%28 % H 4 X X % # B Vol.28, No.4
2010 £ 12 A PROGRESS IN ASTRONOMY Dec., 2010

EHE: 1000-8349(2010)04-404-11

RSSO

R TFSRFHEEE (LAMOST) M
MMAEF TR S B E Rk

£ OBV, BEaE M omEx, gt !,
BMER Y, mY, BikE M
(L hEBIEE BRELEARRE, HRHKA, L5 100012 2. KEERS K% HEREHE:

O, BERXE, BE F-69561 3. pEB#ERE B4R, o 100049 4. ITARKS, B 264209 5.
b5 HkE Tk WE =B R, 2E 32901)

B NERENHEAELRE R R LT RBRAEEEE, Preb hfTxr g & L5
WA TR R A B . B AT 2R RS 50RO O RS — R E BRI
Pod. HEEITFHEES (LAMOST) i2f7HyF R A BHRA AR, RECR& B E7T RIS
FETARRA TR B A BB VIR R A B I B 73, X RSP B B L AR A5 9
rHER (R ~2 000) fHENGHEIRETEER YW HSEANE, FEAT 8 M [Fe/H] <—1.00dex
MR R B iRiEdE, H 1 H [Fe/H] = —2.73 dex BTRAMTERE (VMP) . TAEERBRIF
ERA T ¥R B RS A RO T AT R % SRR AT R B TAE.

x @ . HE; FE-EASEE KRN
hESES: Pl4l XERFRIAE: A

1 5]

ol

% )8 B (metal-poor or metal-deficient star) 7EIR KFRE LIRS T B K E 18 B9 KA
s EE AR R, B8 R SCE R T R T AT B0 52 4848 T A R W
M. RWe)mBE i emies —MERY ba”, HAEmnib®FEERE BN ZR

WefRBHE: 2010-07-26 ; f4EIHEE: 2010-10-25
HEE&WHE: HRERBFESTE (10973021, 10778626, 11078019)
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R B LR BRI 0 4550 1) | SR R MBI R W i 4 &
EF T A IR, AT T, (e O B A i e
B TLL RO, TFIEIE S A B TN R T THE A — PR S A I
%, WESR BRI AR BTN FICE K EY FME (first mass function) 4 T #7)
e

®1 FELBEEEENG LXK

[Fe/H] /dex w4 w5
> 40.5 Super metal-rich SMR
~ 0.0 Solar —

< —-1.0 Metal-poor MP
< =20 Very metal-poor VMP
< =3.0 Extremely metal-poor EMP
<—4.0 Ultra metal-poor UMP
< —=5.0 Hyper metal-poor HMP
< —6.0 Mega metal-poor MMP

AT EIF IR EE R SR EMR TAE, ROCERNAFTFT RKOCNRLEEEAR
Bk, JUHE [Fe/H] < —2.0dex T EJEE, FFR T REHIIRIEH REAE T Se a5 B 2 AR [HE
AR EEE © . EREEREHS EET RN, fEASES, KA 1 000 FEF
BB [Fe/H] H/NT —2.0dex, % 10 000 FEEA 1 HiAY Fe/H] < —3.0dex, £ 1HHT
Beers fll Christlieb 7E 2005 4E£¢it 2 L4148 B ER & . 20 4D 70 4848, Bond
B T KRERESREEHTICERN G TIE, WMEFEMEFRTREZUEIRERENE
R AR KRB R I H .

20 g 80 FES, FTEAWRKEFLWEIN SR ENKRINH, 75 & 3% E Beers fl
HFE I RER HK 3R 5:68] fIE Christlieb 322 11 3 # Hamburg/ESO & K [L121(HES) ,
PRS0 0 A 2 T it % o e B A A i A R FRUREL IS 9 IR 40 9 28 K L 9 A 37 o 4 D61 K
K. HES KR BHE], VMP BEWAMEZRE T HK KR, WKRoHER TR
K4 2800deg? fl 4 100deg? BT AL, HK # KK H Ca Il H&K # 15 nm Ay K 75 Bl R #E4T
HEHER SR EMRER 70 T HWEREFEREARZ, W SREANT &R AN
Bk P AT SERICERR . FEa R AR IR, 454 2MASS R U0 B34 JHK Bif
f, HKILRITHRAALHEMESRTEREITEEE MY, A —39 K
T HK & RF 4 )8 B E R I 7 &,

