Open Cluster Study in the
LAMOST Data

Jing Zhong #1¥E (Shanghai Astronomical Observatory)
Collaborators: Li Chen, Zhengyi Shao



The Large Sky Area Multi-Object Fiber Spectroscopic Telescope
(LAMOST)

Large aperture (4m) with a Wide FoV (20 deg?)
e 200 Fibers/deg?, Fiber diameter ~3.3”, R~1800

LAMOST OVERVIEW

Focal Plane and 4000
Fiber Positioners

Corrector Mirror:

24 Segments

Spherical Mirror:

37 Segments
16 Spectrographs

and 32 CCDs




® Spheroid Survey e MM

® Anticenter Survey i

® Disk Surv:zi}té-%%\\\(\k‘_\
s e i

. Global survey of star clusters in
» the Milky Way
©i> (Kharchenko+,2013)

-#» 3006 star clusters

©  SCUSS Survey

© Spheroid Survey

® Anticenter Survey

5 +15 -mmm

Cluster 381
/. Spectra 305398 156890 234206

. SCUSS Survey

e 716 star clusters

Advantage:

» Large number of spectra in the cluster area
» Coverage of the Galactic disk (Galactic Anti-Center )
» Reliable stellar parameters: RV, FeH, Teff, Logg



LAMOST

NGC6791
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Disadvantage:
» Uniform observation
» Inadequate cluster members
» Field stars contamination




NGC2168 (M35)

: S NGC2168 L Galactic coordinate:

TR e [186.597, 2.26]

Radius: 0.98 deg
Distance: 938 pc
Age: 180 Myr
FeH: -0.16 dex

4

S NGC2158 [
’ R s oy Kharchenko et al,2013

Reference Distance Age E(B-YV) [Fe/H]
(pc) (Myr) (mag)

Reimers & Koester (1988) T0-100

Sung & Bessell (1999) 832+39  2008%  0.255+0.024

Barrado (2001) 180

Barrado et al. (2001a) >125 —-0.21 £0.10

Kalirai et al. (2003) A gl 180

Steinhauer & Deliyannis (2004) —0.143 £ 0.014

Meibom et al. (2009) 134-161

Geller et al. (2010) 133

McNamara et al. (2011) 732 £ 145

Bouy et al, 2015



LAMOST Observation in NGC2168
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pmDE(mas yr™")

Proper Motion Subtraction

cross-match with UCAC4:
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Cluster 0.74+0.18 -4.124+0.13 1.554+0.17 1.234+0.14

Field -0.27+0.19 -2.47+0.19 5.91+0.13 6.191+0.12



The frequency function for the i-th star of a cluster :

Cluster Field

pmDE(man yr')
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Number counts

Membership Distribution
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Fraction

0.5

0.4}

0.3F

0.2}

0.1}

0.0

Radial velocity distribution

All (2196)

Me=12.0 @=27.5

-100 -50 0 50 100

RV (km/s)

Fraction

0.5¢
t Prob > 50 % (134)
0.4} -
' bo=—10.1 o=4.4
0.3
0.2
0.1
0.0l
-100 -50 0 50
RV (km/s)

80[

60|

N Stors
B
=)
|

20F

| BRI ST

RV Averoge = =B8.16 & 0.05 km/s |

0.5
Prob > 80 % (76) |
0.4F ]
po=—10.9 0=25
§ 0.3}
1]
= :
w 0.2f
0.1F
0.0 eI L1l B
-100 -50 0 50 100

RV (km/s)

WIYN study in NGC2168:

* 3.5m telescope

* 1144 stars

* 5201 RV measurements
* Observed since 1997

* Precision of 0.5 km s

Geller et al.2010
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The radial velocity and metallicity of member candidates in the LAMOST

are useful to study the Open Cluster.




NGC2168 LAMOST WIYN Steinhauer+2004 Kalirai+2003 Barrado+2001 Sung+1999

RV (km/s) -10.9+2.5 -8.16 0.05
FeH -0.14+0.04 -0.2 -0.143+0.014 -0.21+0.1
Age(Myr) 112+12 180 >125 200
Distance(pc) 912 912 832
E(J-K) 0.15
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