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LAMOST — A unique survey telescope




Structure of LAMOST

LAMOST 7~ = &

MA mi
4000 Fiber ITTor

Positioning

5.72m X 4.4m

\ 4000
L

MB mirror

(spheroid) 16 Spectrographs
32 CCDs

6.67 m X6.05m




Innovations in LAMOST

a active reflecting Schmidt telescope

the Wang-Su type telescope which could get the largest
aperture for wide field of view

large field of view (5 deg) +large aperture (4m)

achieved by new type of active optics — thin deformable
segmented mirrors active optics

4000 optical fibers on focal surface

Parallel controllable fiber positioning opened the way to
take thousands optical fibers observing in short time




MB: 37 sub-mirrors (6.67m x 6.05m)




Active optics for segmented
37 MB sub-mirrors

~. Auto-collimation Test

d-Displacement
m-Actuator Motor




MA: 24 sub-mirrors (5.72m x 4.4m)




Active reflecting Schmidt optical system
Ma (24 sub-mirrors) + Mb (37 sub-mirrors)

)
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f-Force
d-Displacement
m-Actuator Motor




Aperture — field of view

( prof. Wilstrop in Cambridge University )

{Astronomical Optics and Elasticity Theory) , 2009 , p. 41
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New technique:

Parallel controllable fiber positioning
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| 1Ma+1Mb |

P-4 87 PHM-5.687 FWHM-1.83"

From 2001 to 2004, an expariment equiprmeant Bt in Manjing
wias bean using for testing of thin mirmar &iihe optice

Before co-facus afer co-focus §d,, ~ 0.427

In Apeil 2004, an experiment equipment buill in
Manjing was been wsing for testing of segmented
mirter ackive aplics

| 6Ma+9Mb |

In May of 2007, a emall system of LAMOST was
finished. it has & Ma and & Mb sub-mirrors with
aperture of 2 meters, 8 small Tocal plans with Field
af view of 1.2 degress. - a small iber positionng
Syatem with 250 fibers, and the first spectrogrash
wwith Two 4K & 4k TOD cameras

The first spectrum of & star absersed by the srmall
system of LAMOST in May 27 of 2007. From
June of 2007, it is deing some lest chservations
1o sky and starg by the small system of LAMOST.

24Ma+37Mb

Im the LARCKST sebidale, all 24 Aa and 37 ¥h
sml-mirmory will be insdaBed and tested in Jume
of 2808, Large Tocal plane with 4000 filwers aml
alll 1& lew resslution spectrographs with 32 OO0
cameris will be imaralbed e Dested in At of
IME. The Mt Hght of LAMOST for whale
aperiure 4 ) and Tl Geld of siew (5 dogrees
would ke obained [n Augusl of 2006
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New spectroscopical survey projects

2400 Cobra
Positioners

A&G Fiber Guide ‘\

Figure 3.10-1. Positioner Bench Populated with One Module and a Single Positioner

DESI (USA) SUBARU / PFS (Japan)

SDSS-V: New hardware

v" FPS (Focal Plane System)

SDSS-V
Focal Plane System Overview

Richard Pogge —D

The Ohio State University

SDSS-V (USA)

>~ 1000 fibers — Parallel controllable fiber positioning



Spectroscopic Survey of LAMOST

I N e
SO APIDNER APV | year pilot survey

LR AU VE 5 years 1st regular survey

S PADVER IV RPUE | year continue test survey

SN LERILNPAIPRE 5 years 2nd regular survey 2nd regular survey

* Scientific goals:

* Structure & evolution of the Milky Way
* Stellar astrophysics

* Quasars & galaxies




low & medium resolution modes

Image Slicer

Mosaic grating

Collimator #1

- Collimator #2

1 spectrographs in high-resolution mode
Y

Collimator

16 spectrographs in low-resolution mode

VPHG for MRS

16 spectrographs in medium-resolution mode



The 2nd regular survey of LAMOST

2018.9 - 2023.6:
* survey 1n low-resolution (dark nights)
* survey in median-resolution (bright nights)