BT 1989 4EHY HES I RINH, HEITFMHM EREFHEHRER, FREAHI LR
PR (R=400) ELUAFSRRIF&RE 31, H B BN 2 SEEZ 10.0~17.5 mag (HK
94 11.0~15.5 mag) , WA S TR ERE X 8 853 deg?™) A, LI H & %K Ca 11
K f5REM B — V BISECRH € A &R BEAR, REESFAHE (R ~2 000) FEMMN 6
WEHTRAE, BMEIEpYEE Call K . HO MMCEHE R [Fe/H] #9{E. FA HES
H HK RS 2 mag , FFUACURBANTH BRI R XORE, I RLRESEL,
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Hi& HEEER T 10 5 1. HES NELIIEEE BLEH T 10 000 £ VMP ik, ER
SELHEFF AT T SENR I B B e AR,

R RWILTHAE, HK R HES IR RIH B ERFZEFRILLAT JLTH VMP
EMJLEFAGEEMN%E XY EMP £ 121916 HES 8RR H T ERE T 3
WIS R IERCEZFRMBIWERN T E)EE (CHEL &S HFRIGIEN): HE 1327-
2326 17:18] ([Fe/H] = —5.4dex), HE 0107-5240 [19:20] ([Fe/H] = —5.3dex) fl HE 0557-4840 [21]
([Fe/H] = —4.8dex) . BULFIHAT A 1L, HK &K M AL 540 PRI IE AR BT AT 7T
—4.0dex R ERE, XEBERZFN: —2HWNESFE L HES 55, & H N4
MU THES S, W& TEZMNNEERE. IE HK Al HES &K1 B {75 76 48 22 H AR M 37 4
JB& B AR A G S m A BRI RN R /B, BL4h, SDSS/SEGUE W7 1 H 41t 7E 1
W R IR e m B LA, Beers it M A SDSS oy #E R AH EOGIERIE, HRAFLA
Pl [Fe/H]< —2.0dex i VPM E R ¥ i 5 /% T HK f1 HES @y 5 f1, BIZ4E 25 000 5 19,
HK . HES fl SDSS/SEGUE KZLMK KI5 H # 5L i A J7 s shA e 7 AT 5788 B X
B R R 2 A R R P AR

Wl RSN AF RS B AR T B o & R, b X R R T B B Wi 21 i 482 I 43
RCIERHR AT, [BHARBMILFEITCRFE, W [Fe/H] , PTG EEERHETH
©JE B ARRTE, 5 BHETE S HEGE S AN, 2 R EMAER SR E
B—FE MR TR, BT EBUS BERHFRURET HK A1 HES $8R4h, HAth & i
WFFRBMRRBI RITEH, 1 Spaghetti 22 Grid Giant!23, SSS 24 RAVE 2627 GAIA [28]
SDSS/SEGUE-2 2/ HERMES B9 i 4 4% 4@ B i 1% F- 578 LAER AR B J5 4 PR,

