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1 �"��	�R'8eQ�"�y�o�%UsE����o�gDyÆH�!L��Zy�<� �lRb��\Æ�Ks
��4y5pgDg�yHM��| CCD YOÆH�Lqx���yMMÆ�5z����o�gDyTz�4o'��'�U
}=�e CO1nsYKyQH�<Æ-g$Y�:HT� H I /�efn+A�-s/��mglY~�g��Z��v;O [1,2] }�ÆHwst���`ky��o�gDÆ!L
��0d)gDy\��Z*Qm� [3−5] ÆJ (1) T�axÆ+-iC�� [6] � (2) �fngDyR�+AÆWQ��Æ�=f5pz�0n^�&Jy7� [7] � (3) �/��
�}9IymglY^\ [8] �
(4) Qv�)CgD�{^\gy�)� (5)m�=f
��gDylYe�{ [9] }��3���o�gD+Xy�<�*Q-��ÆJg��-s/��mglYfe�gDylYe�{}�{'ÆW`gD1:�o�gD-h��Æ
�i2-|��y�{feÆ
��gy�� :�76�2009-09-11 � M'76�2010-03-15(+G4�[�n��e�>"Q�z�t (973)(2007CB815404, 2007CB815406) �[��CP}�/�tW� (10933001, 10973006, 10973015, 10673002) �i[P}=[��8�4�FE�/�tW�
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$ 1 �hEy��f B >�hd
p�OE$ [5]dPk Freeman YJA
|�r�.B�}(Pk McGaugh �F [12] �zC�j|(℄ [13] 	
Zwicky [10] pju�w�T'8NesE�ÆHgDyl`Æ<&H-��o�gDmC�C Freeman [11] �<y 36 >!gDgÆ- 28 > B =�g
�o�aC�>lLy&/�� µ0(B) = (21.65 ± 0.3 )mag·arcsec−2 ÆE�X_0 Freeman XI�# 1(O’Neil [13])y
OKgs Freeman XIÆ�t��o�B�ygDiC_ry�<gq�*!Ly�

Disney [14] G0 Freeman XIixG℄#y&\��J Freeman XIizAyÆ�3�o�

$ 2 �
p�R�#�z"hE (12282) 6S2U��GbzOE [19]

(a) 7T4V�|PG lgh = −0.150(± 0.0007)MB − 2.245(± 0.014), (b) 7T4H
|PG lgh = 0.511(± 0.004)

lgD − 0.536(± 0.010) 	7{%M.;2 0.070 dex g 0.10 dex �dPk��-jG|
\ [�j�SPGz.;2
−0.893 g 0.767 	



� 3 , oZu�~��
p�hEzRI�p 257�+Ai�>r1axÆ�� µ0(B)≥23.4 mag· arcsec−2 ygD?#7�mCÆtQH8�
�R UGC g8ggDx�y 11% [15] � Impey }E [16] G0,0�T'8y%UÆvdQHb��o�ygD*Æ^�,0gD^�[0QHy!^�	NÆvdQHb�ng}ygDyÆ^�,0�0emg:+M\ÆvdQHb:�o�e�ng}ygDyÆ^�1 Bergvall }E [17] e Impey }E [18] y&\�dÆ Zhong }E [19] k SDSS–DR4 (The Fourth Data Re-

lease of the Sloan Digital Sky Survey) gx<yn�+�o�Q�"�y!gDy^�1T���^�1Fa_�yQNND�~�sxG℄#ymCÆn^�y��o�gD�!Bo (#
2(a)) ÆC<FagBI�*ÆHw (# 2(b)) Æ~���i�T��n^�ygD�-CQH&/�Æ��iW���
�ygD*QS�
2 �Æq�iF{y-�0!gDÆQ)08g!�o�y�Zn- [3] � (1) g
�o� (µ0) Æ (2) 5z}U�O (�!0 25 mag·arcsec−2) �y'L�o� (µiso), (3) #T#;�y'L�o� (µeff) �C�+y�<g�QxG B =�g
�o� µ0(B) \
�gDy�o��Freeman XIy	kaQ��0:+��o�e:�o�gDyFNÆ� µ0(B) . 21.65 mag·arcsec−2 B�ygD
�0��o�gD�B�ÆC��yC�gÆW�*N<�)>A
� Impey e Bothun [20] 
���o�gD0 µ0(B) . 23.0 mag·arcsec−2 B�ygD���!G0Æ µ0(B) . 22.0 mag·arcsec−2 B�ygD0��o�gD [18,21−23] �McGaugh [12] o|B0TH�zA�w+��o�gDÆ
µ0(B)C 22.75∼24.5 mag·arcsec−2_�ygD0��o�gD (LSBG)Æ� µ0(B)C 24.5∼27.0

