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1 � � � � f

a j \ v 2 (2006)[1]
} , 8 / � @ j ? | K + � \ $ � r � � v � � 4 � + � X � � _

u 5 6 > K + h f r X r @ + � E � L � � \ $ � 12+lg(O/H) r @ + ( t = ~ � E � L-Z n

M -Z @ + � M � K v ) � \ K N " r o O e V � 7 � \ $ � U 6 > K + h f d r r 2 5 o +

w > B e �  9 � 
 } P N r \ K l � � | r N " � c 9 � 
 \ K * h f O Q R X G X  �

| v K + � Z � h . r � | � j � V � : 2 5 B e * < � � [ [ L 4 r w > v o • E � r @

+ � U V � K + R \ K P N O Q r @ � � � j � < � O e K + R \ K V � \ N " r Q r O Q

z ; X r r B ; � H � � @ r c 1 } , * q [ h " 2 � m q j � X + 
 v � n & o K + h n

+ HII ' v X 
 K + @ | r E � � � \ $ � @ + r C D h l � 6 Zaritsky v 2 (1994)[2]
� w

7 U r & r u C a ~ : 	 � 6 SDSS(Sloan Digital Sky Survey)[3]
� 2dFGRS(Two Degree Field

Galaxy Redshift Survey)[4]
� KISS(KPNO International Spectroscopic Survey)[5;6]

v � j g �

� / C D � ^ r z 0 v � 9 � C D Z � r � 2 � 2 • } m q # M # � r R v ^ x (0:4 < z < 1)

v 0 ^ x ( 6 z > 2 r Lyman Break Galaxies, LBGs) K + r E � � � \ $ � @ + r C D �

� � % � # " � 2005-07-12 � 4 � # " � 2006-04-17

� � 0 ! � L ~ m 0 < _ p � i a ; 
 (10403006 � 10433010 � 10573022 � 10333060 � 10521001)
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M � � V � K + r E � V � \ $ � j ^ x r h f z ; j ~ u Z h l �

+ � r ~ 2 � 3 8 " 7 � @ j & o K + r E [ B 9 � � v & ^ 
 J � H � K 9 � r E

� � � \ $ � @ + r C D � M �~ 4 8 � r � @ j & o K + r O e � � \ $ � @ + r c 1 "

2 � ~ 5 8 � @ j R v ^ x v 0 ^ x K + r 7 @ c 1 � M � u { j K + r E � � � \ $ � @ +

j ^ x r h f �~ 6 8 7 W � { � 2 � �


 � K + r E � � m A � r � [ [ � O � @ � 0 � 7 W E � � � \ $ � @ + R L � u � 9

6 � � m A � r � [ [ B a � � � K v D E + � �h ? " : x A � Johnson + � �l t � u

C A � AB + � ( 6 Liang v 2 (2004)[7;8]
� Lilly v 2 (2003)[9]) � � AB + � � Johnson +

� r c j ( 6 BAB = B � 0:17) = B � Lilly v 2 (1995)[10]
r � 8 � � < � c 1 � M " Q . �

L � T r J u p 7 � r � [ [ � O v 7 � r K v + � � a j \ v 2 (2006)[1]
} 
 p � = ~ �

� W � � M ? | K + r � \ $ � �< � � � q p r $ � H < * 7 � � � R . � < � K + r E

� � � \ $ � @ + L � 8 ~ � � � \ $ � J u p 7 � r � 4 � � � i T r b � r U � . � < �

^ x K + r E � � � \ $ � @ + L � T r � K v " Q K . B � � C D p r M l < � ^ x K +

r < � � A 9 � r � � J h p 7 � r � ' � Hogg v 2 (2002)[11]
7 W j K . B r o + � � V

| h � Q �

2 � G ^ : � � ( q M - t MB-Z B -

K + r E � ( O e )� � \ $ � @ + = x � u 5 � / r s < M � m K + r h f O Q � K + r

E � O e )� � \ $ � @ + r z W Q � Lequeux v 2 (1979)[12]
� u C < I . v O L � � K +

r c 1 � � 3 j o • r O e � � \ $ � E � f * B 7 @ � ; x p D e K + ( � � � � � K + :

n r + � ) � ^ [ O e f * < - � R � j c r : x � U u { B 9 � 8 � K v � � \ $ � r @

+ � Skillman v 2 (1989)[13]
v Richer V McCall (1995)[14]

1 c � ] j < I . K + r M B -Z

@ + � j c � 7 @ c 1 * L 2 p Y " K +

[2;15;16]
� F K � � K +

[17]
� i � u C : x c 1 j K

% U K +

[18]
� UV [19]

v � A 6

[5;6]
Z r K + r M B { Z @ + � w 7 U 	  r u C a ~ : 	 �

6 2dF � KISS � SDSS v � z ; j h n + & o K + r E � ( O e )� � \ $ � @ + r C D h

l

[3;4;20� 24]
� : C c 1 � M 6 � � K v � � ! * 10 mag � � \ $ � � � ! * 2 dex 
 r K +