B E B T80 F R # KR X TR 2 B bR G4 6 R SCEm 8 PR E
(LAMOST) DBI=341 B 2009 4F-9% 3 7 2R WL . 25624 4 R SCH RN 557 B #5553
R, BAKBETHFHAELEH S, ZSHESZRSWEZET 1 EH AT FH T E R
LRI A EEAL 5, M THMER D REK R H, WP EmE it ey, H
KHER, K. 206 B A H 0B 5% 30 B 58 58 % HOUL I 8098 1 7T o 5 42 . ¥85F
HUE I 5 PR HER (R=1 000 B 2 000) J't 1% 88 KA1 45 4R 7] & PRI AR 1] &R A KR 4, XF
THT#E, T RNERERIFLHBIRT 5 AN 200 FBEE, @akilE, AT RS
EWEZEI%. REYESEFFFIES . BT 8 H i 50, BrHeEimeg s
WX ER T R T A, A AL S AR GBI ST A TR, K — A EE RS
EHEEN W &R E. FFHCET K TR 2 LR 7 700 -7 BRI MR E 3 500 -7
BERER, SRMEE WX B=18.5 ., FF-FHUE TS K RN G %548 i it it &5 HK K& HES
R AR FE R G WM AT, B U EBREKRE TE IR SR BREiEK, ZE
B B4 TR B LI R BE A 2 06 AR KA AR By M ke 251, RIS Fi g I R &R
B Y5 R HES NIRRT &R BERRIH, BFB7EA NS I3 HEf
EEHE 10U LNRSRE. BERWNMHETAMEENRE, REACEKEEHF
i R &R B R LAER A J7 W 15 45 A1 40 HA %5 48 B U

1) http://www.lamost.org/website/en/
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2 IR Ak P

A IR IR B T AR B EEAE S ARG MU RATRE. VAT A R
X HAT A BB A e B BARRE AR SR, H RTIZ BRI TR B, EAEGLF B
REHENM, PHEIE, WRICE T R FAEE S8, Bl B8R ARMmL ok, &g
SRR T AOEEYCERE, (HEAH ST BREREART, WREEWRE (SNR) E/MT
10 . A TAERFR BN 8 Bt &R BARE R I EIERIRIIE T 2010 45 2 H 13 HEEXT M67 K
XA B B PR 25 1. i e oA B AR IG AT A R B E SR T 16.5 mag WHE, R
W B BRI T UCACS B3 B | Sl 4333647 7 IR EHE A 30 min A 20 min f7H
S, WTEETE 3.3 £, BB B R PR R=2 000, JGIEREEML, WHNHE
TS B R FRER, HA H KA 35 T & 570~900nm Ml 370~590 nm . Friki 8 HiF 4
B EARERI ARG, RE. R MBS E IR R R GIRERCAFRSENE 2 .

X2 8 MFAUASBREREGHVWIEERARFEENRL [Fe/H] 1 RV HBHIE

[Fe/H]npr RVNPR

[Fe/H]sspp

/km - s71 /dex

No. Sp Fib RA DEC R/mag [Fe/H]ury RVuLy
/dex /km - s~1 /dex
1 1 121 133.325 03 10.029 71 14.71 —1.28 400 —1.50
(0.18) (15) (0.17)
2 1 137 132.933 14 10.097 73 14.65 —1.35 400 —1.10
(0.21) (14) (0.13)
3 4 90 133.032 53 11.420 19 15.07 —1.10 138 —1.20
(0.19)  (10) (0.08)
4 4 103 133.332 09 11.539 88 13.76 —1.47 190 —1.60
(0.10)  (6) (0.12)
5 4 171 132.453 26 11.867 35 14.00 —1.04 148 —1.30
(0.18)  (16) (0.14)
6 7 21 133.630 14 10.064 11 14.47 —1.82 252 —1.30
(0.22) (21) (0.04)
7 9 28 134.02550 12.695 17 14.75 —2.73 216 —2.10
(0.12) (27) (0.12)
8 15 38 133.238 10 13.282 67 14.53 —1.09 138 —1.00
(0.15) (12) (0.16)

403
©

406
(17)
139
)

206
(©)

171
®)

268
(10)
240
(12)
133
(11)

—0.84
(0.04)
—1.51
(0.26)
~1.23
(0.21)
—1.87
(0.28)
—2.85
(0.41)
—0.89
(0.13)

E: BSIFSHE 1 Bt “Sp” AtENHT,

FAT “() WEUE N BRSO iR,

Fib AT

BHENE AT AZH,

YR FF A A5 ) S0 6 T B8 45— G 0 SP AU T B v G A BRI 5 R TR
AbFE, EEAMEARIMER, XFFEHA —4EHEH CFEEOE, BORERR. MRJE, HDEE
FoRFILHEPE, TR BRI MAS R, O BRGE R S i
EVRBOE. T, 20, WM EEEIR e AT A M. g M, $ IR EeRER
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TR S, RN s ORI AR 2 89 6 20w O Re S m £ TR, BV KRB R
B A& R R ERN EE TR S