* observations 1n high-resolution (full moon nights)

DARK NIGHT
THE LAMOST LOW RESOLUTION
SPECTRAL SURVEY FOR FAIT OBJECT:

GREY NIGHT
THE LAMOST MIDDLE RESOLUTION
SPECTRAL SURVEY




Raw data by LAMOST




Data reduction




Operation of LAMOST
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~ 20,000,000 spectra by LAMOST

- DR9 dataset (Mar. 2022)
* Observed: Sep. 2011 — Jun. 2021

2.6 x Others

. Medium-resolution non |Medium-resolution time-
Low-resolution data time-domain data domain data
11226252 1841959 6384475 19452686

10109779 1194264 3662548 14966591

7060436 906003 771211 8737650

The LAMOST specteosc t)pt c survey footprint - LRS
Th LAMOST\p CIPOSC t)pt ﬂ v J faarprmr MRS
- 9 09 D18, 06w 2018,09-2019,068
20LL10-20L2.06 201200 200L1Co 201300201406 2014092015068 2015092015068 2016.09-201706 2017.09-201 V18.09-2019.( S e e R e

-60°

Low resolution obs. of LAMOST DR10 Midium resolution obs. of IjAMOST DRO9




Data release of LAMOST

* Data police:
* Released to Chinese astronomers and international parteners
* Released to Public after 18 months

Dataset SIPEEIE L Stellar parameters DeE rglease t(.)

S/N>10 domestic / public

Pilot survey ( PDR) 0.55M 0.36 M 2012.08/2012.08

Pilot + 1 year Normal survey: (DR1) 1.74 M 1.06 M 2013.09/2015.03
Pilot + 2 year Normal survey: (DR2) 3.27 M 220 M 2014.12/2016.07
Pilot + 3 year Normal survey: (DR3) 4.66 M 3.17 M 2015.12/2017.07
Pilot + 4 year Normal survey: (DR4) 6.21 M 420 M 2016.12/2018.07
Pilot + 5 year Normal survey: (DR5) 7.77 M 5.34 M 2017.12/2019.07
Pilot + 6 year Normal survey: (DR6) 9.37 M 6.36 M 2019.03/2020.10
Pilot + 7 year Normal survey: (DR7) 14.48 M 7.00 M 2020.03/2021.10
Pilot + 8 year Normal survey: (DR8) 17.23 M 7.75 M 2021.03/2022.10
Pilot + 9 year Normal survey: (DR9) 19.45 M 8.73 M 2022.03/2023.10



Collaborations with CDS & ESA

- LAMOST datasets collected by ViziR/CDS from 2016

LAMOST DRS in VizieR
* Fusion with ESASKy astronomical data system




Publications by used of LAMOST data
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No. of papers: 1,149
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No. of papers by foreign astronomers

2010-2022HA M X LF R AL £ TIFAR

mE N AP A& RKSCIE LH
200 E s A P A ASCL# L 3K

250
1102

150 88

60

50
100 37

> 10 |8

m-.mnmnm il

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Tl L L L

No. of SCI by foreign

5

-

astronomers
No. of SCI by Chinese 55 77 89 97 120 115
astronomers
Ratio 38.9% 32.5% 36.0% 39.3% 48.3% 43.3%



LAMOST sciences




Structure of the galactic disk: radius

* In textbook

50,000 light years

- 2017:
Liu et al. RAA
62,000 light years

- 2018:
Lopez-Corredoira et al. AA ,
100,000 light years REFBEANGHREE

- 2021
Lietal ApJ
97,800 light years




Monoceros ring

* Origin from disk . Milky Way Ring
- Extended to 30 kpc R o~

40 =
K-Giants [=90" HH - —— b=90 _ ; ) T s
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i 5 15
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Structure of the halo
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Total Mass of the Milky Way

Galactic rotation curve Galactic escape velocities
My;, = 0.90 (+0.07, —0.08) XX 1012 M@ M,;r = (0.91 + 0.05) X102 M,

300 F

200F

100 —

V. (km s7")

~100F-

1 17 C 1 1 1
10 100 o 50 100 150

2(I)0 250 300
- (ee) Huang et al. 2016 r (c)  Huang et al. 2017
25 —
LAMOST+SEGUE K giants ——
total mass —
Star counts: S e iR ’
2 15}
M500=0.85+0.05 1072 Msun =
A
=
05 F . = 1
5 : .