r E � ( O e ) V � \ $ � E � f * u � 7 @ R � � # : W 7 @ R � h . V P r $ @

[25;26]
�

c < I . K + p Y " K + � ) p � � K + r @ 5 Q ; W m r K + 9 6 3 W u � Q � r L-Z 7

@ R

[27;28]
� : Y # • J u { � \ K P N l � r K + � 0 � o + � � 6 r L � d W v K + S O

m W u C K + r lg(O/H) � M B r 7 @ < R �

2.1 � } 
 : 2 ,

Skillman v 2 (1989)[13]
D q 7 5 � < I . K + R 20 5 H II ' r O/H $ � H �8 q p

o • r M B -Z @ + �

12 + lg (O =H) = � 0:153M B + 5 :50: (1)

n + r K v V � \ $ � � � " 7 � � 19:0 < M B < � 10:5 V 7:2 < 12 + lg(O =H) < 8:4 � � $ �

r D e � � u ? " n + U A � � k � � Te � � �h � a U A � R23 � � �
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Richer V McCall (1995)[14]
q W 21 5 � < I . K + r E � � � \ $ � @ + � � � � 19 <

M B < � 15 v r n + K + � W W u 5 6 R @ + �

12 + lg (O =H) = � 0:147(� 0:029)M B + 5 :67(� 0:48): (2)

: � Skillman v 2 (1989)[13]
q p r @ + [ 7 f � � n + K + r O/H $ � U 
 � k � � � �

D q r � � � � 7:25 < 12 + lg (O =H) < 8:5 �

Shi v 2 (2005)[29]
t m q j 72 5 O L � K + r E � � � \ $ � r 7 @ @ + � n + r K v

� � � � 22 < M B < � 13 � � \ $ � � 7:5 < 12 + lg (O =H) < 9:1 � n • Z * r � [ [ � O �

H0 = 75 km �s� 1� Mpc� 1
�

2.2 � 5 + 2 , � } 
 : 2 , � � � 8 z

Kobulnicky V Zaritsky (1999,KZ99) [30]
� u C } � 6 r & o K + a 5 �" J u C Y "

K + V < I . K + � o � W � M B -Z @ + � � W q p r 12 + lg (O =H) � M B @ + r D y �

(� 0:144� 0:003) dex � mag� 1
� @ 5 n + r � � U 7:3 < 12 + lg (O =H) < 9:6 V � 22:5 < M B <

� 11:5 � Z * r � [ [ B a U H0 = 50 km � s� 1 � Mpc� 1
� 6 M J ; x & o Y " K + n + ( * l

ZKH [2]
V Kennicutt(1992) [31;32]) � � W q p r M B { Z @ + �

12 + lg (O =H) = � 0:108(� 0:040)M B + 6 :637(� 0:841) �

2.3 UV 6 � 2 , � � � HII 2 ,

Contini v 2 (2002)[19]
7 W 68 5 UV Z r K + (z < 0:4) r � \ $ � �8 [ � � 4 R r

HII K + h l �q W u 5 6 R � W @ + �

12 + lg (O =H) = � 0:173(� 0:01)M B + 5 :195(� 0:177): (3)

n + r K v � � � � 22 < M B < � 15, R H � M B = � 18:8 � � [ [ � O � H0 = 100 km � s� 1 �

Mpc� 1
� � \ $ � r � � h L � 7:7 < 12 + lg(O =H) < 9:0 � n + K + r � \ $ � U A � � 4

[33] R r d " D r � \ $ � � 4 @ + ) 
 R23 ? | q p r �

2.4 KISS 1

� � h n + K + a ~ r : x � u 5 ! I � � � t U l / k w r : x U D e 	 4 K + r �

\ $ � �8 # � � 
 � n + . � h � k q p u � r � | � � � Melbourne V Salzer (2002)[5]

q p j 519 5 KISS � A 6 K + r E � � � \ $ �@ + �

12 + lg (O =H) = � 0:267(� 0:009)M B + 3 :60(� 0:20): (4)

n + K + r K v � � U � 21 < M B < � 12 � � \ $ � r � � � 7:5 < 12 + lg (O =H) < 9:4 � 8

; x K + 
 ? > E � K v r 	 9 � A � > E y AB = 4 :0E(B � V ) � . n + K + r M B -Z @ +

* S B �

12 + lg (O =H) = � 0:24(� 0:006)M B + 4 :059(� 0:17): (5)

| h R A � H0 = 75 km � s� 1 � Mpc� 1
�

2.5 KISS 2

Salzer v 2 (2005)[6]
L h j � 4 [5] R r n + �q p 765 5 KISS � A 6 K + r E � � �

\ $ � @ + (� 21 < M B < � 16, A � H0 = 75km � s� 1 � Mpc� 1) � 0 � " 7 m W Salzer v 2
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(2005)[6]
A � d 5 $ � � 4 < R

[1;34;35]
8 * ; x v e z K + 
 ? ) Y r 	 9 r d W % H q W

r � W � M �

12 + lg (O =H) = � 0:280M B + 3 :319; (EP84� 4 ); (6)

12 + lg (O =H) = � 0:222M B + 4 :180; (KBG � 4 ); (7)

12 + lg (O =H) = � 0:253M B + 3 :759; (EP84� 4 � ; x 
 ? ) Y ); (8)

12 + lg (O =H) = � 0:200M B + 4 :559; (KBG � 4 � ; x 
 ? ) Y ): (9)


 d 5 O/H $ � � 4 @ + q W r � M k o L ! 0.3 dex r F 7 � @ | n + r � \ $ � � � !