3 METTIEML

et LA EARTR, XTI A R ST A L I A5 ) 1 — s R, BIRE
KA 7 e T [Fe/H) SR SYBESAL, BRI A 9 0 ~ AU B L] e 1
EIGTEBARA PR N 2 000, 4T /RATRERAIR [Fe/H] M BEERAERIM AT RE, HATRALT
=TI R SRS, R R SR,
3.1 ULySS ##48

ULySS #ff4a 2 BT R WIgF K ki — & X @i TR R SRR A i R
SRR, BRI EERSYESE (FRURE Tee , REESIEE g g ML
TREE [Fe/H)) BAMTHE (RV) B HSMIE BT | ULySS #y TARREHLR X WL AL
AT IR VLD 2 G, TR LS B (L RIE N TR R B 2 4, R4l
VCFE & 2 72 A A0 T A 2R -

Obs(A\) = P,(\) x [TGM(Tug,lg g, [Fe/H],\) ® G( RV,0)] .

Obs(\) BRfFEME, P.(\) A nEHX, G(RV,o) &—MUMRMEE (RV) F#EE R
W (o) ASEH IR E. TGM(Tew, 1g g, [Fe/H], \) &—PML Teg . lg g . [Fe/H] MK
N ASE AR R AL, B Tt A iR E. AR L A A g2k T ELODIE
SEE G (R=10 000) M0—42) | EpRSZBlE #2820 (37, 38] . ULySS JlHfE B K< H
ZHE, BRERFETHSEER: Te. lgg. [Fe/H). RV ., o MEHX P, #
RE, UEHRZBREHRIE 2 ER/DF. EREETEE: —ERRASIEUEH
Fra, AREF RO ZRAON t, B A T A0 A BRI R R i R iR, AR HEROG
AR AR, XFEMMIRZER, e LR ErBES R, 8T %2
Bz HEFEEEYER RN SHER 7 EREAZWNE, WERRE Te M [Fe/H ; =
ERMENIRAE N2, TR A FIREER AR ST IE (FEILSCHL [38] 158 2.6
TN FE 3) .

WA 12 B R A Tl CFLIB 45 265 (R=5 000) 431 | @it 5+ JUAH Al &4
R LR T RN ANSEM R, S TFF, GMKEEE, ULySS X Tww . lgyg
FI [Fe/H] B MR 205 A 5K 43K, 0.13dex 1 0.05dex , H.45 2 %00 {5 76 B 5. R 40 W
2 B8 ghAh, St KRERK, SCHk (39) TAEER T ULySS 7] A 4% H 5 T 35 <7 4 o 7 %
388 R UL A5 2 AR 2 R AE B TE R, X Tew o lg g AT [Fe/H] B 1K BE 43 51 7] 35 2]
173K, 0.34dex Ml 0.16dex . IV M7 3 110091 & )8 B A%, MSH [Fe/H] Ml RV
HEEHIRENHFI TR 2058 7. 8 HH5.

2) ULySS #4594 % F#& Mtk http://ulyss.univ-lyonl.fr
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3.2 FEBHEVIEEZEL -NPR