10 100
Bird, Xue, Liu et al. 2018 Galactocentric radius Rgc [kpc]
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The Local Standard of Rest

Table 1. Measurements of the LSR in the literatures and from the current work.

Source Data UO V@ W@
(kms—1) (kms~1) (kms!)

I This study (2014) LSS-GAC DR1 7.01 + 0.20 10.13 +0.12 4.95 + 0.09 I
Bobylev & Bajkova (2014) Young objects 6.00 £ 0.50 10.60 £ 0.80  6.50 +0.30
Coskunoglu et al. (2011) RAVE DR3 8.50+£0.29 13.38 £0.43 6.49 +£0.26
Bobylev & Bajkova (2010) Masers 55022 11.00 = 1.70 850+ 1.20
Breddels et al. (2010) RAVE DR2 12.00 £ 0.60 2040 +0.50 7.80+0.30
Schénrich et al. (2010) Hipparcos 11.107%5) 12241047 7257231
Reid et al. (2009) Masers 9.0 20 10
Francis & Anderson (2009) Hipparcos 7.50 + 1.00 13.50 + 0.30 6.80 £0.10
Bobylev & Bajkova (2007) F & G dwarfs 8.70 & 0.50 6.20 +£2.22 7.20 £ 0.80
Piskunov et al. (2006) Open clusters 944+ 1.14 11.90 £ 0.72 7.20+£0.42
MNignard (2000 KQ. KS Q88 14,19 116

I Dehnen & Binney (1998) Hipparcos 10.00 = 0.36 5.25 + 0.62 7.17 £ 0.38 I
Binney et al. (1997) Stars near South Celestial Pole  11.00 & 0.60 5.30 £ 1.70 7.00 & 0.60
Mihalas & Binney (1981) Galactic Astronomy (2nd Ed.) 9.00 12.00 7.0
Homann (1886) Solar neighbourhood stars 1740+ 11.2 1690+ 1090 3.60 £ 2.30

7000

LR L L) LRl LR LER LA

Method I: VDF

FTTERTTI FTTIRTTIT] FITIRTTTT] FIRTETATIATRTRTINY INTRTTETRL INTTRTAIT

o
]

e Based on 94,332 thin disk FGK
dwarfs within 600 pc of the Sun.

(Ug, Ve, We) =

(7.01+0.20, 10.13+0.12, 4.95+0.09) km/s

e V is 2 times of one in

»

“Galactic Dynamics
Binney 1998)

(Dehnen &
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Method II: CTDS

1
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Huang et al. 2015, MNRAS
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Dark matter mass density in the solar neighborhood

We apply the vertical Jeans equation to the kinematics of Milky Way stars in the solar

° With LAMOST data and a sim P le neighbourhood to measure the local dark matter density. More than 90000 G- and K-type

. . dwarf stars are selected from the cross-matched sample of LAMOST (Large Sky Area Multi-
analytlc al KZ fO rce mOdel dep endlng on Object Fibre Spectroscopic Telescope) fifth data release and Gaia second data release for our
R analyses. The mass models applied consist of a single exponential stellar disc, a razor thin gas

less assumptlons disc, and a constant dark matter density. We first consider the simplified vertical Jeans equation
that ignores the tilt term and assumes a flat rotation curve. Under a Gaussian prior on the total