� 7:5 < 12 + lg(O =H) < 9:5 �

2.6 2dFGRS

[ � 2dFGRS r h l � Lamareille v 2 (2004)[4]
c 1 j 6 387 5 { ^ x (z < 0:15) r \

K P N K + r E � � � \ $ � @ + �q W �

12 + lg (O =H) = � 0:274(� 0:005)M (bj ) + 3 :45(� 0:09): (10)

n + r K v � � U � 22 < M (bj ) < � 13 � � R bj = B � 0:304(B � V ) � � [ [ � O A � �

H0 = 71 km � s� 1 � Mpc� 1, 
 � = 0 :73, 
 M = 0 :27 � 6 M ; x K + 
 ? > E � K v r 	 9 � n

+ K + r E � � � \ $ � k � z � r S . �

[ � 2dFGRS K + R r rF 9 � (rF = R + 0 :163(V � R)) D E h l � Lamareille v 2

(2004) [4]
t q p j n + K + r R 9 � E � � � \ $ � @ + �

12 + lg (O =H) = � 0:249(� 0:004)M (rF) + 3 :72(� 0:08): (11)

n + K + r � \ $ � r � � h L � 7:3 < 12 + lg (O =H) < 9:2 �< O n • U A � v H F � R23

r � � 8 A � K99[33]
r � 4 @ + M ? | K + r � \ $ � r � � � U 2dF a ~ : x R ~ � " Q

v e � 4 �

2.7 SDSS

o � SDSS-DR2 r h n + h l � Tremonti v 2 (2004)[3]
� W q W ! 53 400 5 z � 0:1 r

\ K P N K + r E � � � \ $ � @ + �

12 + lg (O =H) = � 0:185(� 0:001)M B) + 5 :238(� 0:018): (12)

Z * r � [ [ � O U � H0 = 70 km � s� 1 � Mpc� 1, 
 � = 0 :7, 
 M = 0 :3 � � � \ $ � U o �

Charlot V Longhetti v 2 (2001)[36]
r E L � U � O � � L � W � � � A 6 � / c Z * r = {

" > � q p r � � \ $ � r h L � � � 8:0 < 12 + lg (O =H) < 9:5 �
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 1 � ' p L , s F � � � ] % � s A ,

[3]

Z < A � W SDSS{DR2 u p - N . � " 53 400 6

Tremonti v 2 (2004)[3]
. � j = _ : x

7 W r & o K + r E � � � \ $ � r @ + � 8

� SDSS-DR2 r C D h l 7 . � ( � 	 1 �

� R m � 	 r 4 	 Z = 12 + lg(O =H)) � =

~ : W � 8 h � a SDSS K + U , � \ (12 +

lg (O=H) > 8:5) � 0 E � (M B < � 18 mag) r

K + � * : u � � 
 � � � n : x � 6 2dF [4]
�

KISS [5;6]
� KZ99 [30]

v 
 q W r L{ Z @ + [

7 f � � + r U � * 7 � � \ $ � � UV Z r K

+ . � n 
 B I � K + h ! 2� 3 mag � 6 � : C

UV Z r K + = � B * � G [ " r K % � c �

� { j � O E . � � C � < I . K + - N U {

� \ $ � � { E � r + � � � 2dF V KISS a

~ m � 3 r { E � K + [ 7 f �

~ = 7 W r u C & o K + r o + & T U �

E � # h ( O e # h ) r K + u � 6 � 9 0 r

� \ $ � � � Y " K + � � < I . K + 7 . L : u & T � � � 2 �A � < � r � \ $ � � 4

@ +

[1]
v U ) ; x K + 
 ? > E � � q W r K + r E � � � \ $ � @ + � m < � � 6 R � W

r D y v s � t < * 7 � � n / � � W � M t V K + n + + C � @ � 6 t 5 K v r D � U ) q

~ " R [ � r � 9 K + v � � [ � � X M s u C D p r K + r � \ N " � E � r 7 @ & T �

u W � X 3 � � � 9 � e � � K + R � � | c f � \ K r B y 	 . � { � � � * h f O Q R G

G r X � g l / k . � ? �~ � W = � r � X U �< � O e �< � � \ $ � r K + R \ K m

G m t ` r IMF < * 7 � �l U 
 � C D p u C � K + B * l % } P N \ K ( � M O L � �

K + ) � ~ = d W � X 9 * z W | ! � i � u W � X U ? O e K + r � ^ T y . � ! � � h O

e K + 7 . 9 5 � � J � K G K & � � 7 K } � O R r � \ N " � : u q N t = ~ � X C D

p r � K + r � \ $ � y � � Mac Low V Ferrara (1999) [37]
m x r � ' V a H � � � M 9 6

� � O e M g > 107M � r K + � J % O r B y [ { � � n K + { � � u n � O e ( h L 7 n �

u 5 M B = � 12 mag r K + r O e ) L � K + � k � O 1 r K + ( � � � � \ N " r X r ?

