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 [1] �fJL[zv℄�ur'
mzg�s�v℄)/�f"s�z����&^-v\(z8B�W&-vl Pz�SoUnM(z 7Li z��fv℄2Y1�*H�F�|#BO�<�1��pQU[{[� III �[r6}��fJL[1�/;vQz/-��u�m,�℄ FMF(first mass function) pP""�zF� [2] � � 1 �gE`/'9y%RQ.M [2]

[Fe/H] /dex NM bS
> +0.5 Super metal-rich SMR

≈ 0.0 Solar −

< −1.0 Metal-poor MP

< −2.0 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�"Kw�mQ
�"YfJL[zv℄L��u�m,B!f�l�afJL[z�'Q�� o> [Fe/H] <−2.0 dex zfJL[�6SwY��_oYUK�$�8?:}z�[`i^{��)� [3] �fJL[Q�/ ~U'&lEv�H�En�l>= 1 000 r[n"�rz [Fe/H] dM' −2.0 dex �= 10 000 r[�" 1 rz [Fe/H] <−3.0 dex �3 1 $["
Beers { Christlieb H 2005 \�O [2] ��fJL[/
�z
�� 20;+ 70 \p�Bond [4]G:ms"�l�fJL[Oa`i[EzL��̀ 
.2jmQ"��
WrfJL[�y�umQ1zl^tuHQ�

20;+ 80\pjM�y�"�l{LzWrfJL[ztuHQ�/5>?i Beers{o}<mQz HKtu [5,6,8] {wi Christlieby�9Nz Hamburg/ESOtu [1,12](HES)��EHQ�>�'+Eo�8Z{'��ZWD�dz�//4l)��AN%3`itu� HES tu[?z� VMP [z!?y���' HK tu�atu/58?"!u{TuF 2 800 deg2 { 4 100deg2 zH��HK tu>� Ca II H&K z 15 nm z8P)��OaQAkOfJL[�kr [7,9] �!'QAkOhH�'
K��wuk��zfJL[z�*} [2] ��"x7aaB�X/��Qb�6�E� 2MASS tu [10] xvz JHK {�d� HK-II tuHQ>�
L&V
:/
*$�WrfJL[ [11] �"N�O�<�l" HK tufJL[�krzWrM[4�5' 1989 \z HES tuHQ��m5zQ1>rV!z
[r�
�!?o`iz//4 (R=400) Æ
��lrfJL[ [13,14] �o B 8�[E[})�> 10.0∼17.5 mag (HKz� 11.0∼15.5 mag) �[E8?"TuA��� 8 853deg2[15] zH��aHQG:�b Ca II

K z}�{ B − V �gQ�	
fJL[�kr�

{on//4 (R ≈2 000) 
j[E`iOa~_�fr~_�$>{o Ca II K � Hδ {E`Qb�W^ [Fe/H] zd��� HES) HK tu%R 2 mag �d
N`�EHQs�z[Eu��o�HWrfJL[N4��
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XpA"< 10 # [1] � HES fo[EQb�k[" 10 000 �r VMP �kr�℄2j�`6Oa
j[E�~_L��Ho�z$,\�� HK { HES �ltuHQ�H�En~S!?"$yr VMP[{$�rf"s�um��z EMP [ [1,2,15,16] � HES tuz�[RA>Vv" 3rxM�hu�m,dlEvz�fzfJL[ (�{oA//4i_�): HE 1327-

2326 [17,18] ([Fe/H] =−5.4 dex), HE 0107-5240 [19,20] ([Fe/H] =−5.3 dex) { HE 0557-4840 [21]