® th cVv Olu me d ens ity 0 f th (& d ar k matter sellar surface density, the local dark matter density inferred from Markov chain Monte Carlo

simulations is 0.0133i8;83§§ M, pc—2. The local dark matter densities for subsamples in an

around us iS W azimuthal ang|e range OF —10 =@ = 5° are consistent within their 1o errors. However, the

0.04 T !
= RAVE, Bienayme + 2014
- =SDSS, Zhang + 2013t 14 hl =250 pc ] uniform ® Ns= 1E4
0.035 : = LAMOST, Xia + 2016 D02 i e o e b e e e st e e e e i ]
i McKee + 2015 hy =300 pc * exponential 4 Ns= 3E4
: Garbari + 2012 412
0.03 |- : = Bovy, Tremaine 2012 hy =350 pc
: =SDSS, Bovy, Rix 2013
_ ©s0SS, Smith+ 2012 | 1.0 — el S | e S S e e
=, 0.025 | = |
: : 4 1
= o002} LAMOST a8z — | | l 1 |
= 42 s |
= 0.6 = 1B ! T .‘I | T
g 0.015 | T8 £ q !+
SS & S T
" . 0.4 Q. 0.010 +---}-+Fomemea o B S— = § e— A
01 - =8 b l -| U.
0.005 | : a2 402
: = T 0.005 f------- e e ]
ottt 0.0 oo 1400 1600 1800 2000
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Zmax [pC]
Thayon  [Ma/pc?] Sivertsson et al. 2017 ma

Xia, Liu, et al., MNRAS,2016 Guo, Liu, et al., MNRAS,2020




Steller stream 1n the halo

LAMOST K giants

86 Motions of 7,000,000 Gaia stars
% é Galacl:lc disc
5
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c& '
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. 0|8 e
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() Monoceros Ring

() Sagittarius streams
() Orphan stream

() Cetus stream
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Steller stream 1n the halo

« 33000 M giants in DR4

 3d space orbit of the Sgr
stream

* The far side in 130 kpc from
the Sun

Lietal 2019, ApJ, 874, 138

38




Evidence for the accretion origin of a holo star
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Evidence for the accretion origin of halo stars with
an extreme r-process enhancement

Qian-Fan Xing™, Gang Zhao®™, Wako Aoki®??, Satoshi Honda?, Hai-Ning Li', Miho N. Ishigaki®
and Tadafumi Matsuno ©23

. ;ﬁgg%&g;‘z:; T Xing et al. 2019, Nature Astronmy, 3, 631
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Metal-poor stars

_Subaru

* 100,000 candidates of bright metal-
poor stars

* 90% to search [Fe/H]<-2

*  “Millstone” sample:
400 high resolution spectra

Number

3000
2500
2000 |
1500 |
1000 |

500 ¢

A(Li)

—  LAMOST-DR3
SDSS-DR14

6500 6000 5500 5000 4500
Teff (K)

Lietal 2020, ApJ
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Ages of 1,000,000 stars

*  Turn-off stars: 1 M (Xiang et al. 2015, 2017)

*  RCstars: 0.2 M
* Red giants : 0.64 M

Median age (Gyr)
5.0 7.5 10.0 12.5

Age (Gyr)
0 1 2 3 4°5°6°7 8 9 10 11

[a/Fe] (dex)

-0.5 0.0

[Fe/H] (dex)

Reviewer's Comments: This is a solid body of work that makes a significant
contribution to the field, and which is especially valuable as a benchmark for

Galactic evolution modeling.
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A time-resolved picture of our Milky Way’s
early formationhistory
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M Check for updates