" � J u 0 h ? " T r Z � � | " 7 0 u j \ K P N � � O K G K ) � r K + ( m � J r %

O k j g K + + C O e r < � � < � � . 6 � � K + k � � � h ? " r � \ N " � � h r Y "

K + J � � [ ? u ? " �

3 NIR : � � ( q M - t M J, MH, MK -Z B -

& ^ 
 9 � [ > E 	 9 . B 9 � ? � � # 9 � � 
 W \ K N " r O e � � � U K 9 � �


 � C D � 	 r 5 N � � @ K + r & ^ 
 9 � r E � � � \ $ � r @ + r C D h l 8 < � �

o � 2MASS h l � Salzer v 2 (2005) [6]
m q j ! 400 5 KISS K + r J � H � K 9 �

r K v � q p j n + K + r M J , M H , M K -Z @ + ( Z * H0 = 75 km � s� 1 � Mpc� 1) � � M 6 0 �
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1) n A � EP84 [34]
r R23 � O=H � 4 @ + L � O/H � M J , M H , M K r � W @ + " 7 �

12 + lg (O =H) = � 0:215M J + 4 :056; (13)

12 + lg (O =H) = � 0:215M H + 3 :911; (14)

12 + lg (O =H) = � 0:212M K + 3 :919; (15)

2) n A � KBG [35]
� 4 L � " 7 �

12 + lg (O =H) = � 0:200M J + 4 :130; (16)

12 + lg (O =H) = � 0:201M H + 3 :977; (17)

12 + lg (O =H) = � 0:195M K + 4 :029; (18)

. � R (13)� (18) = � � K + r M J , M H , M K � � \ $ � E � f * g u � r 7 @ @ + � � #

D y j 9 J r / • � � ? � : = ~ V � � ( K ? ? " = V � � ) U 
 � K + 
 ? > E r 	 9 �

� C D a 5 r � : j g 9 J r / • � � { �6 � 
 ? > E N } = t 	 9 g C D h l r � : �

Liang v 2 (2006) [38]
0 o � SDSS � A 6 K + r [NII]/[OII] . H u { j 
 ? > E � K + a 5

� : r b X 	 9 �

t 
 � o � 2MASS r K 9 � C D h l � Liang v 2 (2006) [39]

 Jansen v 2 (2000) [40;41]

r & o K + n + r K 9 � K v � q p j � M K -Z @ + � M K = � 9:51� (12+lg(O =H))+60 :23 �

Saviane v 2 (2004,2005)[42;43]
c 1 j u 5 ? n + r � * K + . K + r H 9 � E � V � \ $

� � I W d 9 E � f d t f * 7 @ @ + � Lilly v 2 (2003) [9]
m q j u 5 R v ^ x n + K + r

J 9 � r E � � � \ $ � @ + � 
 � J A � j u 5 I a > E H AV = 1 � = � k O 0 ? | � C

K + r � \ $ � � � � � � � C > E b X r h ^ 
 K +

[8]
� ~ = 3 : : x 
 � n + . � ? �

9 ~ � 7 W 7 @ r � W < R � o E � : C : x 6 � � & ^ 
 9 � t � n f * E � � � \ $ � E

� r 7 @ @ + �6 � O e # h r K + � � � \ $ � # 0 �

4 � ( q M - t Q g � � ^ & 
 B -

K + r O e � � \ $ � @ + = ~ 9 G � } 6 > K + r O e � � \ N " r Q r O Q � " �

6 > K + r P N V h f O Q � K + \ K N " r O e u � < � G � c E � q p � � � K + r O

E . M=L � K + r \ K P N Z O v � \ $ � 9 � @ � . 6 � K + r E � � ` X P N \ K V O

, 1� 2 Ga � � U ) � K % � G [ � / � u � r � � U � w 5 � \ KP N Z O V � \ $ � r ?

| q p K + r O E . � ) 
 E � ? | W K + \ K N " r O e

[44� 46]
� 3 * = ~ 
 E [ g ; M

? | K + r M=L , Bell v 2 (2003)[47]
7 W j 
 SDSS r g ; v B � V , B � R g ; M ? | 7

� 9 � O E . r � ' < R � } * H � A � �
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 2 � SDSS L , s P f � � ] % � A ,

[3]

Tremonti v 2 (2004)[3]
c 1 q p j

53 400 5 SDSS-DR2 \ K P N K + r \

K O e � � \ $ � r @ + ( � 	 2) � *

SDSS r ugriz D E + � R � z 9 � (� �

8 900�A) r � & & ^ 
 9 � � = 
 z 9 �

K v ? | W K + r \ K N " O e �l N

} = z 9 � r O E . 8 < U I a �2 +

= � k g p 10 [3]
� n • 8 5 n + K + *

Dn (4 000)� H� A @ + 	 = r � M

[48]
q p

K + r \ K P N d H � � K + r \ K P

N Z O 7 W u � r 5 N � ) � W Monte

Carlo � � r � M q p K + r O E . � /

c q W \ K N " r o O e � r c � n •

7 W n + K + r O e � � \ $ � @ + r

� W < R �

12 + lg (O =H) = � 1:492 + 1:847 (lg M � ) � 0:08026 (lgM � )2; (19)

R R � M � j 6 K + \ K N " r O e � N } r h l � � : * � W ( 6 d 1 � � � 7 � r K v �

12 + lg(O =H) H " > * � 0:4 dex r � � 
 ( 	 2 R I N 6 U � Y ; � E m 6 S r R H � r �

b � : R � W � t 
 
 
 d � N 6 " 7 " R 68% V 95% r a 5 � ) �


 � & ^ 
 r K 9 � K v [ L � r 	 9 � B K v ? [ � � � # U � \ K N " ( 8 ! ! �

h r G G \ K ) r o O e 9 � G � 7 @ � m ~ K 9 � E � U ? | K + \ K N " o O e r u 5 .