([Fe/H] =−4.8 dex) �ChvQz�h� HK tu��{oA//4i_�VvÆ~9'
−4.0 dex zfJL[�Yy�>����>o[E[})�) HES !��>o[E�'D)' HES �y��t"K�zVE[�?H HK { HES tuHQ�H*jolEfJL[�kr{
jnA//4`i_�zL��a�� SDSS/SEGUE [47] HQ��H��mQWrfJL[zL�� Beers 1&�� SDSS n//4�[`iQb��qw
!? [Fe/H]< −2.0 dex z VPM [zQ� 5 #' HK { HES z�{�"<" 25 000 r [15] �
HK � HES { SDSS/SEGUE l^tuHQz/+"����{.�"#B�fJL[���4Jm
m|
oUzv℄<#�`�u�	t!${%NF�z�[!Q�{o�ldOtuHQd[Evz�[n�//4`iQbOaE��xvolkz
m2Y1��� [Fe/H] �G�baE�ElOafJL[�krz�k�k[
GOaA//4`i
j_�[E�>Qzl
{!ifJL[z�r"N�.az*6�\"��x={uvSlz HK { HES tu��og�mQ�";mQzl^tuHQ�� Spaghetti [22], Grid Giant[23], SSS [24], RAVE [26,27], GAIA [28],

SDSS/SEGUE-2 [29], HERMES [30] }�;�fJL[zWr*v℄L�pPl�z
$�6�#i�y`UvlSOzlu�H��Q1`;`iu��8Z —— gIX�8Z
(LAMOST) 1)[31−34], �' 2009 \9S6m5C[E�E�tMu�tu[EHQzv℄?��X/!�gIX�8Z�$o��_�pA;!$zumM[>QzgIX�8Zumtu[Ezs�Æ*�D)'ogi(�zl^tuHQ�gIX�8Z!&�o�ol|\�lAN��`;%N4o[E8?)�K
K%~[EQb�w={pA�gIX�8Zn�//4 (R=1 000 � 2 000) `itu����4V{��4��l=/��'zX�&�℄6tum5zz 5 \V[EQo 200 	r�[�{oE��#Bw
�xiBzA�m�lu'
��}o\�Q��'YPU[Ezr�Qb�gIX�8Z=*����4z_S�ET{|
}DYv℄)/�[s�RA�on�Es�zyq.>W
��fJL[�gIX�8Ztu;8?!�Z 7 700 h*�{T�Z 3 500 h*�zH��lE%�wi B=18.5 �gIX�8Ztu[E`iQbzm�* HK � HEStuzn�//4
j[EiDR�iw

AHtuO68WrfJL[�kr�p3vof$K%z[E%�{�`;l�'��z�oz8���gIX�8ZWrfJL[;S�tM�AN~�,
mqzl^fJL[tuHQ�i"�H�mVWrvQz�"Q� 10 #
�zfJL[�`�C[EzOa{Qbz���#i?�f$�ymQW
fJL[v℄L�z"�[E!${ZmQb�6���1) http://www.lamost.org/website/en/



� 4 n &�?�~��(hJY
9[ (LAMOST) D\FR
V"�{gKM\	ls 407�
2 ℄G}Sd^�gIX�8ZCAam0zy�Æ*����	t!$z!
�R
{wqez
C��ow
/?zDYumQ1Y�z2~�Qz;�8Z�℄'
CB��iH`;��N4�o
��hN<℄�4u`}*H�hH��P"q�d
_
�C[E
��#B�V��": �[`iQb�s>"Dt=/zQbm�:A����YL) (SNR) dM'
10�'�L�dVvz 8 rfJL[�krz`iQb�6' 2010 \ 2 = 13��� M67u��[EECzQbEl�dk
z[EQ1��d" R 8�[}!' 16.5 mag z�[�R8�[}d�6' UCAC3 [3 [35] �t�[E/5Oa"�d.P� 30 min { 20 min zl`�A^�dH 3.3

′′ �%�dk�z[EO6>//4 R=2 000 �`iQb!�����`i	t/5}.���oF�8P8?)�> 570∼900nm { 370∼590 nm �dk[ 8 rfJL[�krzWV�W�� R 8�[}d�d��z`i	{`;,xE73 2 �� 2 8 Lv(pUE`y:}e%2 xnA�g,+ $% [Fe/H] 8 RV %�
�
No. Sp Fib RA DEC R/mag [Fe/H]ULy RVULy [Fe/H]NPR RVNPR [Fe/H]SSPP

/dex /km · s−1 /dex /km · s−1 /dex

1 1 121 133.325 03 10.029 71 14.71 −1.28 400 −1.50 403 −

(0.18) (15) (0.17) (6) −

2 1 137 132.933 14 10.097 73 14.65 −1.35 400 −1.10 406 −

(0.21) (14) (0.13) (17) −

3 4 90 133.032 53 11.420 19 15.07 −1.10 138 −1.20 139 −0.84

(0.19) (10) (0.08) (7) (0.04)