mag·arcsec−2 _�ygD0[��o�gD (VLSBG), µ0(B) �0 27.0 mag·arcsec−2 ygD0	���o�gD (ELSBG), µ0(B) C 22.0∼22.75 mag·arcsec−2 _�ygD0g}��o�gD (ISBG), µ0(B) C 21.25∼22.0 mag·arcsec−2 _�ygD0:�o�gD (HSBG), µ0(B)o0 21.25 mag·arcsec−2 ygD0[:�o�gD (VHSBG) ��o�x*a� ��<=�y������ Courteau [24] G0��o�gD R =�g
�o� (µ0(R))RN0 20.08 mag·arcsec−2, Adami }E [25] x<y��o�gD?i µ0(R)�0 20.08 mag·arcsec−2 ygD��w:gDÆ 2MASS 4o' Ks =�g
�o� (µ0(Ks))	N>0 20 mag·arcsec−2 ÆQ#0Tz B =�>0 24 mag·arcsec−2 � Monnier-Ragaigne }E (2003) [26] � µK5
> 18.0 mag·arcsec−2 ygD
�0��o�gDÆ-g µK5

i9S;0
5

′′ b Ks =�y'L�o�a� Jarrett [27] k Coma %e SA57 %�:x<��o�gDb?�UW�5z�
3 ��3SJ

DDO (David Dunlap Observatory) xAl)rÆE����<��o�gDÆkTz=�w4o'�o'��'=�}� DDO g8gÆnD+gDfn"[ÆfE�?G0��o



� 258 ���������6�{�2�N������� 28 J��gDi�gD�r\y�<8�Æ��o�gDfn48&/lWÆ i DDO <�-$`>D`ky��o�gD� UGC (Uppsala General Catalog)$`s�
xny��o�gD (!^�N�+) ÆQ�0g}N�+-QH��o����9ÆgD�o� µ0(B) &/C
22∼23 mag·arcsec−2 _�� Romanishin }E [28] k UGC gx<s�>!^�Ny��o�gD�+1n�<�

Sandage }E [29] �bs� Virgo %y��QH&\Æ-g$Ys�_Qu	�y�gD�Ellis}E [30] C-g!LsB�	-	�ygDÆ~�W�ygDl)4Æ
iln\�R�-*!L��	�gDyYEÆHlfs�r�Dway���wy
_���Æ�0��j Palomar�� (POSS-II Æ-���o�>0 27.5 mag·arcsec−2[15,31]) Æ Binggeli }E [32]g) POSS-II !LsÆ�>l
0 dIm e dE y��o�gD���Æ0s1 Virgo%y&\Q."Æ�� Fornax%1nQH [33] ��MÆ� UKSchmidt UQ�&1n���&O�+�
(APM) Æ)�l*{y($�T��o�gD [16] , Impey �-i�VÆHw 693 >��l
y��o�OgDÆWiub�ny�+ÆQHy�o�a µ0(B) =26 mag·arcsec−2[16] Æ�r/1ns�(�y�< [18,34,35] �4�\Æ���o�gDy���QH�<<xslny1C�Sabatini }E [36] C Virgo%gQHs 231 >���o�gD (dwarf low surface brightness galaxies) Æ�o�a µ0(B)>0 26 mag·arcsec−2 � Sharina }E [37] ) HST QHs 57 >���o�gDÆ Puzia e
Sharina [38] �-�+g 5 >���o�gD1nsT*QH�<� Adami }E [25] C Coma% 0.72×0.82'(�y:6gQHws 735 >���o�gDÆ�o�a µ0(B) >0 27 mag·

arcsec−2 �Trachternach}E [39] QHs 306 >��o�gD (!^�N�+Æ�o�a µ0(B)>0 25.2 mag·arcsec−2) Æ-g 148 >ia!Ly� Haberzettl }E [40] C HDF-S (Hub-

ble Deep Field-South) 0.76 '(�y:6gQHs 37 >��o�gD� O’Neli }E [41] �
Villegas }E [42] � Vorobyov }E [43] +:� UGC y 19 � 6 e 4 >��o�gD1nsQH�<� Das }E [44] QH�<s 8 >k UGC gx<yD��o�gD (giant low sur-