� T r B e

[44;49;50]
� Bell v 2 (2003) [47]

A � 2MASS r K 9 � h l X G ? | j ? " SDSS

K + (Early Data Release, EDR) r \ K O e � � � M � Tremonti v 2 (2004) [3]
q p r ? |

H [ 7 f � H q b � r U � n . � < � c 1 � M R r O e L � � � � J u f p 7 � r V Q O e

S a v 7 � r � [ [ � O �

5 � T x ` z x 2 ` z M - t G 
 ( Q g )� � ^ & 
 B -

K + r E � ( O e )� � \ $ � @ + = ~ � m K + r h f O Q � u � M 
 � K + r � \ $ �

k j L � k � / • ( X ! " R � h T � r � V � | 
 } n � | r 
 v v ) �l � � L 4 
 r \

K P N O Q - N r c L 2 f 8 < K " � / � K + r E � j \ K r c L P N O Q k � 2 / • 8

j c � { �

j g C D B ) V C D � ^ r z 0 � � K + E � � � \ $ � @ + r c 1 ] 
 L 2 p R v ^ x

v 0 ^ x K + � i / � & o K + r = � 5 n + 7 . � 	  C D p r R v ^ x v 0 ^ x K + r n

+ [ ? �l 4 / � c 1 K + r E � � � \ $ � @ + j � [ [ L 4 r h f z ; j X r r J * �

u 5 o + r ! { U � * R v ^ x V 0 ^ x Y � K + r E � � � \ $ � @ + U ) � { ^ x K + 7

u L � o � 	  � � [ \ K P N O Q r V � � � [ \ K P N y � � * O , 9 0 ( ^ x v � 1 ~



� 1 � b k ] �w � L , � ] % � s d 2 # 3 (II): F � { � ] % � A , 29�

 = � � I a � l � : [ h ) [51� 54]
� � � [ R @ | r � \ $ � * , � 9 { � 6 M K + R f *

9� r o L \ K P N r � V � | � . � - = ~ � � K + * 7 � r � \ $ � 2 q 9 • � h � �

� * E � � � \ $ � @ + 	 = � 0 ^ x n R v ^ x r K + n + � - k + � } � U & o K + � �


 W � [ R K + r h f O Q � < O � 6 M � ^ T v K ( �A % O r 
 � I � O Q v 4 � 	 9 .

� � 2 � K G K & � k � A \ K P N v f [ / $ O Q � . K + r E � � � \ $ � @ + � - � �

[ [ L 4 $ @ �

5.1 � � � � � & � � � ,

� R v ^ x K + r E � � � \ $ � @ + r c 1 � & � M * q j [ h " 2 � [ � : x 9 �

3 � R v ^ x K + r E � � � \ $ � E � � n f * u � r 7 @ @ + � � & o K + 7 . � * 7

� E � L � R v ^ x K + r � \ $ � � { � � * 7 � O e L � � E � � 0 � \ 6 � Liang v

2 (2004) [8]
m q j 20 � 5 0:4 < z < 1 r h ^ 
 K + r M B -Z @ + � � 3 : C q � r h ^


 K + . 7 � E � r & o K + r � \ $ � ! { u  � y lg(O/H) ! { � 0.3 dex � Maier v 2

(2004) [55]
m q j 15 5 0:4 < z < 0:9 r K + r M B -Z @ + � Maier v 2 (2005) [56]

v Maier

v 2 (2006) [57]
t " 7 D q j 30 5 0:47 < z < 0:92 r K + ( � Lilly v 2 (2003) [9]

r ? " n

+ r X G c 1 ) V 5 5 z � 1:4 r \ K P N K + r M B -Z @ + � � M t 6 � � � { ^ x K +

7 . � : C R v ^ x K + 6 3 W u W h f B � � � � \ $ � u � . 7 � E � r { ^ x K + 9

{ � Kobulnicky v 2 (2003) [58]
D q Deep Groth Strip Survey (DGSS) R 64 5 R v ^ x K +

r E � � � \ $ � @ + � 6 	 3 m S � n • � 3 � * z � 0:6 � 0:82 � � 
 r n + K + . &o


 3 � = � _ y � � � s L , s F � � � ] % � A ,

[58]

(a) � ) r N . p -

[31 ;32;40;41]
� (b) � a { + 0.2� 0.4 � � � u p - N . � (c) a { � � W 0.4� 0.6 �

(d) a { � � W 0.6� 0.8 � v > � Z u N e � � 3 a { u LBGs [61 ;62]



� 30 � � � � � � � • � � � \ � # � 3 � �� � � � � 25 7 �

r H K + (z < 0:1, * l � 4 [31,32,40,41])h ! 2.4 mag � � * 7 � E � � : C K + . & o K

+ r � \ $ � { ! 0.15 dex (40%) � Kobulnicky V Kewley (2004) [59]
t D q j GOODS '