4 4 103 133.332 09 11.539 88 13.76 −1.47 190 −1.60 206 −1.51

(0.10) (6) (0.12) (6) (0.26)

5 4 171 132.453 26 11.867 35 14.00 −1.04 148 −1.30 171 −1.23

(0.18) (16) (0.14) (8) (0.21)

6 7 21 133.630 14 10.064 11 14.47 −1.82 252 −1.30 268 −1.87

(0.22) (21) (0.04) (10) (0.28)

7 9 28 134.025 50 12.695 17 14.75 −2.73 216 −2.10 240 −2.85

(0.12) (27) (0.12) (12) (0.41)

8 15 38 133.238 10 13.282 67 14.53 −1.09 138 −1.00 133 −0.89

(0.15) (12) (0.16) (11) (0.13)~���%iy��� 1 f9Gbk� “Sp” �bk
-yÆ “Fib” �b<-y�>t℄|��
�BTÆ� 
 “( )” XTe�q�f��BT|,L�[Ed�xz45`iQb~�VogIX�8Z1���`i℄
Uh [36] Oazm℄
�y���'�}\��-vC���iY��hN<℄�8P
1�4u`��W<℄}�4$℄
<x�!'.�
1z℄
El�:U!
�?B�z`iQb<"Vo.�
1<℄���������`iQb�:YOa"NeA�S_�a�[�WrfJL[z



� 408 �������v���n�P�R������� 28 h�L��y�i���`i	[Exvz`iQb�YU;Æ#Bzf����a8P8?)���t#Bdf�zy�
m2Yo\Y0�
3 G�,&}FmVo
�℄
��'Y�wzgIX�8Z[Exvz�[��i`iQb�#Bf�>�"NzE�*$�E�o [Fe/H] }lu'
���#Bdk�zgIX�8Z[Ez�[`iQb//4� 2 000 ��"SwY	� [Fe/H] zE�El�	{wq�#B>�
8�r*$/5Oa�QW&�6)�E�El�
3.1 ULySS [C�

ULySS �8� 2) [37] >Rm&m![�z�nw��iOa-Ce
�Qba[�zu����8��iw
/?��[lu'
�Q ("N�� Teff �3Hs�.[� lg g {
m2Y1� [Fe/H]) �AJ[� (RV ) z��E� [37−39] � ULySS zL��
>�[Ei{O�iOa�iba χ2 [��rV*/Ei�ARzO^if��xdf'
���o�R'ba[�oUw��8Q637�
Obs(λ) = Pn(λ) × [TGM(Teff , lg g, [Fe/H], λ) ⊗ G(RV, σ)] .

