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TARSIS: The Consortium
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TARSIS: The Team
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TARSIS: The Instrument
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CATARSIS: Legacy Survey for TARSIS @ CAHA 3.5m

TARSIS: The Science

Å CATARSIS will observe 16 clusters 

reaching their virial radii, as well as 

targeted filaments for some of the 

clusters, selected from RedMapper, 

SPIDERS,LOCUSS,Hetspec,CLASH.

Å The sample covers a wide range in 

     mass, richness & dynamical state. 
 

Å Good quality corollary data are ready: 

     GALEX UV, Euclid, HST imaging, 

     X-ray data, Toltec@LMT.
 

Å The redshift range (0.15<z<0.23) has been chosen so that the spectral features of interest fall 

within the TARSIS Blue and Red spectral ranges (MgII2800Å @ z=0.15, Hɻ @ z=0.23).



Scientific preparation of 
CATARSIS 

Mass profiles estimation using 
The Three Hundred simulation 

and the caustic technique

Beatriz Callejas Córdoba

Hired: Beatriz Callejas Córdoba (now at UCM)

Task: TARSIS Scientific Preparation

Period: 01/10/2023 ð31/03/2023 
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Estimate the mass profile of galaxy cluster to understand the nature of dark matter and energy in the 
dynamical history formation of galaxy clusters.

MAIN OBJECTIVE

Caustic methodHydrodinamical simulations

 
The300 - CATARSIS
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Å Method to estimate the galaxy cluster mass distribution beyond virial radius

Å Build redshift diagram (RD) (ὺ -Ὑ
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DƛŦŦƻǊŘΩǎ ŎŀǳǎǘƛŎ ŎƻŘŜ
https://github.com/giffordw/CausticMass

- Anisotropy profile
- Density and potential profiles (NFW)

CAUSTIC METHOD

 
The300 - CATARSIS
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https://github.com/giffordw/CausticMass
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The300 - CATARSIS
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Cuts in flux ╕╗♪and magnitude

 
The300 - CATARSIS
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TARSIS: The Instrument

WEAVE LIFU 
(55% F.F.)

MEGARA 
(100%)

PPaK
(65% F.F.)

MAAT (100%)

TARSIS 
(100%)
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TARSIS at Preliminary Design Level

Light



TARSIS: Optical design

designed for long trips with unknown destinies... 

Pre-IS x 4

IS x 4

Post-IS x 8
COL x 4

Slicers & reimaging 
mirrors designed by 
Fractal and to be built 
by Bertin-Winlight CAM x 4

Slicers x 4
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TARSIS: The slicer(s)

Slicer mirrors

ROCs btw 224 & 253 mm

Pseudo focal plane is 210 mm in 

front  of slicer mirror

Reimaging mirrors

Distance between 

mirror stacker and 
central reimaging 

mirrors is 375 mm

x4
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TARSIS: The Blue spectrograph(s) (x3)

Blue collimator: 6 individual lenses (Fused Silica and CaF2). 
Blue camera: 9 lenses (1 triplet and 1 doublet), all but one 
(CAM2 of BAL35Y) Fused Silica and CaF2. 
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TARSIS: The Red spectrograph

designed for long trips with unknown destinies... 

Red collimator: 4 lenses (1 doublet) 
Red camera: 7 lenses (2 doublets), of different glasses and of 
CaF2.
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TARSIS: Spectrographs ðdiagrams & resolvingpower

Spot diagrams at 320nm
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TARSIS: Spectrographs ðdiagrams & resolvingpower

<R>=1300 @ 520nm

<R>=1050 @ 420nm

<R> = 750 @ 320nm

<R>=1200 @ 810nm

<R>=1000 @ 660nm

<R> = 750 @ 510nm
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TARSIS: Mechanical design
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TARSIS: Mechanical design ðpre-slicer
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TARSIS: Mechanical design ðpre-slicer/slicer/post-slicer
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TARSIS: Mechanical and thermal analyses

Thermal analysis from +20º to ï2º 
(map of deformation)

Mechanical analysis at 35º ZD 
(map of deformation)

No image quality degradation during 
the CATARSIS 40min-long exposures
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TARSIS: Test plates ready andfirst blanks polished é

SP-B1ςCAM7 (Diam = 205mm) 
Ohara fused silica (SK1300)

SP-R1ςCAM7 (D=100mm) 
Ohara fused silica (SK1300)

ïAll spectrograph blanks ordered (Ohara   
& Hilger Crystals). FS+6 glasses @ CAHA

ïTest plates are all finished
ïCoating samples being tested at CIO-MX 

SP-B1ςCOL1
(D=171mm) 
Ohara fused silica 
(SK1300)