The formation of our Milky Way can be split up qualitatively into different phases that
resulted inits structurally different stellar populations: the halo and the disk
components'. Revealing a quantitative overall picture of our Galaxy’s assembly
requiresalarge sample of stars with very precise ages. Here we report an analysis of
such asample using subgiant stars. We find that the stellar age-metallicity distribution
p(t, [Fe/H]) splitsinto two almost disjoint parts, separated at age 7~ 8 Gyr. The younger
partreflectsalate phase of dynamically quiescent Galactic disk formation with
manifest evidence for stellar radial orbit migration®™: the other part reflects the earlier
phase, when the stellar halo” and the old a-process-enhanced (thick) disk®” formed.
Our results indicate that the formation of the Galaxy’s old (thick) disk started
approximately 13 Gyr ago, only 0.8 Gyr after the Big Bang, and 2 Gyr earlier than the
final assembly of the inner Galactic halo. Most of these stars formed around 11 Gyr ago,
when the Gaia-Sausage-Enceladus satellite merged with our Galaxy'®". Over the next

Thick disk: 13 ba
Helo: 11 ba

1301Z ER1

110124 i

BO{Z LRI

Thin disk: 8 ba

«  LAMOST DR7
* Gaia eDR3

250,000 sub-giants
« age<T7%

Xiang et al. 2022, Nature, 603, 599



The largest OB catalog

« OB stars: high tepereture,
high mass, short life, rare

16032 OB stars discoveried
by LAMOST 0 _ _ SPENTCIQ? G K __M

-
[=
=
[=]
[ =]
(=]

 The fundamental data for

. . ~ 10,000 0 §
young stars in the out disk of 3 £
% 100 +5 =
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g 2
3 e White Dwarfs e, +102

0.01 o o33

B +15

0.0001

i " . +20
20,000 14,000 10,000 7000 5000 3500 2500

Effective Temperature (K)

0.000001

Liu etal. 2019, ApJS, 241, 32




Hyper-velocity stars: 4 from LAMOST

- Letter of prof. Brown:"an exciting pair of hypervelocity star
discoveries”

« Websites: Universe Today, Phys.org, AAS Nova

* Main-Sequence
Y BHB 3

T T T
W _{F — -Xue+(2008)
= =Paczynski+(1990) - 20k
g\l — -Koposov+(2010) | &

650 (1N & = -Keny?n+(2014)
1% A Gnedin+(2005)
"y %* Other HVSs
S00F Y v * % LAMOST HVSs
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High-velocity stars

* 591 high-velocity stars (2x before)
* 42 candidates of hyper-velocity stars (2x before)
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Lietal 2020, ApJS
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Superflare stars characterised by enhanced magnetic activity

*5648 solar-like stars
*48 superflare stars.

Superflare stars are
generally characterised by
larger chromospheric

emissions than other [T
stars, including the Sun. _ 0.15f
e
O
= [
« 0.10r
(}]
=
45 L
+ Wwidsk
(Wt
0.00 [—
0.0

Karoff et al. Nature Comm. 2016



Highest Li abundance in the Li-rich giants

Highest Li abundance
in the Li-rich giants

L1 produced by solar-like Li-rich in red clump
stars stars, not in red giants

cEwvN3 .
qgoE #

T R AT A E R R R

Kumar et al. 2020, Nature Astronmy Yan et al. 2021, Nature Astronmy



Discovery of stellar-mass black hole

« 70 M black hole

* New method to discover black holes
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“Black-hole hunter”

iR IEF T

Four plates of LAMOST
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Puzzle of Exoplanet Orbits

/ BAIMT G \ The eccentricity distributions for
a large (698) and homogeneous

@%8%%@: R oA A B i /

The prevalence of circular orbits and
the common relation may imply that
the solar system as well as its

formation is not so atypical in the
Galaxy after all.

Kepler planet sample with transit
duration statistics.
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Xie, et al. 2016, PNAS



New type of exoplanets: Hoptunes

Proceedings of the National Academy of Sciences of the United States of America WWW.PNas.org

From the Cover

E226
245
266
349
421

Diversification of cicada endosymbionts
Proactive versus reactive aggression
MNeptune-size cousins of hot Jupiters

DNA replication completion mechanism

January 9, 2018 | vol. 115 | m:-.E.