Obs(λ) 37qEi� Pn(λ) � n B�H6�G(RV, σ) >�E
AJ[� (RV ) {[�D� (σ) ��QzAUvQ� TGM(Teff , lg g, [Fe/H], λ) >�E
 Teff � lg g � [Fe/H] {8P
λ��Qz-Ce
O^vQ��'&^(SO�i�a-Ce
vQzT:>�' ELODIE/E�[`i~ (R=10 000) [40−42] �fr/?oU�7 [37, 38] � ULySS E��[lu'
�Q.�=d�p}.W&z�Q��� Teff � lg g � [Fe/H]) � RV � σ {�H6 Pn z4Q�[�z�qQ1>Vv4 χ2 d�MzH�a�8�z��"��i>>��i[�z*6�-[�PPC�E��+F"Nk�E5o\iCE�do�z+K����//4`iQbzU�"B�Y��z+K)�l��>iw
}.W^df'
���+F"�P�Qb0�hHX"'
�4�uk^$M(�
?Lz"q��"N�� Teff { [Fe/H] ��>�8�V|"�E�H6S/�w�A��'.�
1:�z>℄ (E7�A [38] n� 2.6DV�{� 3) �a�8*$���'E� CFLIB �[`i~ (R=5 000) [43] �{o*,$EogA//4`i_~'
*$Exz�Q�)���' F �G { K 
�[�ULySS � Teff � lg g{ [Fe/H] zE�+KU�/5� 43K, 0.13dex { 0.05 dex �~F�QE�d%J=4~
K [38] �a��Vol�2~��A [39] L�_J" ULySS w"N���'gIX�8Ztu[Exvz�//4�[`iQb�� Teff � lg g { [Fe/H] zE�U�/5wiv
173K, 0.34dex { 0.16 dex ���a*$E�#BzfJL[�kr�Exz [Fe/H] { RVd�F�+K/5$'3 2 z� 7 � 8 �$���2) ULySS �9�G.9F�f http://ulyss.univ-lyon1.fr
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3.2 -�b<4S{* -NPR:}' ULySS �8�z*/E�[`i~M(zO^i�O�ba��Q��A [45]d>�z*$>*
7O^ (Kurucz NEWODF) [46] (Sz�[O�i
D�ba�rV*/Ei�ARzO�i�f��xd�'
��O�iz(S�oH�Qz0/;zE�
A�F�q�QE�El��A [45] z*$zo�:}'��zHO�i
Dz0��CeId��>H=d�p.
KMz�Q�z0�q�&^�f��[~"N�xv�qE�H�;�USQ7"�r:}zfr^$�'�>�onz-�Q�eO^^$
(Non-Parametric Regression method) [44] ���a$�#BzQbOaE�� [Fe/H] { RVzE�El�F�+K�3 2 � 9 � 10 $d7�
8?1 NPR 1}�a*$H[zAJ[�>!qEi*
7O^(SzO�iOa=JDY�xvz��'#Bz��.�
1z�'Qb�H�� NPR *$��QE�.�qEi{O�i�<:�"��jiz}\�"���"e�
℄
�
3.3 SSPP [Coh?iU0Q
tu SDSS 3) [25] z SEGUE(the Sloan Extension for Galactic Understanding

and Exploration) [47] �tu&��A"�n��E��[lu'
�Q (Teff � lg g � [Fe/H])z�84~�" SSPP(SEGUE Stellar Parameter Pipeline) [48−51]�Yn�8zK�Y0> SDSStudxvz�[`i{E`Qb�a4~�S"�r^$����R&�-Ce�e�=JDY��gQ*PPo\C0zY4}}���p3:}*$zo�{H:}YL)z88zE�U��=r*$iH�
�Qz0)�V"N [48] �;4~�qz�QK[El>Vo"o�oz�EjDP�O�
�H[z�E.�d��'YL)l' 50 z SDSS �[`iQb�a�8� Teff � lg g { [Fe/H] �E�QzE�U�/5� 157 K, 0.29dex {
0.24dex �l=/ SDSS /E�[`iQbzYL)d/;H 10∼20b0 [50] �`�YL)dz<�� SSPP z�QE�ElU��={8< (E7�A [48] 3 6 d7) ��� SSPP �84~ (version 7.5) �#BzQbOaE��xvz [Fe/H] d$'3 2 � 11 $�d��zE�+K> SSPP V=�E*$dEElz1�K�!' SSPP Uhf�K�`iQbz8P8?)�H 3 900∼9 200 Å�0�#BzqE`i�� 1 {� 2 z� ��`i	[EQb�d
3 2 n<"H[Y�r[z SSPP E�El�+�f�g[z>� SSPP �84~:Y��pPwqzAJ[�E�El�;�Qf<:! SDSS 1�`i℄
4~ [52] pP�d
H3 2 �#BiH["
��r*$dEz RV d�H<" SDSS 1�`i℄
UhpPAJ[�zz88� SSPP �
�o�|z�Eg6W^ RV z�Uh�;Uhw��k��P}.EC�f���iBz8P���lkW& RV d (E7�A [48]) �;��Xg[".>H RV E�+Kl' 100 km · s−1 z��8� SSPP �w
H[wYz�[lu'
�QE�El�o~_�bE7;�3 1 �
3.4 �OD6{o
��r:}*$zE��f3 2 #Bw
o[��'Y 8 rfJL[�kr�
[Fe/H] z��E�ElD�b0>)��kz�ULySS { NPR *$E�Elb0zhk
��3) http://www.sdss.org/



