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SASIR Propuosdl

Survey, synoptically, the entire northern sky at infrared wavelengths to
unprecedented depths (y, J, H & K)

Dedicated wide -field 6.5 -meter telescope in SPM
15t Operation phase: 4 -yr SASIR project
Afterwards: optical/NIR spectroscopic Survey, General Purpose telescope, etc

Final 4-yr synoptic survey ~1,000 more sensitive than 2ZMASS covering a
volume >30,000 times larger

Enormous impact in the study of rare, faint, red and obscured objects
In two domains:

Time-resolved (synoptic) survey, unique in the IR

Moving objects (local low -mass stars); Distance ladder (RR Lyrae, Cepheids, Miras),

SNe surveys (la, Il -N, PP) ; High-z transients (GRBs); Grav Wav & Neutrino
missions counterparts ; Fast transients (orphan GRB afterglows?)

Static Sky (single pointing & accumulated) survey
Significantly deeper or wider

t



SASIR cdedicared-tetescope

A new large -telescope facility is needed for SASIR

6-10m class telescopes (~8 VLTs per hemisphere):
Each with a full site of traditional instrumentation
The majority with relative nar
Optimal for faint or high  -dispersion spectroscopy

4dm-class telescopes:

Growing emphasis on large-scale programs and/or wide -field
Vis&IR imagers: 2DF, SDSS, UKIDSS, VISTA, MOSA, ODI

2m-class telescopes:

Innovation is in fully automated, rapid -response systems,
primarily for IR and optical imaging and spectroscopy

A 6.5 m aperture: X 2.6 step in NIR imaging (LSST comparable)



We dlo motsiart droststratch

SASI R builds up from MeXxi coc
term goals towards the optimal exploitation of the

SPM virtues, In particular through a competitive world -
class optical/IR facility

INAOE & UA partnership for a polished primary
mirror, schedule for casting this year

The Magellan telescopes are indeed an excellent
reference for a proven efficient design

In particular the telescope and building, allowing us to
concentrate on the new areas that need special attention or
development (e.g. optimal optical design for the NIR)

Risks and unknown cost mitigated



SPM-Twmim: Competitiveness based on optimized
cost -effective concepts (Magellan/MMT)

Large Grasp Concept:

SPM-Twin large grasp (product of aperture, efficiency, multiplex advantage, field of view
and pass-band) makes it possible to explore unique discovery spaces in the ELT era.

Integrated Design.

telescopes will be designed simultaneously with their major instrumentation, guaranteeing
robust performance and minimization of overheads and compromises in each telescope.

Risk mitigation.
by exploiting these highly successful existing designs the SPM - Twin facility performance
IS guaranteed.

Fast Schedule:

focusing efforts mostly on the new developments required for the science programs, the
schedule to build SPM - Twin should be relatively short (five to seven years).

Economy:

By maximally exploiting existing designs, norn-recurring engineering costs are minimized.
The integrated engineering approach will simplify operations once scientific observations
commernce, saving operations costs.




SPM-Twim: WF-Spectroscopic Telescope

Fields O

with a Magellan -like 6.5 m
telescope ?

i Strategy and tools developed to
e design, compare and identify optical
concepts

i Minimal structural modifications
\ i Viable optical elements
i Integral system optimization

A Telescope + WFC + ADC

A Field Integration suitability

A Spectral R & aeematching

A Spectra packing, etc.
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SFM-Tvin:
1.5°-2° figldswiilth d fagéilan-like @.5m 2

Wide-Field Optimization (6.5 m, f/4.5 telescopes)

Bare Telescope (Ritchey-Chretien)
— — WF RC 0: 3-lens, T-fix, FP sphere

——WF RC 1: 3-lens, T-fix, FP conic
— — WF MT 2: 3-lens, T-opt, FP sphere
— WF MT 3: 3-lens, T-opt, FP conic

— — WF MT 4. 4-lens, T-opt, FP sphere
m— \F MT 5. 4-lens, T- opt, FP conic
WF RC 4: 4-lens, T-fix, FP sphere

WF RC 5: 4-lens, T-fix, FP conic

0.5
FoV Radius [°]




SPM-Twin: \WF TRescopefosalaiaiios

Mirror Feasibility

WFT Mirrors (Conic Constants and Sag)

Non-parabolic
Primary (M1)

Glass to remove
Secondary figuring

4.5
Telescope f/#

—o— M1 Conic —e— M1 Sag - Parabolid [mm] —e— M2 Conic




WFT Plate-scale & Effective Area

0.20
0.18
0.16
0.14 —e— mm/arc-sec
0.12 \/<\/ —e— Eff. Area lost
010 \\
0.08 \
006 1 1 1 1
3.0 3.5 4.0 4.5 5.0 5.5 6.0
Telescope f/#
WFT Optics Size
3000
‘= 2500
£
— 2000 —&— M2 Cass
o
g 1500 —— M2 Nas
G —o— 1st WFC Lens
o 1000 - - — —— Focal Surface
500 1 1 1 1 1 1
3.0 35 4.0 4.5 5.0 55 6.0

Telescope f/#



SPM-Twin: WiF TFetescopelfozal vatios! | ([1I)

WFT Image Quality (Telescope PSF)

—e— 1.5° Field
—o— 1.0° Field
0.5° Field

- - ; ; - ! IF Spectroscopy:
35 40 45 50 55 60 PSF extent is relevant
WFT Image Diameters (Sky sampling) (not just FWHM)

—o— 2.0° Field
4./‘ —e— 1.5° Field

—e— 1.0° Field
0.5° Field

A —

3.5 4.0 4.5 5.0 5.5 6.0
Telescope f/#




SPM-Twin: WFIT 4tmogpherie Dizpersion doeréciion

Circles:

20 aper
(Spaxel)




SPM-TWIN WFT.L5° Correaditor

10 WF+ADC
Central Performance
spaxel (Z: 60 I?

MMT & Magellan 1 fFoV (Fabricant et al, 2003)