ANIE T ULySS K440 i 55 Sl 18 B2 06 1% 2 7 A A2 335 (OB AR DE B SR 240, STk [45)
FIE R R 7 1 2 5 B R AL (Kuruez NEWODF) 161 Az i 45 B2 AR 3% 00 6 fif DT T, -4
5 52 e Be s W AR i, AT ARG BT oR M B . AR 1 A A2 it S FEAE 2 800 (9] 40 A 0 %
FEHEEEWRASEHM SR, SCHR [45] 0977 R0 R R R T — B By ZE LR 135 X 4% 25 6] L
RS, & UCGEAURT U /N S 8F =S MG 2R 5, AT Ha BLA S0 15 2]
RAWS. BXELRR T =ZFAR MR, ASCRAE TR IS5 F B 0k
(Non-Parametric Regression method) 44 | 5 F b e XF £ 1T 09 B wEAT M, [Fe/H] fl RV
MRS R R A HIREWMFE 25 9. 10 51FR, LUTRIPS NPR R, MITESS e i
T AR i L P O A A A AR T R AT A SO DR TIT AR B AT . X T 3R AT B AR AROA B 2
PREIREAEE, TENF NPR 7S50 BEAT, Ap il 3% F AR S48 5000 T th#E gLk iy
bk, BP#EEEAR T IH—fLAb 2.

3.3 SSPP kiR %

EE W F KR SDSS ) 25 i SEGUE(the Sloan Extension for Galactic Understanding
and Exploration) 7 FiRHRIL 1 TE—EHSIMBEERERSWHESE (Te . lgg. [Fe/H)
Wik fk %45, Bl SSPP(SEGUE Stellar Parameter Pipeline) 4851 5 # 8k (4 iy 4y \ {3 B J& SDSS
R s B @ E 2 SGIEMMDCEEE, WRRER T ZMHEL, B&ELE, FELERE,
AR, ARG EUAELEI R REE, GEFEBAFINENR AAEARR GRS
TR EREE, SRk RE—-ESREEEENER 1, ZRERANSEE % RE
Zoad T H AR — DR R E T 4 18— IAUE. X TERREERT 50 #y SDSS {5
BIGHEREE, WX Tor o g g A1 [Fe/H] =S EAGMEREE 274 157 K, 0.29dex I
0.24dex , K¥5> SDSS S HE 2 6T BUHE A 75 1 L (H 4 AT 7E 10~20 Z [|] B0 | B2 (e gt LU
HIFEAR, SSPP RIS HN HELE NG 2 W TRE (FELSCHR [48] 38 6 Frm) . W SSPP Bk
ARG (version 7.5) X AT BHRHITME, BRI [Fe/H) {EF 138 2 5 11 51, FrXt Ayl
REE SSPP W2 AN ik il 45 ReybrEZE. T SSPP 27 7 EA A\ G Bk i ik < 7
FHEFEITE 3 900~9 200 AX[H], FATHAFMDGIEEE 1 ML 2 KBRS, Br
PIFR 2 RE G X PBER SSPP ML R, FAMFERIINE, SSPP R REAREM
SEARMERT SRR LI B A OR, X BB otk SDSS G b EE R 4 B R4, BrLifE
# 2 HBRAMTHRAHE T U LFROTERFNE RV {E, TEA SDSS FruE i kb FFE 4R AER 1)
WEWMT, SSPP SEMH B —MHEMER RV M7, ZRF Al H 3hiki—L%
PRI, ATAA AT A BRRB T RV H FERSCHER [48]) , % sC/E# 48 i RIE
RAE RV MHEHRZE KT 100 km - 57! WHELLT, SSPP # A LG i Al E W HE RS SHL
MEZER, HEiERKEFELIZCER 1.

3.4 MELER

AU E=FORE AR, R 2 ATATRIEH, X TX 8 Biil &8 BIEEA,

[Fe/H] { = H M 45 RAH B2 A & L —3 1y, ULySS A1 NPR J7yA M B 25 R 2 4] 09735

3) http://www.sdss.org/
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#H 0.28 dex, ULySS Ml SSPP Z [A]#y F-¥JZE /& 0.14 dex, NPR fil SSPP 2 [A]{) -3 2
& 0.33 dex . BATTE, X=HINESRERFHHE S BN I7EE B4 IR EER
BERY. MTHTHE, =AMEERESAENT —2.00 dex RMHREER. X THA#EE,
ULySS il NPR BN IHE Bl 4 RAF SR80, FHMEN 12 km -s71,