face brightness galaxies) y X UO�Z��:�ÆLqx��� SDSS 0YK�<��o�gD�Fs/5y}u� Kniazev}E [4] !Ms���$Æo#k SDSS QH#Xg����o�gDÆ<) APM �+�Æ-�$�	�C SDSS-EDR y 93 >OgTws 87 >1 Impey I�y�+Æ<{'!Ls 42 >ay��o�gD� Zhong }E [19] k SDSS-DR4 yrgD�+gx<s�>n�+�o�Q�"�y�Y!gD (12282) Æ�xst��Z(�yQNoÆJ^�1Fa�^�1T�yND}Æ�b�x<s�>Q#y:�o��Y!gD (18051) 1n."�Rosenbaum }E [45,46] +:k SDSS-EDR e SDSS-DR4 x<s 804 e 1978 >��o�gDÆ�-mC}91ns�<� Bergvall}E [47] �k SDSS-DR5 x<y 1 510 >GY0ry��o�gDymgB�Z1ns�<�_1Æ Caldwell e Bergvall [48] �7aC�<sk SDSS-DR4 gx<y 1 199 >GY��o�gDÆ Mattsson }E [49] �W_gDys��/��{z�{1ns�<�{'ÆO’Neil }E (Texas ��) [21,22] pj!Lso��o�gDÆ�rbLst����o�gD4o'=�yQH�<� Knezek e Wroten [50] C J , H e K =�QHws��



� 3 , oZu�~��
p�hEzRI�p 259�o�gDÆt�+"[Æ3$m0nfngD�Bergvall}E [17] C J , H e K =�QH�<s 14 >℄��o�gDÆ1Tz=�HTQ&iy�<8�Æt���o�gDyTz�Z�C4o'=�*QHw� de Jong [51] xws�>Bny4o'w:gD�+Æt-g
$YlSxnY℄y��o�gD� Galaz }E [52] �xs�>4o'=�yn�+ (88 >gD)Æ-g$Yst�℄Qw:gDÆt��-$`nxny��o�gD�Monnier-Ragaigne}E [26] k 2MASS gx<s�>Bny4o'=�y��o�gD�+ (3 800) ÆirÆ	�~+:g) Arecibo e Nancay U
,<:� 367 e 334 >��o�gD1ns 21 cm H IQH�
Schombert }E [31] e Impey }E [16] ��-ÆHws0o' IRAS-PSCz y��o�gD���Æ Zhong }E [19] yn�+�o�Q�"�y!gDC IRAS-PSCz g*ÆHwy�lS� Hinz }E [53] e Rahman }E [54] g) Spitzer o',<:+:� 5 >��o�gDe 3 >D��o�gD1nsQH�<����o�gD�'=�yQHQ��ÆJ1C-	=�Ry�<&\Æ~�BzA�K���o�gDy�z [55] � Guest Investigator Program i�>���o�gD 2 000 Å|nÆHyC\Æt,0�>UQ�y^ Æ�kv=&w� iH�6dTz=���o�gDi2C�'=�(-e℄QgD��y�o��r\CYOÆHg!Ls�_Tz=�y��o�gDQ�C 1 500∼2 000 ÅÆHw�C Fornax %gÆ

O’Neil }E [56] C�'=�ÆHws�T�gD� GALEX (Galaxy Evolution Explorer)3g01�C�<��o�gDy�'�Z�FsQ�ÆBoissier }E [57] g) GALEX l)y�'=�xA�<s 18 >��o�gDy�Z�J\) Zhong }E [19] y�+1
GALEX l)yxA KÆ�xw�>x�Q�Bny��o�gD�+y�'=�eAÆ1�Q�<��o�gDy�'�Z�4\C�y5pyQHgÆ�� B�!Lay��o�gD�Karachentsev}E [58]C Local Group y2;!Ls�>���o�gDÆ Burton }E [59] C NGC 6946 64!Ls�>��o�w:gDy"gD�Liang}E [60] k SDSS g B!Ls�Oay4yGY��o�!gD SDSS J121810.0+465501.2�E+���o�gDg COyÆH��-YE [61,62] �O’Neil [63] PoÆHo��o�gDgy CO Æ�xYEÆ<pj�bs��o�gDg CO y#X (0nfn��o�gD- CO#X [64,65]) �Matthews e Gao [66] g) NRAO (The National Radio Astronomy Observatory)

12 mU
,<:� 8 >4yGY��o�w:gDy CO1nsQH�<�Matthews }E [67]� 7 >GY��o�gD (-g$Y Malin 2) 1ns CO yQH�<� Das }E [68] � 15 >��o�gD1ns CO yQH�<�
4 �Æq�iF{SJ�q
4.1 N8$IV�!G0Æ
P"℄e/�Y+.h":igD%g��o�gDyr��Z�Virgo %e Fornax %g 31 >gDy B − V 
P ('La0 0.58) e{' 23 >gDy V − I 
P ('



