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Cosmology

MOSAIC (ELT-MOS)

MOSAIC  Multi-Object Spectrograph for Astrophysics, Intergalactic-medium studies and
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MQOSAIC

to
provide high survey
speed

a

in the 2030s
landscape
in providing
multiplex over a
large patrol field on
the largest optical
telescope ever built

electron

electron capture
half-life:

X
53.22 days [

enabling ambitious
shared
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Vision
Deliver an instrument in a timely

fashion such the there are still
exciting discoveries to be made

Mission
The MOSAIC consortium aims to
develop the best-in class multi-object

spectrograph that we can with the
funds available

Goals

* Hit each and every milestone on time
* Plan for success
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We had a successful System Architecture Review

2025-10-01

SOW

Early risks identified and some
been addressed

Contractual dates in

KO Aug 2023

SAR Aug 2025

PDR Dec 2027
FR Aug 2028

FRA Feb 2029

IRR Aug 2033

TRR Aug 2034
PAE Feb 2035

PAC Aug 2036
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Contractual Key Milestones ;

-

i First light
KM.8 Test Readiness Review 9 @

August 2034

KM.10 Provisional
Acceptance Chile
February 2036

KM.5 Final Design Review

” KM.4 (b) Funding Review
August 2028

ouCT

MOSAIC Phase B2 KO
16t of September 2025

** Important note:

If it is possible to conclude funding

review (a) in time for the board

meeting in December 2028, this
date can accelerate the process

Dates reflects contractual dates as defined in

2025-10-01 ESO-349511MOSAIC SOW

KM.4(a)Funding Review **
August 2028
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MQOSAIC

Requirements Engineering:

* Ensure that all user requirements are
flowed down correctly and
consistently.

* All critical engineering requirements
have been identified and captured.

* All interfaces identified and defined.

24 - 36 months

The next three years

Complete sub-system designs

* Ensure that all the critical parts
used have a technology readiness
level of 5/6 or above.

* Create performance models to
prove compliance of the designs.

* Get quotation and refine direct
material and non-recuring costs.

PDR Data Pack: Prototypes:

Prepare the preliminary design review Build, test and characterise

data pack for a successful Instrument prototypes identified in the MOSAIC
PDR Technology Development Plan

2025-10-01 8



Procurements needs for MOSAIC

MOSAIC

Front End
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MOSAIC

ICOS:

ORSS (x8)

Rotating Structure ¢

Cable Wrap 4

Static Structure

Contacts:

Kacem El Hadi LAM
(kacem.elhadi@lam.fr)

Diane CHAPUIS EPFL
(diane.chapuis@epfl.ch)
Always cc:

Hermine Schnetler OBSP
(Hermine.Schnetler@osbpm.fr)

|

MOSAIC Front-End Overview

® CALEMOS

*FP populated with Positioners
—e GLAO (x4)
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Procurement

plans are

dependant on

development

approach:

* In-house
versus

« contracting out
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* Focal Plane WP provided by University of
Oxford (UoX)

* Quantity: One-1

 Material : Steel, Aluminium or Carbon
fibre (TBC)

* No planned procurement

MOSAIC Focal Plate

Plan to manufacture
in-house

lan Lewis (ian.lewis@physics.ox.ac.uk)
Gavin Dalton (gavin.dalton@stfc.ac.uk)
Always cc: Hermine Schnetler OBSP
(Hermine.Schnetler@osbpm.fr)

2025-10-01

Focal plate populated with = 300
positioners
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MOSAIC Positioners

Focal plate populated with = 300

Positioner WP: managed by EPFL positioners

Opto-Mechanical Assembly : | t
o 5 mirrors: est. 500€ i l
o 2 lens doublets: est. 400€
o 2x ADC triplet prisms : est. 3k€
o 5 BLDC motors
* 1x 13mm diameter motors
= 4x 8 mm diameter motors (identical)

= Hall sensors or encoders TBD

Electronics: Control PCA

Contacts:

Always cc the PM:Hermine Schnetler
(hermine.schnetler@obspm.fr)

EPFL:

Markus Thurneysen (markus.thurneysen@hesge.ch)
Maxime Rombach (maxime.rombach@epfl.ch)
Optics: Jurgen Schmoll Durham University)
(jurgen.schmoll@durham.ac.uk)

VIS fiber bundle

e

NIR fiber bundle

POS Quantity: 300 and spares (TBD)

342

Planning : early prototyping and design qualification during PDR and
production readiness during the FDR phase.