TR B B s B AR B W G R R R R A R, R R POEAAEE, BrRAAE
Y] SSPP M HRMF R, BATHEEISCHHIMHL, WA AR EOE, 2
JE TR DR B SSPP R RGUZIET SDSS WLMIAS I i Ye A6 e 1 1k BT
R, TERTHEBT AR EFAARM AT, WFHETEM SDSS 4 | MMt
AR —E 2 AW, 1A, B ULySS Z5 R, SSPP 7E—HiE M ST = 1)
WXt 1g g MAMTHEAFFENT R RS (JLSCH [39] 3.2.2 A1 4.3 F7itie) , BrlHATEEERA
SSPP M ¥R ~F A A B (5 MR b ANy Zead (A AR L SCUE T DR B S, A5 2 I 45 2R
R, TN NPR JPIRES, ARG AL STl T e — b3, WP RATE—
FEBE LREARIZITIERT Ton M1 1g g WOMIELHERRRE, AHECT NPR 7795 F B LA A AR 1 T
., 27T ELODIE Szl e B 67 i A AR ) ULySS 77k B ABA USRS H 6 2R Y
FHIE. HREIRICNACIR R ULySS SHONBREMSIHE R P8, X3k [39] itk
%, ULySS A LUAROF et ] T 20 <F A Bl R AE G B Al i, R AR SO/ 4
#£3EM ULySS Wl REER, WRAFCAMEGREN Te . 1lgg. [Fe/H . RV {HR&HIREY
TEAIHE TR 3 .

®3 8 MFANASREREGBHNEEELANSYESH

No. Test error lgg error [Fe/H] error RV error
/K /K Jem - 572 Jem - 572 /dex /dex /km - 571 /km - s~1
1 5120 + 67 2.88 + 0.32 —1.28 + 0.18 400 + 15
2 4 453 + 65 1.07 + 0.29 —1.35 + 0.21 400 + 14
3 5 095 + 63 2.28 + 0.30 —1.10 + 0.19 138 + 10
4 5 060 + 36 2.50 + 0.18 —1.47 + 0.10 190 + 6
5 5 362 + 59 4.00 + 0.24 —1.04 + 0.18 148 + 16
6 5118 + 79 2.55 + 0.39 —1.82 + 0.22 252 + 21
7 5070 + 53 2.04 + 0.24 —2.73 + 0.12 216 + 27
8 5 206 + 58 3.34 + 0.26 —1.09 + 0.15 138 + 12

HE: RS AEE RSB SRS A E SR ULySS KR IESR.

X 8 WPk H Ryt B SFARE m E I AR B BT &R B AR A YGRS A 1 TR, Bl
AN N B ARE . FREAFRE EE] CDS/SIMBAD 4 F#4THIIN, X 8 WEZ T
A I B G R IC 3.

4 BEMEE
AL A ST <P A S LA B B0 BB AT, R S HORI iy

4) http://simbad.u-strasbg.fr/simbad/
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T, X e T ORI A5 2 89 1 2 SEEEIE (R=2 000) #EAT RS BES R E, K3
T 8B [Fe/H] AR T —1.00 dex WP &)@ BMRIEM, Hoa 15 VMP B, XX U R,
AT R IEHLHR SR PRERLI, S E &, X e (1247 BJm rEIA.

1400+ No.1 e 1000 -
700 4 500
0 4 0

2100 6000 [
1400 4000 |
700 2000 [
0f op
1800 =10d
[ 1400 |
900 700 F
0F 0
2400 F 2700
1600 | 1 1800¢
800+ . 900
0 f 3 0 ]
4000 4500 5000 5500 4000 4500 5000 5500
Wk /A K /A

B 1 FsraEhm g 2 B 8 Mol &R BARERR L E
Sk SR T R 2 555, JEHEERR B U IR, EREI R R KIE.