H R 204 5 � A 6 K + r M B -Z @ + � � 3 * � 21:5 < M B < � 18:5 � � 
 r K + � ^ x c

z = 1 p z = 0 � � O/H $ � / • 28%(! 0.14 dex) � < O Kobulnicky v 2 (2003,2004)[58;59]

r : x U o � � A 6 r v H F � � � � U $ � � � E � " Q v e � 4 � : = � k - N u � r

� F

[39]
� 	 3(b) R = ~ / • 4 5 � = r � � " 7 6 S u C % V O Q ( [ G = = 6 S K + r

8 W v K % � b � = � 6 S ~ \ � r \ K P N y P N \ K �[ G = 0 6 S _ e 2 � v b � =

u 6 S � � \ % O r 
 } ) o L K + r E � V � \ $ � r 2 f � * K + r h f O Q R � 6 M <

; x � V � | r 
 } � K + @ | r � \ $ � k ] 
 H 0 �

t � u C : x 3 � � R v ^ x K + r E � � � \ $ � @ + � & o K + F 7 < h � 6 �

KZ99 [30]
� 3 14 5 ^ x � 0:1 < z < 0:5 r � A 6 K + r M B -Z @ + � & o r Y " K +

V < I . K + m t ` r @ + u L � Liang v 2 (2004) [7]
c 1 r 16 5 z � 0:2 r Canada-

France Redshift Survey (CFRS) � A 6 K + r L-Z @ + t � & o K + 7 u L � - N : u [

? F 7 r � � E u = � U : C n + K + r ^ x H 8 < [ 0 � � & � { ^ x K + ( 6 SDSS

r z � 0:1) � Lilly v 2 (2003) [9]
v Carollo V Lilly (2001) [60]

3 � � u C CFRS n + K + r

M B -Z @ + � & o K + [ 7 f � - N : u [ ? F 7 ! I = � r � � U 
 � $ � ? | K + r

L � > E � c 1 9 Z * j I a > E AV = 1 � = � 
 ` k O { ? | [O II] � A 6 r v e � O

0? | K + r � \ $ � � � � � � � C L � > E b X r h ^ 
 K + ( * Lilly r n + R ! 7

1/3) � = � k 0 ? 12 + lg(O =H) ! 0.3 dex (50%) �

	 4 7 W j u 5 R v ^ x (0:4 < z < 1) h ^ 
 K + n + r E � � � \ $ � @ + � * l

Liang v 2 (2004) [8]
� 	 3 7 . � : C h ^ 
 K + r E � 9 0 � u � � = � U + C 3 Z *

j 0 E � K + n + � t u � � � � = � U : C ISO Z r q � r h ^ 
 K + - N U h O e + �


 4 � S w _ y i _ � L , � | _ y L , s

F � � � ] % � A ,

[8]

(Franceschini v 2 (2003) [61]
t � 3 R

v ^ x h ^ 
 K + r O e � 1011 M � )

# B * � G K % � ~ [ 0 r \ K P N y

(SF R � 50 M � �a� 1) P N \ K

[53]
� i

/ : u n + C # r K v � � . � 1 � <

� � E � 9 { r K + _ W P 3 W $ (

r R v ^ x Y K + r E � � � \ $ �

@ + � l u 5 � - r � M U � � & o K

+ 7 . � : C R v ^ x K + r � \ $

� � 2 { � 7 � O e r & o K + r �

\ $ � � ! { � 0.3 dex � 	 4 R � 2


 PEGASE2 f [ h f Q W | h W r

K + r f [ v E � h f

[58]
� A � r U


 ' / � � O � j 6 o O e � 1011 M �

r K + + � r h f � N 6 V U 6 " 7 j

6 
 } L 4 � 5 Ga V 1 Ga r � O �



� 1 � b k ] �w � L , � ] % � s d 2 # 3 (II): F � { � ] % � A , 31�

: C f [ h f � O v  � m u { r * � 	 3(b) R r � � m � _ r O Q 9 6 � � c ^ x z � 0:7

p 3  r h f O Q R � : C K + r � \ N " ] 
 / • � g p & o K + r � \ $ � � 6 | r % V

O Q k U h O e \ K r K G K & � � W-R K r K ( % O � A v AGB K r K ( O e k J v �

LBGs(z � 3) U 0 ^ x � [ R r \ K P N K + � Pettini v 2 (2001, Pelo) [62]
c 1 j 5 5

LBGs r E � � � \ $ � @ + � Kobulnicky V Koo (2000,KK00) [63]
c 1 j 2 5 z > 2 0 ^

x K + r E � V � \ $ � � 	 3(d) R r K d � 7 W j : C LBGs m * r � M v � � \ $ � r

< - � R � � M 6 � � : C z � 3 r LBGs � 2 � U & o K + V R v ^ x K + r E � � � \

$ � @ + � y P ; x p $ � r < - � R � LBGs r O/H $ � 4 / { � 7 � E � r & o K + r

$ � H � = � r � X U @ 5 � \ $ � � E � @ + * 0 ^ x Y � { ^ x Y f * � U � t = � 6 �

LBGs r O E . � & o B I K + 7 . � 2 9 { � U . & o HII ' 9 � t � r \ k

[62]
�

= _ � M 6 � � * R v ^ x � [ R K + r E � V � \ $ � E � � n f * g u � r 7 @

@ + � y E � � { r K + r � \ $ � t 7 � � { � 0 ^ x K + r 7 @ h l � ? � ~ � 2 S W

� 2 r & T � u 5 l / r ! { U � K + r E � � � \ $ � @ + U ) k j L � h f � Kobulnicky

v 2 (2003) [58]
� 	 3 A � j u W G � r � X � : C � A 6 K + k , Z u � r E � h f � c

z � 0:8 p 3  � [ � K + r E � h f ! � � M B = 1 � 3 mag � � c z � 3 p 3  � [ � ! �

� M B = 3 � 4 mag � t u W � X U � n 7 � E � � z � 0:8 Y r � A 6 K + r � \ $ � . 	  

r K + { � ! � c 9 r 1/2 � 	 3(d) i 6 � � � z � 0:6� 0:8 r n + K + � & o K + 7 . �

E � 9 { r K + (M B > � 19) � & o n + r � U 9 h � � 0 E � r K + (M B � � 22 mag) �

& o K + . � � & � Kobulnicky V Kewley(2004) [59]
/ • j u C z=0.8� 1.0 r K + � t q

W 7 f r � { � � L-Z @ + r D y j ^ x r h f = � � � g * R v ^ x � [ R � } , P N

u C h O e � , � \ r K + � : � � K + P N r \downsizing" � O

[64]
z ; u � r D S � `

� O ^ r 3 � � h O e K + 1 P N � * . � � r L b � ^ r U ^ x z < 1 ~ M � � [ R r \

K P N ^ r u R * { E � K + R �< O � � [ � : x

[44;65;66]
� ^ x v � 1 ~ M h O e K

+ r X r r O e Q r O Q z ; j C 5 � * u � Q � = D S j � [ P N r \hierachical"( ] z

N � ) � O

[67]
� 	 3 i 6 � � ^ x * 0.2� 0.6 � � 
 r K + r L-Z @ + D y 8 ~ � 6 3 W

� & o K + � 2 r < � � N } = � 	 4 R � \ $ � � & � & o K + r R v ^ x K + � a [

? � � n K + r � \ $ � � 2 { � 7 & E � r & o K + r $ � H � 0 ^ x K + r � \ $ �

t � 2 { � & o K + � # • i T r 9 � r C D h l M . � < � ^ x Y K + r E � � � \ $

� @ + �c � q W 9 $ ( r 	 < �

$ { K + r E � � � \ $ � @ + r D y U ) j ^ x 2 f � � u � U ? � r � R v ^ x v 0

^ x K + r � \ $ � � 2 { � 7 � E � r & o K + r � \ $ � � ^ x * 0:4 < z < 1 � � 
 r

K + u � . & o K + r � \ $ � { ! 28% [59]
� 40%[58]

n 50% [8]
� * j c r h f O Q R �

: C K + � k W N 7 � . \ r � \ N " �

5.2 � ? � � � & � � � ,

� @ R v ^ x v 0 ^ x K + r O e � � \ $ � @ + r C D h l 8 < [ � � r & � Liang v

2 (2006) [39]
m q j 34 5 R v ^ x (z � 0:65) K + r 7 @ h l � Savaglio v 2 (2005) [46]

t

m q j 69 5 R v ^ x (z � 0:7) K + r O e � � \ $ � @ + � � M 9 6 � � * 7 � O e L � :

C R v ^ x K + . & o K + r � \ $ � 9 { � � lg(O/H) = � ! 0.4 dex [39]
� Shapley v 2



� 32 � � � � � � � • � � � \ � # � 3 � �� � � � � 25 7 �

(2003) [68]
� O & ^ 
 E � D q 7 5 2:1 < z < 2:5 r \ K P N K + r [N II]/H � 6 . � ) A �

� 4 [69,70] R r � 4 @ + q p � � \ $ � � � F i g ; 6 � : C K s h (K s � 20:0) r n + K

+ h � } , P N j K O 1011M � r \ K O e � * 7 � O e � : C z � 2:3 r K + � g . & o K


 5 � S w _ y � 1 _ y L , � ' p SDSS L

, ( @ � ) s P f � � ] % � A ,

[39]

+ 9 { r � \ $ � ( ! 0.7 dex 
 � 	 5 6

� j 0 ^ x V R v ^ x K + � & o K +

r � U � 2 S j K + r O e � � \ $ � @

+ j ^ x r � 2 r h f � : C 0 ^ x V

R v ^ x r K + k * j c r h f O Q R

W N � 7 n ? " r � \ N " �

K + r O e � � \ $ � @ + r D y

U ) j ^ x h f 4 U 5 � { � � 4 [46] R

	 13 m S � u C R v ^ x (z � 0:7) K +

r O e V � \ $ � � u C SDSS r & o

K + [ u L � y R v ^ x Y } , P N j u

� r h O e , � \ K + � < O n • r : C

n + K + h � U * l � 4 [9] � = � O 0

? | j � C K + r � \ $ � ( 
 � Z * j

k u I a r > E S B AV =1 � � 5.1 � ) �

	 5 R 3 � N 6 t = ~ . � W V } 6 S R v ^ x v 0 ^ x K + � & o K + r � U � � R � � �

6 M < ; x D y r 2 f � G � � h O e r & o SDSS K + r � \ $ � " 7 � { ! 0.4 dex V 0.7

dex � t � > . � T } � X R v ^ x z � 0:65 V 0 ^ x z � 3 r K + r O e { � \ $ � @ + r