Production should start after MOSAIC FDR (2031)

2025-10-01
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MOSAIC Instrument Rotating, Static

2025-10-01

Structure, & Cable Wrap

Contacts:

LNA : Bruno Castilho bruno@lna.br

LNA Decio Ferreira dferreira@Ina.br

Always cc the PM: Hermine Schnetler OBSP
(Hermine.Schnetler@osbpm.fr)

o Material : Steel
« ICOS WP: managed by LAM/USP - Brazil
o Mass Budget: 13,3tons

o Size :
o Height 8 metres, Barrel diameter 3meters
o Footprint (excluding the stairs): =6 m x 6 m

e Planning : procurement after FDR (2031) or earlier
depending on chosen strategy

13
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MOSAIC ORSS

Optics

o 1-4: Custom NIR achromats

o Qty: 10 of each, incl. prototyping and spares 1 2
o Est. cost: 200 k€ l
Linear stages § mé

o) 5: 1000 mm range, closed loop

6: 45 mm range, closed loop il

o
o Qty: 10 of each, incl. prototyping and spares
o Est. cost: 230 k€ 7 5 6

7: Carbon structure Contacts:

o) Qty: 10, incl. prototyping and spares Lagrange Nice:

o Estcost: 200ke Julien Dejonghe (Julien.Dejonghe@oca.eu)

Planning : First items for prototyping in Nick Cvetojevic (nick.cvetojevic@oca.eu)

2026-27, total after FDR (2031) Always cc the PM: Hermine Schnetler OBSP
(Hermine.Schnetler@osbpm.fr)

2025-10-01 14


mailto:nick.cvetojevic@oca.eu
mailto:Hermine.Schnetler@osbpm.fr

Description Specification

Procurement

k€150 Large optics (a. Ieps of approx 4 Lens AR coated R<0.5% 550—850nm
2500 x4, b. dichroic ca. Dichroic long bandpass cut-on 560nm, cut-off 620nm, peak R 588-591nm, T 630—800nm
500x700 x4) and small optics

k€20 Space frame 4 Stainless steel box tubing welded into defined structure, CNC machined with TBD

precision, blackened

k€12 Rotation stage (high precision 4 To hold @120 mirror, all gravity orientations, angular range +0.3 degrees, precision 1:5x10°
& accuracy)

k€12 Positioning linear stage (high 4 To hold 1kg, all gravity orientations, translate 150mm, precision of +0.5mm, encoder
precision & accuracy) required

‘ k€4 Kinematic feet 8 sets Load 200kg per triplet in all gravity orientations, may require customisation
k€30 Rotating test stand 1 Capable of 200k unit rotation 3x1x1 metres, clear access from front, integrated cable wrap,

0—15 deg C operation, low runout rotary positioner with encoders

planned for post

LGSS optical design based
on HARMONI LGS WFS

NGSS WFS optical
design

Contacts:

Durham University:

Nazim Ali Bharmal
n.a.bharmal@durham.ac.uk
Jennifer King
jennifer.king@durham.ac.uk

Always cc the PM: Hermine
Schnetler OBSP
(Hermine.Schnetler@osbpm.fr)

2025-10-01
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MOSAIC CALEMOS

* [llumination projectors & UST screen

* Procurement planned for after FDR

(2031)

Rectangular
HCL Lamp holder lens slot
SM2E60 i
(152mrrI) SM2L20 SM2L30
R i [
. m% MI/]T) ] l_é?‘vl
N ‘ I - W
Custom 2 . —— *
Adaptor 80mm
SM2A6
LAMP-SM2* SM1L10
L

Do E0 4305 Dbl O 45738
wun sy s L]
g_i._—{ -—ﬁ-—( CHASH r-—%——{m nGats
SR o]
Pty L iy SR,
ST S SwiagT ST Sysen ST
aperie epetre

Contacts at Fractal:

Ana Perez Calpena (ana.perez@fractal-es.com)
Marisa Garcia (marisa.garcia@fractal-es.com)

Always cc the PM: Hermine Schnetler OBSP

(Hermine.Schnetler@osbpm.fr)

2025-10-01
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Flat field lamps
X

Spectral lamps

3

Shuttars x &

e

USsT
{Ultra Short Throw,
mobile scréen)

T

1

1

1 Screen motor(s)
Wl (1eorz, TBC)
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mIFU - Prototyping phase

French funds (400k€) from DIM
ACAV+ & ANR for the study,
manufacturing and metrology for a
prototype with 28 fibres.

@) Results beginning 2026

New proposal (682k€) to DIM
ORIGINES

@) Manufacturing the first IFU of MOSAIC

with 168 fibres.

@) Analysis and final design of the full- —
scale prototype and MAIT of its. P I " seonan &

Data Modifications

O  The funding level will be know at the

end 2025.

Contacts at OBSPM:
Isabelle Guinouard (isabelle.guinouard@obspm.fr)
Always cc the PM: Hermine Schnetler OBSP
2025-10-01 (Hermine.Schnetler@osbpm.fr)

Figure 1 : Plan d'ensemble Prototype

17
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MOSAIC

Procurements Needs for MOSAIC
VIS Spectrograph

LR Collimator

LR Dichroic / /
& = .-y 7

Y4 BLUE gratings wheel
LR Slit

Corrector lens (4x)

RED gratings wheel

~ 17
HR Slit
RED camera HR Dichroic

2025-10-01 18
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MOSAIC VIS Spectrograph Overview

Contacts:

Thomas Augusteijn (augusteijn@astron.nl)
Meghna Mohamed (mohamed@astron.nl)
Always cc the PM: Hermine Schnetler OBSP
(Hermine.Schnetler@osbpm.fr)