AR SCHE YO FH #0249 R RO RAR R A BL T 8 Bid &) B AiE Ik,
HoAr 1 BiUR T VMP([Fe/H] = —2.73 dex, ULySS MR{H) , FE/rBRFFukil T I ra 2 im g
SLAEMITREA AN SR EER TAEMRES. ETHEGEEL TIXEfThrB, gk
VERRHERF RIS EIR AR TR, BMEL, A TAEMJLEE B Bt ok AU 2
TR A ILRE T 8 MRt &R B, 1E—eRE LR T TG R &R E
HIREST, R — MR FRERPIBF T TAEA 2 W0k (53] . TASCLARR &2 B Al S AR,
HEE B T AR B SRR B RS R MR RERY H 352, AR E R R KK IE
XEdhE, FTHETEREASE BEY RER LA SR ENEARTE, AR Tk
sz R BB AER/E (I UMP Ml HMP |, X F3kiikeas gk, ATATEE A LA
8~10 m AR AR I BEARIUR SE 7 BRI DGR HAT MBI AINGE) , AT R —
BWFFEANRNR TR 2R ST 5 T AT S e RE R A 42 T S SR B e R

B O RAR A ER D, RN SCRE AR, #RE .
HEE (KR XEMRZ BRI RCEmEE, LAMOST) & i ER & BMEEZR RS,
P E BB R B E SR B TR . #raEm g i P E R E R KR stEfr
EHL RREFIRKY Beers 0 ZHRASEH I SSPP KAFRF (version 7.5) .
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Abstract: Since metal-deficient stars preserve the chemical abundance formation and evolution

information from the Galactic origin, they are regarded as fossils of the early generation of stars.

Searching for them in large samples of stellar spectra is an important task related to stellar astro-

physics. Guo Shou-jing Telescope (LAMOST), a 4-meter telescope with 4 000 fibers mounted on
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the large focal plane, has been already executing its commissioning observation and accumulating
its observing dataset. The telescope can acquire 4 000 spectra in a 5 degree field at each exposure,
and there might be a lot of metal-poor stars (here after MPs) hidden in the flood of data.

To pick out MPs from LAMOST observations, the key process is to precisely measure the
metallicity for each star. In the paper, three independent methods are applied to determine the
metallicity of stars in an observation field of LAMOST, which were observed on Feb 13, 2010. The
resolution of the spectra is R ~2 000. All targets are selected from UCAC3 with R magnitude
brighter than 16.5 mag. The integration time of this field is 30 min for one exposure and 20 min
for another. Seeing is about 3.3 arcsecond in that observation night.

All raw data is reduced by standard LAMOST pipeline, including bias, flat, cosmic ray
remove, sky subtraction, trace and extraction, and wavelength calibration etc. The observed
spectrum of each target is assembled by two parts, blue range and red range, within 370-590 nm
and 570-900 nm respectively. Lacking of flux standard stars in the observing plan, connection
of the two parts of the individual spectrum is not smooth enough due to the approximate flux
calibration. For the purpose on MPs searching, using the blue arm is enough, because most of
the important abundance features are included in this wavelength range. Hence, in this work, we
adopt this wavelength range for the metallicity measuring methods.

Three stellar atmospheric parameters measuring methods mentioned above are ULySS, Non-
Parametric Regression (NPR), and SSPP. ULySS is a newly developed tool based on matching
with the ELODIE stellar library, and NPR is a method based on interpolation in the spectra grid
constructed by Kurucz NEWODF, while SSPP is the SDSS stellar parameter pipeline. Metal-
licities ([Fe/H]) and the radial velocities (RV, see Table 2) determined by the three methods are
statistically consistent.

With the derived stellar atmospheric parameters, 8 MP candidates with [Fe/H] < —1.00 dex
are found. Among them, there is one very metal-poor (VMP) candidate star with [Fe/H] = —2.73
dex. Table 3 displays all the ULySS determined atmospheric parameters (effective temperature,
surface gravity, [Fe/H] and RV) for these MP candidates. The result of the 8 MPs is a prelude
to the feasibility of LAMOST’s capability on searching and enlarging the sample of metal-poor
stars in the Milky Way. Besides of the 8 MPs, stars in this observing field could also be used for
future calibrations of the LAMOST standard stellar parameter pipeline.

Key words: stars; abundances - fundamental parameters; survey observation



