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LAMQOST Spectroscopic Surveys

€ Key projects include
— Extra-Galactic Survey
— Milky Way Galaxy
— Cross-identification

1. WG for the Milky Way study
2. WG for extragalactic survey

— Survey plan shall be fixed in 2009



The Milky Way Survey plan:

Consider a 5 year survey plan

Spectra of 2.5m stars are expected

— Using about 1/2 of the total dark observing time
for halo (down to V=20m)

— Using about 1/3 of the grey and all bright nights
for bright stars (V=18m) In the ‘green’ fields



Scientific Objectives for the MWG

1. Halo -- almost well defined

2. Disk -- should be defined next month
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(1) Dwarf galaxies and stellar moving groups

Licai DENG, Heidi Newberg et al.

O

Ursa Major Il

Canes ik
Venatici | i
Natie Venatici | arm)

aris A (leading arm)

E
(3~
g
i
L% ]
vy
£
S
o
3

e v | 2 . ] - - - - . 1 .
180° 120°
Right ascension



演示者
演示文稿备注
Another view of the substractures in the Galactic halo in color. Star streams are more prominently shown: including the leading and trailing arms of the well studied Sagittarius stream, Monoceros stream in the direction of Galactic anti-center in the disk, the cold stream Orphan going almost vertically in this image, and many of the dwarfs which were not known before SDSS.   
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演示者
演示文稿备注
The Galactic halo as a whole is now believed to be built up by merger events in history. 

Showing here is a numerical simulation (white dots) for the Sagittarius Dwarf galaxy in the Milky Way (the Sun is shown is a green dot), the leading and trailing stream tails associated with it. This picture has now been observationally verified in both photometry (overdensity, blue dots) and spectroscopically (kinematic info). LAMOST may make great contributions in tracking all the star streams identified so far, and will make more discoveries of new ones in radial velocity space.


(2) Constraining the gravitational potential

 The kinematical information carried by stars can be
used to constrain the mass distribution in the Galaxy.
Radial + tangential velocities + (a, 6 ,d)

e Large area survey and homogeneous high precision
data set is needed. Radial velocity measurement by
LAMOST beyond GAIA limit (< 17m) will be important
IN this issue.



(3) Probing the Spheroid, is It triaxial?

 There Is a apparent deviation from rotational
symmetry as shown by star counts.
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演示者
演示文稿备注
By counting stars in the selected fields, we found that the halo is not in rotational symmetry (as predicted by the dashed line). 

A smooth curve fitting the data is from a triaxial model. 

The fluctuations with respect to the smooth curve is very likely overdensity regions (star streams, dwarf). 

But we cannot say anything further due to low spatial resolutions in this work. 


What are those substructures?

 Possibly
— Dwarf galaxies
— Globular clusters
— Tidal debris of accreted dwarfs

e Tidal radius estimation: bound or unbound?
— Need LAMOST survey data to confirm



(4) Searching for the metal poor stars
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EMP and HMP stars expected to be found

Survey Effective sky |Effective N<-3.0 | N<-5.0
coverage |mag limit (EMP) (HMP)
HES 6400 deg?|B < 16.5 200 2
SEGUE 1000 deg?|B <19 1000 10
LAMOST | 12,200 deg?|B < 18.5 6000 60
SSS 20,000 deg?|B < 18 5000 50

« These estimates are accurate only to within a factor of ~2!

 Number of stars to be found in SEGUE will mainly be limited by
number of fibers allocated for follow-up. Only about 10% of all
candidates down to B = 19 can be observed.



演示者
演示文稿备注
V1/V2 = A1/A2 * 10**((m1-m2)*3/5)


Making a survey for planed scientific goals

5 year plan’s DARK and GREY (sky level legend on the right)
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演示者
演示文稿备注
The footprint of the survey sky area in Aitoff projection of equatorial system:

The heavy solid line: the Galactic plane (b=0), the high star concentration area within b=+-10 is outlined by double dashed lines

The thin solid line outlines the area of SDSS photometry survey (north Galactic cap+3 south strips), out of which targets can be selected for LAMOST

Blue and green areas are our planned survey: Green+blue: R=2000 survey, blue only: R=5000/10000 survey for brighter objects  


(5) Scientific Objectives for the MW Disk
Disk, thin/thick

1. The structure of the thin/thick disks of the Galaxy, including
the chemical abundance as a function of position within the
disk and extinction in the disk;

2. Probing the center of the Milky Way with hypervelocity stars,
Including a survey for OB stars in the Galaxy;

3. A survey of the properties of Galactic open clusters, including
the structure, dynamics and evolution of the disk as probed
by open clusters;



Disk survey: several proposals

— Lamost Open Cluster dominated Survey (LOCS)
e (CHEN Ll etal.)

— Thin disk survey (with |b| < 5d)
e (LI Jinzeng et al.)

— Galactic anticenter survey (with |b| < 30d)
e (LIU Xiaowei et al.)

— Some specific programs:
« Star forming regions (WANG Hongchi et al.)
e Could Belt



_ LAMOST Field Of View =200?
Disk Survey problems (PLATE)

LAMOST observable area:

AGIl = 240°,AGDb = 20°
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* one plate ~ 20 d2 X 2500 ~ 5 X 10% stars
—>need 3600 fibres X 14 exp X (0.5+0.5)hour =»

~ 3.5 obs-nights
250 plates X 3.5 =750 nights (~ 107 spectra)

» Observable nights (spectra) for LAMOST: ~200/yr

If 1/3 assigned to Galactic survey ~ 65/yr =» totally (750/65) > 12 yrs
(assume: 1/3 of total are bright nights)



"OC dominated survey” - LOCS project

Aim: probe both OCS in Milky Way

& statistical properties of the Disk V,in-16;
30 min. obs.
selected open cluster sample ;
. - . 'Ry ~5km/s
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OCs observable with LAMOST: total N ~ 720
With distance ( > 200pc) information N ~ 400
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open cluster subsample
T

70 80 a0 100 Mo 114
G-langitude

Chen et al. 2008

A 1/4 subsample of LOCS:1130Cs

AGI =115° -65° =50",AGb = 20°

Total of ~28 plates ~98 nights

-- about 1.5 year of observation
- 113 OCs & 560d? (~1 X 10° stars)
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LAMOST OC dominated Disk Survey:

» 400 OCs (spectroscopic database) to probe disk properties;
e a representative sample of the disk stars:

AGl = 210°,AGb = 20°
—>spectra for 5X10° stars distributed in this 2-D sky area
(Rv & [Fe/H))

And, for ~ 150 first priority OC subsample (statistically significant)
—->LAMOST may output an important obs. dataset for disk study
within 2 yrs




e Science for open cluster is significant, but OC is
only about 1 square degree.

 How about the other fields in the plate? What kind
of sciences could be done needs to be defined!



A sample of plate field ' rad=2.5d, 9 OCs covered
one of the most crowded L=205d. B=-1.2d

OC:s field (9 Ocs) Density~2600/d?

radius=3deq
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