� 260 ���������6�{�2�N������� 28 J�La0 1.00) Q��."℄� Bergvall }E [69] G0i,0
�y-s/��3?#W��t
Adami }E [70] y��o�gDgQu�D+gDyW�."�Æ- 1/3 gDyZTa AVn0 1.5 � �Æ��o�gD"℄
Py8 ~�il6d�

de Blok }E [71] e Heller }E [72] �<y 21 >e 29 >��o�gDgÆ��-o��o�gDymC�� O’Neil }E [22] y��o�gDy
Pk℄wo48slny&/Æ3pj!Lso��o�gD�Roberts }E [73] y���o�gDy (B − I) 
P�
O’Neil }E [41] y��o�gDy B−R 
P�48slny&/�# 3 i Zhong }E [19]�by SDSS-DR4 y�>n�+ (12282) �o�Q�"�y�Y!gDy U − B 1 B − V
PND#Æ-g
OerOi O’Neil }E [22] �by�
	℄�e
	o���o�gDyw+Æ&\8�Æ��o�gDy
Pk
	℄�w
	o�48slny&/�

$ 3 SDSS-DR4 shE�,zo�,
p�R�#�z"hE (12282) zU{�Q UBV OE$ [19]dPgsPk O’Neil �F [22] A
|��
^
 (U −B < −0.2, B − V <0.6) g�
q
 (U −B >0.3, B − V >0.8)��r�jG|z.	
Bell }E [74] G0Æ℄eo��o�gDi��`kygDÆ℄��o�gDQ�)�y3Ætim
ymglY~\�uÆ�o��o�gDlQ�eo{y:�o�!-N� Bell }E [75] G0Æ℄��o�gD�53-s/�"�Æ�o��o�gDeD��o�gD�_3-s/�":Æ~�oe℄��o�gD-|��yl
�mglYfe�4o'=���0�<��o�gDy
Pe�Z�FsB�yeA� Galaz }E [52] y�<KgÆt�J1,Tz=�
�0��o�ygDC4o'=�QHwd8e:�o�!ymCÆ�3l�Tz=��ti*kygDC4o'=��-�Kyd8�� Monnier-Ragaigne }E [26] yn�+4o'=�x<y��o�gD8�Æ4o'=�y��o�gD���
iTz=�y��o�gD�
de Blok }E [71] !L*k��o�gD-
P��Æ?+'D?℄� O’Neil }E [21]



� 3 , oZu�~��
p�hEzRI�p 261�y&\8�Æ��o�gD�De'D:6y B − V , V − I 
PandQ�Æti U −B
P-���Bergvall [76] y�+gTz
P��*Q[�Beijersbergen }E [17] d80ry��o�gDe O’Neil }E [41] y��o�gD
P�#;yK�
P3℄� Bell }E [74,75] y&\KgÆTze4o'=��mC
P�� [35] �� Galaz }E [77] �<d80ry��o�gDb!LÆ 21 >gDg- 10 >gD
P?+�?℄�Wl�i�-��o�gDy
P�-Q���y7WÆ0;�`%QH�<��o�gDg�z��y8 �Fs���
Haberzettl }E [40] y��o�gDgÆ- 7 >gD B − V 
P"℄Æ U − B 
P�"o� B − R 
P"℄Æ U − B 
P�"o� O’Neil }E [22] � Haberzettl }E [78] �

Zhong }E [19] y�+g�Kg-i`gD�W`gDQ�-��ymglYfe�
4.2 O&$%IK���o�gDi5pg���{yq8Æ-g`-nny/� [79] Æ~�
��53�-_+�{Æ+-igD!y�{�t*Q�� [44,80] �Q�i,0��o�gDn�mC0`-nn�
��=fyBgÆ�=f�tC��>#;g�.rv�) [81,82],  ��=fBylYK
s��o�gDy/��
�e�ry�{� Sabatini }E [36] G0ÆVC#x�-℄�f!mgylY�� Sabatini }E [83] � O’Neil }E [84] y&\KgÆ��o�gD�!gCQ�Ljy}9g [83] � Rosenbaum }E [45,46] G0Æ1:�o�gDQ.Æ��o�Q�?#4yy"gD� ��Q�i,0e4ygDVC#xÆ~"[Æ%Us��o�gDymglYegD�{ [45,46] ��-W_'Dx�Æ��o�gD��u|���*�y�{^\���o�gDy�
�+A�!�0 Kennicutt [85] �bymglY�
�x*a [81,86] Æ� Auld }E [87] �by H I �
�x*a�WCln\�R%Us-℄ymglY [85] ��3QHwy��o�gD�mC0gDx
�"�y}9g [88] Æ�kzb5e!Q�y��b5�.:�o�gDRÆk���smgylY��B-_��o�gDg-oy H I ÆlQ�C'D+�A}9g-mglYÆtiQ�,04�
��yK�
�s+�AylYÆ��mglY~l�� Hoek }E [89] )d��kK�s��o�gD�ymglY~ (SFRtot =