Genetics, experience, and birdsong learning

266

LAMOST telescope reveals that Neptunian cousins of
hot Jupiters are mostly single offspring of stars
that are rich in heavy elements

Subo Dong, Ji-Wei Xie, Ji-Lin Zhou, Zheng Zheng, and Ali Luo

Dong & Xie et al., 2018, PNAS, 115, 266271




LAMOST Quasar Survey

* Identified 56000 quasars ﬁ
* 28000 independently discovered F

« 22500 new discovered A T
fﬁb{x

(a)

DRI1: Ai, Wu, Yang, et al., 2016, AJ, 151, 24
3921 quasars identified, 1180 new
DR2/DR3: Dong, Wu, Ai, et al., 2018, AJ, 155, 189
19935 identified, 12126 independent, 8100 new
DR4/DRS: Yao, Wu, Ai, et al., 2019, ApJS, 240, 6
19246 identified, 11446 independent, 8149 new
DR6-DRS: Jin, Wu, Fu, et al., 2021,
12761 identified, 7071 independent, 5380 new

- LAMOST quasar survey has become one of the top
2 quasar surveys, after SDSS



« 21 “face-change” QSOs
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— Uncalibrated LANMOST spectrum {(2016) 3
SDSS spectrum (2001)
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M31/M33

Background QSOs

in the vicinity fields of M31/M33

~4000 QSOs
~100 PNs
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Dust distribution of M31/M33 (LAMOST + Gaia, 190,000 stars)
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LAMOST reddening map
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Pair of galaxies

- LAMOST + SDSS

Mass function of pairs

Interaction of galaxies: 150 kpc

Feng et al. 2019, ApJ




Compact galaxies:
“extragalctic fruit & vegetable garden”

1417 new discovery (800 before)
739 green pea
270 blueberry
388 purple grape

61/ Liu, Luo et al., 2022, ApJ, 927, 57



Overview of the LAMOST survey in the first decade

Hongliang Yan,'.2 Haining Li,” Song Wang,” Weikai Zong,* Haibo Yuan,® Maosheng Xiang,? Yang Huang,> Jiwei Xie,%” Subo Dong,? Hailong Yuan,’
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GRAPHICAL ABSTRACT

PUBLIC SUMMARY

= LAMOST is an innovative telescope designed with both a large-aperture and a wide-FOV for astronomical spectroscopic survey
= LAMOST observed over 10 million objects in our Galaxy, and constructed the largest spectroscopic dataset

= LAMOST data changed the astrophysical viewpoint in the fields including stars, the Milky Way, exoplanets, and black holes

https://arxiv.org/abs/2203.14300
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2017-2022FF LAMOST 5 £ 3105 0 255 R VA L B im 445 & it ik Very Large Telescope
280 Cerro Paranal, Chile
(1998-2000)
240 4 .
Keck Telescope
Mauna Kea, Hawaii MLaI;_ge Sky Area
(1993/1996) ulti-Object Fiber
Spectroscopic
200 Telescope
Hebei, China
(2009)
VLT 8.2m X4, Bcif &
160 =
KECK 10m X2, £ H
Subaru

Telescope
120 LAMOST 4.9/6.1[[1, ‘P EI thfv‘éﬂa(fggaé) Gemini North
Mauna Kea,
Hawali (1999)
} SUBARU 8.2m, H &
30 GEMINI 8.1m X2, £ H
SALT 11m, #dF
/ \ 7 &
/

- Gemini South
- MAGELLAN 6.5m, % § Cerro Pachén,

\ Southern African Chile {2000)
Large Telescope

—— LBT 8.4m, £ & Sutherland,
GTC 10m, % 3 F S e .
0 .
2017 2018 2019 2020 2022 MMT 6.5m, % I
3 Magellan Telescopes
HET 10m, % B Las Campanas,
Chile (2000/2002)
Large Binocular Telescope . .
Mount Graham, #3E R B FWeb of Science
Gran Telescopio Arizona (2005)
Hobby-Eberly Canarias
Telescope La Palma,
Davis Canary Islands,
Mountains, Spain (2007)
Texas (1996)

