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TARSIS: The Consortium

Tetra-ARmed Super-1fu Spectrograph
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TARSIS: The Team Tetra-ARmed Super-1fu Spectrograph

Javi

designed for long trips with unknown destinies...




[etra-ARmed Super-Ifu Spectrograph

2.8 arcmin




[etra-ARmed Super-Ifu Spectrograph

e ACS/HST
1 TARSIS pointing

A CATARSIS will observe16 clusters g
reachingtheir virial radii, as well as
targeted filaments for some of the
clusters, selected from RedMapper,
SPIDERS,LOCUSS,Hetspec,CLASH

A The samplecoversawiderangen : . | | i e
massrichness& dynamicaktate . —— ~ i .

A Good qualitycorollarydataareready . ; s .
GALEX UV, Euclid,HST imaging, ‘
X-raydata,Toltec@LMT.

8.0 560
RA (J2000)

A The redshiftrange(0.15<z<0.23) hasbeenchosenso that the spectralfeaturesof interestfall
withinthe TARSIS Blue andRedspectratangegsMgli 28002 @z=0.15 H| @z=0.23).



Hired Beatriz Callejas Cérdoba (now at UCM)
Task TARSIS Scientific Preparation
Period 01/10/2023 6 31/03/2023

Scientific preparation of
CATARSIS

Mass profiles estimation using
The Three Hundred simulation
and the caustic technique

Beatriz Callejas Cérdoba




The300- CATARSIS

MAIN OBJECTIVE

Estimatethe massprofile of galaxyclusterto understandthe nature of dark matter and energy in the
dynamicalhistory formation of galaxyclusters

H

[ Hydrodinamical simulations ] [ Caustic method

—0.99
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— 0.69
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—0.36
—0.28
—-0.24
~-0.21

Line-of-sight velocity (v/c)

Redshift at which galaxy is accreted by cluster

0 1 2 3 4
Clustercentric radius (r/rgy)




The300- CATARSIS

CAUSTIC METHOD

A Method to estimate the galaxgiuster mass distribution beyond virial radius
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A Build redshift diagram (RD) ( -Y

DAFTF2NRQA
https://github.com/qiffordw/CausticMass
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- Anisotropy profile
- Density and potential profiles (NFW)
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https://github.com/giffordw/CausticMass

The300- CATARSIS

Limit magnitude (kband) ] ) Full sample
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The300- CATARSIS

10

l0g10 (fu,, obs) (€rg-s~1-cm=2)

Cuts in fluxg -
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TARSIS: The Instrument

Tetra-ARmed Super-1fu Spectrograph

Parameter Requirements

Efficiency
Field-of-View (FoV)
Spectral range
Spaxel size
Resolution element

Spectral resolution

11

>20% (Blue), ~30% (Red)

2.8 x 2.8 arcmin? (3/4 Blue; 1/4 Red)

320-520 nm & 510-810 nm (LR) & 590-730 (HR)
2.05 x 2.05 arcsec?

3.6 pix

R=800-1000 & R=800-1000 & R=1500-2500

2.8arcmin

MEGARA

PPaK
(65% F.F.

(100%)

O

WEAVE LIF
(55% F.F.)

KCW

TARSIS
(100%)

MUSE

(100%)

v

2.8 arcmin




TARSIS & Preliminary Design Level

Focal plane stage 1 (Pre-image slicer)

Focal plane stage 2 (Image slicer)

Focal plane stage 3 (Post-image slicer)

T 00 3w 40
W‘G \\(

Detector system
Spectrograph camera

Spectrograph grating

Spectrograph collimator ~

Spectrograph fold mirror

Light

12




TARSIS: Optical design

PostlS x 8

PrelS x4

Slicers & reimaging ¥
mirrors designed by
Fractal and to be built?

by BertinrWinlight CAM x 4




TARSIS: The slicer(s)

