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A general-purpose, wide-field, high multiplex
spectroscopic facility, for a telescope of

the 8-10m class. Such a facility will enable a
broad range of science investigations and

help capitalise on other large investments by
providing follow-up capabilities for facilities
such as JWST, VRO and Euclid.

ASTRATEGIC
PLAN FOR
EUROPEAN
ASTRONOMY

cxecutive summary

Www.astronet-eu.org
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THE MAUNAKEA
SPECTROSCOPIC
EXPLORER

The Maunakea Spectroscopic Explorer is
an 11.25m aperture telescope that will
lead the world in multi-object
spectroscopy, with its unique capability to

study up to 4,000 astronomical objects at
\"' once.

e

https://mse.ctht.hawaii.edu/
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(LAMOST with highest Etendue) Main projects:

Table 1: Existing and planned multi-object spectroscopic capabilities, with defining characteristics. These include wavelength range SDSS
field of view, etendue, the number of simultaneous spectra per field, the spectral resolution, the fraction of time the capability is in use, 2 d F
the image quality, and the discovery efficiency (defined in the text)
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2015 Hua Bai et al., 2015
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(On April 11, 2015 E-mail to Rick

Murowinski, the Project manager of
MSE. )




6'5> (%i%?&%gm%% (Bai et al. , RAA, 2021)
20204F, Wit 1 VY & DYRh e As R 2R e B i
v ¥ 044 6.5m
v . 3°
v WL K. 0.365-1.1um
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The optical system III The optical system IV
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XS EmR A HINES TIE
> Jh o SR M B D4R lensm (lens-prism) (Su 1986, Su & Liang
1986) % F1 i # 5ifdi | T WHT (Ag ocs et al. 2010) #14-MOST
(Azais et al. 2016).

> XU R 7 A 52 4 £ AP LAMOSTHE HE 1 LAt T 06 41 3k 1 /D B e
¥4, (Liu G.& Yuan X., 2005).

> ZL A 46T DESIHE Y BB 85 ADC, 152N (Doel, Sholl &
Liang et al. 2014).

> RN 12KLOT B s w1l 1 FEMIESS(Su, Liang, Yuan, Bai &
Cui 2016).




PR B ) U B 45 2R G

NIAOT concept 1
NIAOT concept 11
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BRECIETHEENEESE (KDUST)
b ED KT E R ANERAE R

(Yuan et al. IAU Symposium
288, 2012)
(Su & Cui, RAA, 2014)

The alt-azimuth mounting with a SYZ relay mirror shared secondary mirror two systems
or a complete Coudeé system or Nasmyth system
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FIGURE 5. CONFIGURATION FOR AN MMT-LIKE ARRANGEMENT OF SPHERICAL
MIRRORS BY MEINEL AND SU WHEREIN ALL WORKING FOCI ARE
AVAILABLE WITHOUT REMOVAL OF A MAJOR OPTICAL COMPONENT.

(A.B. Meinel and M.P. Meinel, Fig 5, Current Trends in Optics, 1981)

Su-Meinels four-mirror system
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PEIAREFEZTE - 12m LOT

Su et al. , MNRAS, 2016,
2017, Cui et al., SPIE, 2018

The Nasmyth system of 12-m
telescope (F/12.8):

M1: primary mirror,

M2: secondary mirror;

M3: SYZ relay mirror;

M4: plane fold mirror.
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(Su, Jia, & Liu , MNRAS, 2011)
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S-ADC i

> S-ADC 5| N4 Z 1R /)N
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Surface Data W: (8544 mm, 33475 mm) Select

100 150 200
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Su-Meinels four-mirror system
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Zemax
Zemax OpticStudio 21.3.1

12M_F1.0_offl1000_typed FOV2.8.z0s
Configuration 1 of 1
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The circle diameters correspond to 1.2 arcsecond.




Coudé system%x4iigit

The second SYZ relay mirror images the Nasmyth focus to the
coude focus
£k F/28.9

{37 OY'
SR ES:0.36-1.8 um

DM of GLAOC 5 £45 77 139 m DL F34p
Tip-Tilt mirror was included
ADC :a pair of counter-rotation lensm

The optical layout of coudeé system
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NIAOT concept |
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The optical layout of 12m survey telescope
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Z—Barden ( 2022 )

paper discusses a reduced aperture size with an increased field of view (1.5 degree squared) located at the elevation axis
to provide a Nasmyth configuration. We refer to this desi Quad Mirror or QM design

2. DESIGN Exploration of a 14-meter, 1.5-degree field of view, quad-mirror
anastigmatic telescope concept for wide-field spectroscopy and

This design is based upon a 14 © primary. A version with a 12.5-meter primary is being explored in detail as a
viable option for the Mau ic Explorer (MSFE)'” in which the ADC lens production is more feasible than
that presented here. A raytrace schematic of the 14-meter design is shown in Figure 1.

imaging
Samuel C. Barden'®, Marc R. Baril?, Damien Jones®
®CFHT Corporation, 65-1238 Mamalahoa Hwy, Kamuela, Hawaii 96743, USA;
"Prime Optics, 17 Crescent Road, Eumundi Q 4562 AUSTRALIA

o S

MiF  o1.5°

Figure 1. Raytrace schematic of (elescope concept showing the four mirrors (M1, M2, M3, and Md), the ADC lenses, and

N )

focus relaxes gr: nal constraints on instruments and allows potential gravitational invariant

BardenfIMSE 3 2 51 /5 5 R AR
(2022)

Proc. of SPIE Vol. 12182 1218221-2

Downloaded From. https.//www.spledigital rg/conference-procaad ings-of-spie on 07 Dec 2022
Torms of Use: hitps./wvaw.spiedigtalibray rms-of-se




WSTIHZE %48 /5 Z=— Pasquini ( 2016 )
WIDE-FIELD SPECTROSCOPIC TELESCOPE

An innovative 10-m class wide-field spectroscopic telescope (WST) with simultaneous operation of a large field-of-view (5 sq.

“““““““““““ b il a AR ARAY ol S bin ot mmm st s —es - b E- =ity with both medium and high resolution modes (MOS), and a

£ 1 ~10K
Mism s ©25°

EEe m e e
s b /\\§+COUde/\\§/\\\

https://www.wstelescope.com/

.....

IFS

Coude F/26
10 arcmin FoV

Cassegrain F/3.0

2.5° FoV
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Configs. (deg) (deg?)

NIAOT : 90.8 2.5° 491 2.112
concept |
NIAOT : 161 2.5° 491 22816

Telescope DT(m) Ratio A(m?) FOV

DF(m) SF(m?) Etenduel Etendue2

concept 11
ESO concept 114 0.86 &87.89 2.5° 4091 1.43 431

Barden 14 0.82 127 1.5  1.77 1.47 224

Etenduel= A€} pukitenduc2= AXSF
Su-Meinels four mirror optical system + S-ADC

Open a new possibility for Astronomy