VIS Spectrograph
Procurement planned for
directly after FDR (2031) or

we need Long Lead Item (LLI)
reviews

earlier depending on whether

19
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MQOSAIC

VIS Spectrograph Cameras

®  Strategy — to be decided (whether to outsource

completely or do in-house)

o Quantity — 2 (1 red camera and 1 blue
camera)
o Planning : procurement after (LLI) FDR

o Contact persons : LSW Heidelberg:

LR Collimator
LR Dichroic / - BLUE gratings wheel

LR Slit

Corrector lens (4x)

RED gratings wheel

Contacts:

Thomas Augusteijn (augusteijn@astron.nl)
Meghna Mohamed (mohamed@astron.nl)
Always cc the PM: Hermine Schnetler OBSP
(Hermine.Schnetler@osbpm.fr)

~
HR Slit

RED camera HR Dichroic

2025-10-01
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MOSAIC

« 3gratings perarm (1red LR, 2xred HR forred arm and 1 blue LR, 2x
blue arm)

« Waiting for ROM quotes from Horiba, INAF, Wasatch, loF (VPH)
. Received ROM quote from Plymouth (Binary grating)
. Planning : procurement after (LLI) FDR

VIS Spectrograph Gratings

blue HR for

LR Collimator

LR Dichroic

Contacts:

VIS PM: Thomas Augusteijn
(augusteijn@astron.nl)

WPM: Walter Seifert
(wseifert@lsw.uni-heidelberg.de)
Always CC the PM:

Hermine Schnetler
(hermine.schnetler@obspm.fr)

HR Slit

RED camera HR Dichroic

2025-10-01

BLUE gratings wheel

Specifications LR high-efficiency Gratings B & R

DRAFT data
LR gratings B & R
[operating mode Transmission
|peam polanzaton urpcianzed
Joine density 1335 Umm =2 bmm [876 bmmn 22 Umm
|Dispersion onentabon | Paraliel o long side of substrate
|Wavelengn range 3%0nm _ 625nm [595am —s520m
‘enter wavelength S1inm | 7790m
] 19.95° 2025

=3

19.95" +0.25

|Efficiency 1= order

[Spec: 80% peak, » 50% al edges
JGoai: > 5% peak, > 60% at edges

jsef area eliptical 285mm x 260mm (Beam size 250mm)
[Difiracted wavefront | Goal: PV <2). over CA @633nm (best effort)

Specifications HR high-efficiency Gratings B1 & B2

DRAFT data

HR gratings B1 & B2

foperating mode Transmission

Beam polarizati unpoiarized

lLine density 2703 Umm =2 Umm [ 3442 umm £2 umm
[Dispersion orientation | Parallel 1o long side of substrate

avelength rangs 5050m — 580nm
[Center wavelengtn___| 548nm

393nm — 458nm
4280m

A7.5°40.25°

47.5°30.25%

[Eficiency 1% order  [Spec: £5% peak, > 40% at edges
(Goal: > 75% peak, > 50% at edges

lUseful area eliptical, 390mm x 260mm (Beam size 250mm)

Diffractea wavetront | Goal: PV <2J. over CA @533nm (best effort)

Jauaiity

Specifications HR high-efficiency Gratings R1 & R2

DRAFT data
[ HR gratings R1 & R2
|operating moge Trensmiss
[Beam polarization unpolarized
Line density 2278 limm 22 Umm [ 1770 ymm =2 umm
I fon_| Parallel to long side of subsirate
avelength range | 610nm — 680nm [7650m — 680nm
Center £47nm [8330m
Jeol 475 005"
l&o 47.5° 5005
Efficiency 19 order _[Spec. 65% peak, - 40% al 6dges
Goal. > 75% peak, > 50% at edges
Usetl area eliptical, 350mm x 260mm (Beam size Z50mm)

Diffracted wavefront

Goal: PV <21, over CA @633nm (best effort)

lauaiity

21
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VIS Spectrograph ‘Other’ Optics

. 2 x collimators, 2 x dichroic, 4x corrector lenses

LR Collimator

. Planning : procurement after Long Lead Item

L BLUE gratings wheel

Review
Corrector lens (4x)
« Contact persons: LSW Heidelberg: BLUE camera
RED gratings wheel
R Collimat:
Contacts: ~t

Thomas Augusteijn (augusteijn@astron.nl)
Meghna Mohamed (mohamed@astron.nl)
Always cc the PM: Hermine Schnetler OBSP
(Hermine.Schnetler@osbpm.fr)

2025-10-01
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Procurements Needs for MOSAIC
NIR Channel

Key Items (indicative): En

Camera) i

* Cryogenic systems (cryostats,

mechanisms) E § S—

Optical assemblies (benches, e e s et
collimators, cameras, beam
splitters, filters, mirrors) e

* Large optics (VPH gratings)

* Calibration sources (spectral &
continuum lamps)

Contacts:

e Structural components Ana Perez Calpena (ana.perez@fractal-es.com)
Marisa Garcia (marisa.garcia@fractal-es.com)
Always cc the PM: Hermine Schnetler OBSP

(Hermine.Schnetler@osbpm.fr)
2025-10-01 23
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