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Abraham & van Dokkam ‘14, PASP; Abraha et al. arXiv:1612.06415)
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( u : surface brightness, a : pixel area, n : throughput, f: focal ratio)
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Formation and Evolution of Galaxy Outskirts
Proceedings IAU Symposium No. 321, 2016 © International Astronomical Union 2017
A. Gil de Paz, J.H. Knapen & J.C. Lee, eds. doi:10.1017/S1743921316011388

The MESSIER surveyor: unveiling the
ultra-low surface brightness universe

David Valls-Gabaud!? and the MESSIER. collaboration

!CNRS, Observatoire de Paris, France
?Institute of Astronomy, Cambridge, UK

Abstract. The MESSIER surveyor is a small mission designed at exploring the very low surface
brightness universe. The satellite will drift-scan the entire sky in 6 filters covering the 200-
1000 nm range, reaching unprecedented surface brightness levels of 34 and 37 mag arcsec™ in
the optical and UV, respectively. These levels are required to achieve the two main science goals
of the mission: to critically test the ACDM paradigm of structure formation through (1) the
detection and characterisation of ultra-faint dwarf galaxies, which are predicted to be extremely
abundant around normal galaxies, but which remain elusive; and (2) tracing the cosmic web,
which feeds dark matter and baryons into galactic haloes, and which may contain the reservoir of
missing baryons at low redshifts. A large number of science cases, ranging from stellar mass loss
episodes to intracluster light through fluctuations in the cosmological UV-optical background

radiation are free by-products of the full-sky maps produced.



MESSIER space mission: f/2, 35 mag arcsec?(350-1000 nm)

A fast, wide-field and distortion-free telescope with
curved detectors for surveys at ultra-low surface &

brightness arXiv:1710.08776 ---

EpuARD MusLimov!2*, DavID VALLS-GABAUD>*5, GERARD LEMAITRE!, EMMANUEL HuGoT!, MESSIER (Ddetector
WILFRED JAHN!, SIMONA LomBARDO!, XIN WANG®, PAscAL VoLAl, AND MARC FERRARI! O)Eﬁij(

1 Aix Marseille Univ., CNRS, LAM, Laboratoire d'Astrophysique de Marseille, 38, rue Joliot-Curie, 13388 Marseille, France

2Kazan National Research Technical University named after A.N. Tupolev-KAI, 10 Karl Marx, Kazan 420111, Russian Federation

31 ERMA, CNRS, PSL, Observatoire de Paris, 61 Avenue de I'Observatoire, 75014 Paris, France

4 nstitute of Astronomy, Madingley Road, Cambridge CB3 OHA, United Kingdom

5Key Laboratory for Particle Astrophysics, Institute of High Energy Physics, Chinese Academy of Sciences, 19B Yuquan Road, Beijing 100049, China
6 Shanghai Institute of Technical Physics, 500 Yutian Road, Shanghai 200083, China

" Corresponding author: eduard.muslinov@Iam.fr

Compiled October 25, 2017

We present the design of an all-reflective, bi-folded Schmidt telescope aimed at surveys of extended astro-
nomical objects with extremely-low surface brightness. The design leads to a high image quality without
any diffracting spider, a large aperture and field of view, and a small central obstruction which barely
alters the PSE. As an example, we design a high-quality, 36 cm diameter, fast (f/2.5) telescope working
in the visible with a large field of view (176 x 276). The telescope can operate with a curved detector (or
with a flat detector with a field flattener) and a set of filters. The entrance mirror is anamorphic and re-
places the classical Schmidt entrance corrector plate. We show that this anamorphic primary mirror can
be manufactured through stress polishing, avoiding high spatial frequency errors, and tested with a sim-
ple interferometer scheme. This prototype is intended to serve as a fast-track scientific and technological
pathfinder for the future space-based MESSIER mission.

OCIS codes:  (080.4228) Nonspherical mirror surfaces; (110.0110) Imaging systems; (110.6770) Telescopes; (040.1520) CCD,
charge-coupled devices.

http://dx.doi.org/10.1364/a0. X X. XXXXXX
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Synchrotron spectrum of RCW86

For M,~50 case, B~100uG is needed to fit radio-X synch.
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Optical inverse Compton emission from clusters of galaxies
(Yamazaki & Loeb, 2015, MNRAS)
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Yamazaki & Loeb (2015), MNRAS

Accretion shock RSN =B F D T+ BLEL ST
=>Virial shock DI EZEITE TEHM ?

Table 1. Predicted surface brightness in SDSS g band for specific clusters.

Name Z M° Surface brightness”
(10 MQ) (mag arcsec™2)
p=20 p=25 p=30

IDCS J1426.5+3508 1.75 53 34.1(C2) 32.1(B2) 31.2(B3)
SPT-CL J2106—5844 1.132 08 342(B2) 32.1(B2) 31.8(B3)
ACT-CL J0102—4915 0.870 223 33.7(B2) 32.1(B3) 32.7(B3)
SPT-CL J2344—4243 0.596 250 34.0(B2) 323(B3) 32.8(B3)
MS 1054—-0321 0.83 12 344(B2) 323(B2) 32.0(B3)
SPT-CL J0658—-5556 0.296 312 343(B2) 325(B3) 33.1(B3)
XDCP J0044.0—2033 1.579 44 345(C2) 326(B2) 31.7(B2)
SPT-CL J2337—-5942 0.775 105 347(B2) 32.6(B2) 31.9(B3)
Coma 0.0232 278 35.0(B2) 32.7(B2) 329(B3)
MACS J1206.2—0847 0.44 14.1 349(B2) 328(B2) 32.2(B3)
Abell 2390 0.228 18 35.1(B2) 329(B2) 325(B3)
XLSSU J021744.1-034536 1.91 ~2°¢ 35.0(C2) 333(B2) 32.6(B2)
Abell 2744 0.3064 70 334(B2) 333(B3) 339(B3)
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WARSADIFREDL=FEE (RARSAD) E>THT::
§7 & : Veloce RH-200 (Officina Stellare £t): f=3.0,
CCD: Atik 11000 (ATIK#L) : 4007 pixelx2671 pixel

= sampling size(& 3.1% A, REF(L 3.4EX2.3E,

= 3B 55 E, Abraham & van Dokkam DX A IELLVES X, EXNAIIZ
f=3.0/sqrt(3)=1.7 . A% 20cm x sqrt(5) = 35 cmo,

= 29 mag arcsec? <LHL\DEEHFZERTEES?

EYBATETHOFTZDT SVURISRELTIAMATEEDA,
SERLLT=5E o &seeing®d RNV A RZHULNTERIL THT=LY,
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Veloce RH-200 Telescope

' ""—[l L Veloce RH-200 specification
Aperture size | 200 mm
Focal ratio F/3
Focal length 600 mm
Weight 9 kg
Optics Riccardi-Honders
Focus Motorized focuser

.. Back side view

Color filter wheel
(FLI CFW 2-7):
50 mm; U,V,B,R,l, Ho.




ATIK-11000 Camera

Sensor type CCD: Kodak KAI 11002
Sensor size 37.25 mm x 25.70 mm
Pixel size Qumx9um

Pixel 4007 pixels x 2671
resolutions pixels

ADC 16 bit

- Sampling size: 3.1”
- Field of view: 3.4 deg x 2.3 deg ,
- Surface brightness: ~29 mag/arcsec?

Image of M31 by RH 200
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