X4

Reimaging mirrors
Slice 21 fSlice 1 ‘,

Slice 40 / Slice 2| -~

. s

Slice 22 fSlice 2

Slice 39 /Slice 19
Slice 23 / Slice 3
Slice 38 / Slice 18
Slice 24 / Slice 4
Slice 37 / Slice 17
Slice 25 / Slice 5

Slice 36 / Slice 16

Pseudofocal plane is 210 mm in
front of slicer mirror

-

Distance between
mirror stacker and
central reimaging

mirrors is 375 mm

Slice 26 f Slice 6

Slice 35 / Slice 15
Slice 27 / Slice 7

Slice 34 / Slice 14

17/06/2024

2 [T 16l 351 H4T Y 2 whl
A =
N 1
—J—1 31
=i = | AR AR S
21 (241 (251 126 1727] 7128 9]
— 200 mm
3D Layout
Zemax

Zemax OpticStudio 23.

Slice 28/ Slice 8
Slice 33/ Slice 13

BLUE_Modif_solape-A.zm:
Configuration: All 40

Slice 29 fSlice 9
Slice 32 /Slice 12

14

-y
slice 30 / Slice 10
Slice 31 /Slice 11

Slicer mirrors
ROCs btw 224 & 253 mm

4 200 mm

3D Layout

17/06/2024

Zemax
Zemax OpticStudio 23.1

BLUE_Modif_solape-A.zmx
Configuration: All 40




TARSIS: The Blue spectrograph(s) (x3)

Filter

. s T

Grating
Collimator / VPH 542 lines/mm
[{e} ~N 0 ~ S
c @ O L O W 2]
S L 3 858 / w3
B D
wr® _ g

Col-Cam angle 13°

ey 5000 MM

3D Layout

Blue collimator. 6 individual lenses (Fused Silica and,CaR
Blue camera 9 lenses (1 triplet and 1 doublet), all but one

Zemax
Zemax OpticStudio 23.1

(CAM2 of BAL35Y) Fused Silica and.CaF

TARSIS _BLUE_final opt_sod_operacion2d @.77_corr-focoAsimetrico.zex
Configuration: All 4@
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TARSIS: The Red spectrograph

Grating
/VPH 370 lines/mm
Filter
Col-Cam angle 14° j
[
3 /]
L _
3 ~
s =
5~? = o
. = NG O
o w .o
= 0 NS 8 % )
- - i &
' 1 500 mm N
o
3D Layout
Red collimator. 4 lenses { doublet) Zemax:
Red camera? lenses 2 doublets), of different glasses and off Zemax Opticstudio 23.1
CaE' TARSIS_RED_total_camaraUpgraded_.zmx
Configuration: All 40

16




TARSIS: Spectrograplisdiagrams & resahgpower
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Spot diagrams at 320nm

M-0.32

Surface IMA: Focal Plane

Configuration Matrix Spot Diagram

14/06/2024
Units are pm. Legend items refer to Wavelengths

Box width : 45 Reference : Centroid

Zemax
Zemax OpticStudio 23.1

BLUE_Modif_solape-A.zmx
Configuration: All 40




TARSIS: Spectrogripr&liagrams & resahyg power
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TARSIS: Mechanical design




TARSIS: Mechanical desidghpress/icer
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TARSIS: Mechanical and thermal analyses

ANSYS

2020 R1

Thermal analysis from +20° to | 2°
(map of deformation)

Mechanical analysis at 35° ZD
(map of deformation)

No image quality degradation during — —
the CATARSIS 40minlong exposures | |
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TARSIS: Test plates ready aindt blanks polished

SRPB1c¢ CAMY (Diank 205mm)
Ohara fused silica (SK150

3

j SP-R1-CAM7
SK-1300
Diameter 100 mm

SPB1c¢ COL1 SRPR1L ¢ CAM (D=100mm)
(D=171mm) Ohara fused silica ($800)
Ohara fused silica i All spectrograph blanks ordered (Ohara

(SK130) & Hilger Crystals). FS+6 glasses @ CAHA

I Test plates are all finished
I Coating samples being tested at CIO-MX
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