� 410 �������v���n�P�R������� 28 h�K� 0.28 dex, ULySS { SSPP b0zhk
K> 0.14 dex, NPR { SSPP b0zhk
K> 0.33 dex ��r�y�Y��*$dE�Q0zhk
K*=E*$F�H[z+Kd5�Dt��'� 7 r[��E*$�YUxvM' −2.00 dex zE�El��'AJ[��
ULySS { NPR �E*$dEEl6�x�w�hk
K� 12 km · s−1 �!'C[EB�gIX�8Zxvz`iQbYL):A��Vo.�<℄℄
�d
H�� SSPP E�o[EQb.�#Bf�<:/5�o�����`i�3rz.�<℄�b
G;�XeAr� [39] � SSPP �84~>�' SDSS [ExvzE`{`iQb��$kMz�H�8Z!&{	t!$}�:}zz88�gIX�8Z{ SDSS F�[Exvz`iQb>"�
K5z�a��{oJ ULySS El��)� SSPP H�Po
z�Q�z0V� lg g zW&dhHJ=z4~
K (7�A [39] 3.2.2 { 4.3 Dm7) �d
Qz
A>�
SSPP E�gIX�8ZYL):A�Vo3r.�<℄�eA
z/Ei�xvzE�ElU�:A�H�� NPR *$.�qEi{O^i<:��".�e�
℄
�a<x�H�
U��<�;*$� Teff { lg g zE��	��D)' NPR *$>�
7O^(SO�i�y��' ELODIE /E�[`i~�(SO�iz ULySS *$KYp3/E�[`iQbzo\�p3vz�V��p� ULySS �QE�U�z~&El [38] �&Vo�A [39]zl�2~�ULySS w
"N6wq���'gIX�8Ztu�[`iQbzE���a'��X�5k� ULySS zE�El�a�8�E�xvz Teff � lg g � [Fe/H] � RV d�F�+KkE7�$'3 3 � � 3 8 Lv(pUE`y:}e%9y>�#YmN�


No. Teff error lg g error [Fe/H] error RV error

/K /K /cm · s−2 /cm · s−2 /dex /dex /km · s−1 /km · s−1

1 5 120 ± 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 5 118 ± 79 2.55 ± 0.39 −1.82 ± 0.22 252 ± 21

7 5 070 ± 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~�
4f%f$�℄nw)�BT BK\�el� ULySS �9�|H Gn�Y 8 ryk[�z!gIX�8Z[ExvzfJL[�krz`i�� 1 d7�#B{oK�o��zWV�W��1Y0v CDS/SIMBAD 4) �Oa	��_/Y 8 r[bz�<"`i[EQbz'1�
4 
F}TÆ'�L�f/-gIX�8ZC[Em0dxvz�[`iQb�F�>��r:}z��4) http://simbad.u-strasbg.fr/simbad/
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�QE��!?" 8 r [Fe/H]d�' −1.00 dexzfJL[�kr�ont 1 r VMP [��Y$r�kr�#B&�#�6�`
jA//4iz[E�O��7kzE���iBOa�
z_��

� 1 �hJY
9[D\FnV"�{ 8 sgKM\	ls{aj�bk-y��)4 2 ��%ÆbkTe?��bk
|^HTeÆ��Wq/ Æ2=^�'�Gd��gIX�8Z[Evz�//4`iQbSO!?" 8 rfJL[�kr�on 1 rL' VMP([Fe/H] =−2.73 dex, ULySS E�d) �X/=76_J"gIX�8Z���y�mQ��4VfJL[W
L�zY��6'�8Z�℄'CAaB��wyk[���umv℄z`iQb��:XÆ�".�a�'L�f$�r [39] d�k[�z"N�[`iQb�'�Vv" 8 rfJL[�kr�H�
U��(�[gIX�8ZW
fJL[zY��
Vz�EWrN41v℄L�w�7�A [53] ��''�L�d!?zw3Sl�`�CAam	t!$�Qb℄
�8}4~R�eYz�Z���#Bmq���4tu℄6s�
�gIX�8ZYU"N~={��li(�?"fJL[z�'Q��62�iYUdA�!?QfJL[ (� UMP { HMP ��'y[�z�kr�#Bw{o;I�?"
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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