C D � M � � n � $ { D y j ^ x h f � ) � � u � U ? � r � y : C R v ^ x V 0 ^ x K +

r � \ $ � � 2 { � 7 � O e r & o K + � o • � * j c r h f O Q R W N : C � \ N " �

9 � r C D h l � � _ � 9 D } V � : u ! { �

6 � � | � 5 �

+ � � _ j K + r E � � � \ $ � @ + V O e � � \ $ � @ + r r G c 1 " 2 � " J & o

K + � R v ^ x (0:4 < z < 1) v 0 ^ x (z > 2) K + r C D � M � � M 6 � � K + r E � � �

\ $ � E � f * g � 2 r 7 @ � u � U E � # 0 ( O e # h ) � . � \ $ � # 0 � w 7 U Y "

K + � � K + 7 . L : u & T ! I � 2 �6 � : C K + � g < � r \ K P N Z O � R v ^ x

v 0 ^ x K + r E � � � \ $ � @ + � 2 � U & o K + r � M � * 7 � r E � ( n O e ) � �

lg (O=H) . & o K + " 7 { ! 0.4 dex V 0.7 dex � e � : C 9 0 ^ x Y r K + T r * j c r

h f O Q R W N � 7 n ? " r � \ N " � j g # M # � r h B 0 � 0 " 3 y C D B ) r � 7

P � � w 7 U @ � � 9 � C D B ) r � 7 ( Q � 0 � k z ; # M # $ , r C D h l � � D 7 c

1 K + r P N � h f z ; 9 � U " r � 	 �

> 1 � V I / F E 4 2 z W V � � � H r � � � P � 8 � = 9 � W V � 
 5 9 • $ , � � �

C ? " r � _ 9 � f - � ! I / F p = w P I V G � r j / ' 
 v z W r $ K � � V � � �
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The Methods and Study Progress about Estimating Metallicit ies

of Galaxies(II): Luminosity � Metallicity Relation

LIANG Yan-chun 1, HAMMER Francois 2, DENG Li-cai 1, ZHAO Gang 1

(1. National Astronomical Observatories, Chinese Academy o f Sciences, Beijing 100012, China; 2. GEPI, Obser-

vatoire de Paris-Meudon, 92195 Meudon, France )

Abstract: The luminosity-metallicity ( L -Z ) relation ( stellar mass-metallicity, mass-Z , relation)

is one of the fundamental parameters of galaxies, and can trace the assembly history of metals and

stellar masses in the galaxies.We review the study progressabout the L -Z and mass-Z relations

of galaxies,including the local, the intermediate-z (0:4 < z < 1) and the high-z (z > 2) galaxies.

Since the observations extend to a wide cosmic time scale,this can help to undertand and the

evolutionary process of theL -Z relations of galaxies, hence to understand the whole evolutionary

scenario of galaxies.

In Sect.2, we introduce the relations between B band absolute magnitudes and metallicities

(M B -Z ) of nearby galaxies, including the irregular, the spiral galaxies, the UV-selected and nearby

HII galaxies, the KISS sample, the 2dFGRS sample, and the SDSS galaxies. We present some of

the important formulas of such relations.In Sect. 3, we present the study about the relationship



� 1 � b k ] �w � L , � ] % � s d 2 # 3 (II): F � { � ] % � A , 35�

between near-infrared J, H, K band absolute magnitudes and metallicities of nearby galaxies.

The majority is the result of 400 KISS galaxies obtained from2MASS. We also mention the

M K -Z relations of a small sample of distant luminous infrared galaxies. In Sect.4, we specially

introduce the relations between stellar mass and metallicities of nearby star-forming galaxies

derived from the SDSS database. All these results show that the more luminous (massive) galaxies

are more metal-rich generally. The luminosity correlates with metallicity over 10 magnitudes in

luminosity and 2 dex in metallicity, with indication that th e relationship may be environmental

and morphology free.

In Sect.5, we introduce theL-Z (mass-Z ) relations of the intermediate-z and high-z galaxies.

With the increasing ability of observations, more and more distant galaxies have been obtained

their L -Z (mass-Z ) relations, such as the intermediate-z(0:4 < z < 1) luminous infrared galaxies,

the galaxies selected from GOODS, CFRS, DGSS �elds, and the high-z(z � 3)LBGs. These

results show that there exists oneL-Z (mass-Z ) relation in the distant universe, where the less

luminous galaxies may have lower metallicities generally.Especially, comparing theL -Z (mass-Z )

relations of these distant galaxies with those of the local ones, it shows that the distant ones are

more metal-de�cient than the local ones at a given luminosity or stellar mass, i.e. the galaxies

with 0:4 < z < 1 are about 0.14� 0.4 dex more metal-de�cient, and the galaxies withz > 2 are

about 0.56� 0.7 dex more metal-de�cient relatively. They should produce these important parts

of their metals in the consequent evolutionary process. Theconclusions and prospects are given

in Sect.6.

Key words: astrophysics; galaxies; review; metallicities; luminosity(stellar mass)-metallicity

relations