HRLAMOST = 7L il X it XIHI it flE5 &




Capability of LAMOST: A Q =247

Existing and planned multi-object spectroscopic projects

Table 1: Existing and planned multi-object spectroscopic capabilities, with defining characteristics. These include wavelength range,
field of view, etendue, the number of simultaneous spectra per field, the spectral resolution, the fraction of time the capability is in use,
the image quality, and the discovery efficiency (defined in the text)

Telescope/Instrument D Status Available A ] Al iy = I o) logn
() {pm (deg™) im* deg®)
Ground-Based
AAT/AAOmega io Existing 1996 (0.37-1.00 il4 375 02 LO00-17000 05 15 35
SDSS 25 Existing 20010 (.38-0.92 1.54 7.6 640 LB00 1.0 14 36
Keck/DEIMOS 1.0 Existing 2002 041=1.10 (023 1.8 150 2500-5500 04 07 2.1
VILTVIMOS g2 Existing 2002 0.37-1.00 0.062 i3 GO0 1802500 02 0.8 29
VLT/FLAMES g2 Existing 2003 (.37-0.95 (136 7.2 g-130 5600-25000 0z 0.8 1.3-26
MMT Hectospec 6.5 Existing 2004 (.36-0.92 0.79 26.1 240-300 1000-40000 02 10O 2.6-27
WIYN/Hydra is Existing 2005 (0.37-1.00 0.79 7.5 gl BO0-40000 0z 0.8 2.4
Magellan/IMACS 6.5 Existing 2008 (0.36-1.00 0.16 53 400 110016000 0z 0.6 33
SDSS/APOGEE 25 Existing 2011 1.51=1.70 1.54 T.6 300 2TO00=31000 05 14 28
SubarwFMOS g2 Existing 2012 0.8-1.8 020 10.4 400 GO0-2200 0z 07 33
LAMOST ! 4.0 Existing 12 (0.37-0.90) 19.6 247 1O0K0=100010 1.0 30 5.1
AATTHERNES ERY Existing LK) T wimnaows LR Y] Rt 28000 05 15 3.6
SubaruwPFS g2 Planned 2017 (0.38-1.30 1.1 T0 2400 1 900-4500 03 0.7 50
WHT/WEAVE 472 Planned 218 (0.37=1.00 il4 41 = 1000 500020000 07 0.8 4.8
Mavall'DESI 440 Planned 018 0.36-1.05 7.1 5o 30004800 05 15 5.1
VLTMOONS g2 Planned 2018 0.8-1.8 0.14 7.3 1000 A000-20000 03 0.8 i3
VLTHUMOST 4.1 Planned 2019 4 windows EXI] 40 1500 3000-20000 1.0 0.8 5.1
MSE 100 Planned 21 (1.37-1.30 15 11& 3200 2000 L0 07 G0
(.37-1.00 3200,800 6500, 20000 1.0 07 54

Space-Based

Gaia 2x(14x05)  Existing 2014 (. 85087 all sky survey (V <2 17) L1500
Euclid 1.2 Planned 2020 1. 10-2.00 0.55 0.62 250
WFIRST 1.5 Planned 2025; L 10=2.00 0.5 .89 715-320

T — Also known as the Guo Shou Jing Telescope (GSJT). A McConnachie, R.Murowinski, D. Salmon, D.Simons, P.Cété ¢ , 2014 , SPIE
65



' LAMOST 1I project

Site: Xinglong — Lenghu

* Mirrors: MA24 + MB37 Lo S
Seeing: 0.76” median

e Fibers: 4,000 — 12,000 =B IS RS

° Survey mag.: 17.8m — 19.8m I / EIR T2
* Spectra : 10 M — 100 M

2.5 3.0 (A#)
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