
simulation and called the Euclid Flagship Simu-
lation.

This N body simulation was run on the Swiss
supercomputer Piz Daint using 4000 Graphical
Processing Units (GPU) running in parallel. This
unprecedented effort featured 2 trillion (2x10'2)
dark-matter particles, whose dynamical evolu-
tion was computed by the Fast Multipole Tree
code PKDGRAV3 (https://bitbucket.org/dpot-
ter/pkdgrav3), developed at the University

of Zurich. A gigantic light-cone containing the
simulation data between redshift 0 and redshift
2.3 was generated and stored to disk, providing
a halo catalogue that will allow to model billions
of galaxies with masses as small as one tenth of
the Milky Way mass. More details on the simula-
tion and other benchmarks can be found in the

paper submitted to the arXiv, https://arxiv.org/
abs/1609.08621.

The Flagship Simulation dark matter outputs
and halo catalogues are being ingested in the
Spanish Data Center at Port d’Informacio Cien-

tifica (PIC) in Barcelona. These outputs are
then processed by a complex scientific pipeline
developed by the scientists at the Institut de
Ciencies de I'Espai (ICE, www.ice.csic.es) and
PIC (www.pic.es) to produce a massive synthetic
galaxy catalogue. This catalogue, based on the
Halo Occupation Distribution (HOD) algorithm,
contains a complete set of galaxy properties, in-
cluding those relevant for galaxy clustering and
weak lensing, the main science probes of Euclid.
Besides, it shall include key systematics, such as
intrinsic galaxy alignments, that closely match
those of the observational data. Ultimately, the
Flagship Galaxy Catalogue is expected to cover
14’000 square degrees in the sky, including
about 2 billion galaxies down to the magnitude
limit expected for the wide survey. The first data
release of the Flagship Mock Catalogue to the
Euclid Collaboration is expected by end of Feb-
ruary 2017, and will cover about 5000 sq.deg.
(one octant of the entire sky).

In the annual CSWG meeting, held in the Insti-
tut de Ciencies de L'Espai on November 10-11,
about 40 simulation experts within the Euclid
collaboration gathered to discuss critical as-
pects of the working group roadmap. In par-
ticular, they focused on the construction and
validation of the Flagship Galaxy Mock Cata-
logue, improved physical modeling aspects that
are relevant to achieve the accuracy promised
by the Euclid mission, such as gas physics, the
impact of massive neutrinos, or the ability to
model non-standard gravity models. Another
major topic was the design of optimal strate-
gies for the computation of massive covariance
matrices needed for cosmological parameter
inference, or for the development of emulators
that accurately reproduce observables within
a wide parameter space. Development of these
roadmap aspects will require large access to
HPC resources before and after the launch of the
Euclid satellite. Synergies and complementary
efforts between European and US funding re-
sources were explored as a way to address this
major bottleneck.

In summary, these are exciting times for the
cosmological simulations working group, with



major challenges ahead that require the co-
ordinated work of many experts within the
science collaboration. The upcoming release
of massive synthetic galaxy catalogs with
unprecedented accuracy, for the science work-
ing groups and the ground segment, will be a
major milestone in the scientific preparation
of the Euclid mission.

Pablo Fosalba & Romain Teyssier

CMB Cross-correlation SWG

Closing the loop on Simulations

Over the past year, the Cosmic Microwave
Background Cross-correlation Science Work-
ing Group (CMBXC) met two times, in a dedi-
cate meeting in Orsay, as well as in a splinter
meeting at the Consortium. There, the struc-
ture of the Work Packages (WP) was updated,
and estimators of the relevant observables
for Euclid surveyed. In the fall, the CMBXC WP
coordinators joined simulation meetings in
Munich and Barcelona presenting ray trac-
ing infrastructure, completed over the last
year, and plans for dedicated simulations. The
CMBXC is organizing a dedicated meeting in
February 2017, dedicated to the latter.

Good news! The italian ministry for University
and Research approved the first national pro-
posal dedicated to Euclid, supporting explicite-
ly science activities with PostDoc, calls expect-
ed to open soon in 2017. One of the positions
will be at SISSA, dedicated to CMBXC work.

Carlo Baccigalupi & Nabila Aghanim

PUSWG

Over the past year the Primeval Universe WG

has provided input to the discussions on the
selection of the Euclid Deep Fields and on the
blue grism science case.

For the Deep Field selection we have provided
rankings of potential fields for criteria such
as zodiacal light, extinction and access from
ground-based facilities for follow-up and pre-
paratory observations. We made in particular
the case for the choice of 10 sq. degrees in the
CDFS. A large programme with Spitzer was pro-
posed by P. Capak on the CDFS and NEP fields.
More than 5,000 hrs of observations have been
subsequently allocated. Observations are now
progressing at full pace and the first epoch is
completed.

As for the blue grism discussion, a strong sci-
ence case is emerging for the detection and
evolution of Ly-alpha emitters at the end of re-
ionization. Recent results indicate that there
are more bright Ly-alpha emitters than had
been anticipated a few years ago. With the blue
grism, the direct detection in spectroscopy of
thousands of objects will enable studying the
evolution and clustering of Ly-alpha emission
as a function of redshift, thereby providing sig-
natures of re-ionization.

On other fronts, theoretical work is progressing
for estimating the feasibility of detecting very
high-redshift poplll SNe and how tomographic
measurements of the sky background with the
NISP filters will enable isolating and constrain-
ing the Cosmic Infrared Background at red-
shifts 10<z<16.

Jean-Gabriel Cuby & Sune Toft




EucLiD DATES IN 2017 (UNLESS OTHERWISE STATED)

e November 2016 - First SC3 simulation set from OU-SIM

e January 11-13 - EcSGS PA (Product Assurance) Workshop, Paris IAP

e January 12 - VIS Instrument CDR Kick off meeting at ESTEC

e January 25 - Science Performance Verification SPV02 Kick off meeting at IAP
e February 01-02 - Euclid Consortium Board F2F meeting in Heidelberg

e February 20-21 - Calibration meeting at University College London (UCL)
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e February 22 - SWG-0U Garage days at UCL

e February 23-24 - OU-LE3 meeting RAS

e February - Final SC3 simulation set from OU-SIM

e March 1-2 - WL Validation & Verification meeting, also UCL

e March 1 - Start of Infrastructure Challenge 7

e March 15 - Start of Scientific Challenge 3

e March 23-24 - Euclid Science Team meeting in Heidelberg

o April - Extended SPV simulation set with the new Flagship cosmological
simulation from OU-SIM

e June 5-8 - Euclid consortium annual meeting in London.

e June 12-14 - CFIS meeting at IAP

e July 06-07 - Euclid Science Team meeting at ESTEC

SOCIAL MEDIA PRESENCE

y Twitter: @EC_Euclid. Please follow us!

E_ Facebook: Euclid Consortium

Instagram: euclidconsortium. Send images to consortiumeuclid@egmail.com,
along with any needed credit, your name and supporting short text.
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