SFRcont + SFRburst) >0 0.02 w 0.8 M⊙ · a−1 � O’Neil }E [41] � Boissier }E [57] �G0Æ��o�gDymglY~emglY℄~��0:�o�gD�
Impey }E [18] y APM �+gÆ 30%yTzT*�Kg-!UOÆ~���o�gDg-mglY [74] � Zhong }E [19] yn�+�o�Q�"�y�Y!gDy 60% �-"2yTz!UOÆ�~�-g-mglY [90] � Martin e Kennicutt [91] G0Æ�DyD��DbK2/��
�aÆfx��o�gDg-mglY� Galaz }E [52] G0Æu��o�gD/��
��DU^mglY/��
�	NbÆ-mglY~�
IK�Æ�b��-nnymglYÆ�bZ
�B�y/��

4.3 *<��
McGaugh [79] �^+��+gDg H lI :yT*8�Æ��o�gD�/�l�Æ�����/�y 1/3 [61,81] � Roennback e Bergvall [92] � 16 >℄��o�gDyT*QH�<xw-�/�0���/�y 1/3∼1/5�Burkholder }E [35] �G0��o�gD



� 262 ���������6�{�2�N������� 28 J�y�/�>0��y 1/5 Æ3	NlnÆ�/�1T�_�3iT� − -s/�NDÆti'L�/��0:�o�gD� Mattsson }E [49] y�k&\�8�Æ��o�gDy�/�"�� Liang }E [90] �<s5M [19] gwbyn�+gDyT*�ZÆ&\8�Æ��o�gDy-s/� (lg [O/H ]) .[:�o�gDy-s/�� 0.3 dex Æt:0�1y�<&\ (1/3 Z⊙) ÆWQ�i,0�++XT�BnÆ�i��-s/�y
5($��!.y�
Bell }E [74] g)Tz − 4o'{P#�<s 5 >��o�gDyg���z�-s/�}Æ&\!Lo��o�gDy-s/�1��-s/�Q4Æ�℄��o�gDg-mglYÆtlY~"��g)��y($Æ Bell }E [75] �<s 26 >��o�gDyg���z�-s/�}Æ&\!LÆ K =��o�eT�"��/�Y+.h":y��o�gD"�5��{�_+�-s/�"��� K =��o�eT�":�/�Y+.h"�y��o�gDQ�"�_��{"_+�-s/�": (1��-s/�Q4) � Bergmann }E [93] QH�<s 19 >��o�gDyT*Æ!L-g 4 >gDQ��_Æ-s/�0 1/2∼2 (y��-s/���>nfno��o�gD-s/�:0��-s/��-	gDg-mglY�Galaz }E [77] g)gD�{yT*�k�<s 21 >�Y-d8y�e:�o�gDÆ&\KgÆ��o�gDd8Y+y-s/��0:�o�gDÆ�3d8Y+?[Æ--s/�?��k":-s/��_yDgDw"�-s/��5y*kgDÆ��o�gDy-s/�48slny&/Æ~���o�gD-��ymglYe�{fe�

4.4 T"��=1�$"�1�fT.Q�%'gDy�{y
Æ8Z/�v{0mgy1\�ti�kz($H
�fT.*QX�Æ�!��lb��xgDyfT.Æ��
�>M
ya/�!.E0y?LÆ 0��mglYfeygDyfT.i��y�4o'=�HTxws	NQ�"[yfT.NDÆ�3W��4o'=�y%U[0Tz=�ÆW��<gDyfT.*Q-)�1℄Qyow:gD��Æ��o�gD��Æ~ Tully−Fisher ND [23] �Burkholder}E [35] �x�+yfT.1�o�_�mCQNNDÆ	�G0Q�i, W50 (H I �[�'L|ny 50% gyV�) 1�o��y.LND!.yÆt&\<�-!LfT.e W50_�mCQN�t�QHxA8�ÆgD^�1�o�_��-QNND [22,76] ��Ai�WÆMcGaugh}E [12] �<KgÆugD�o�o0 Freeman �o�abÆ�|�o�yK�Æx
�I�lU��ugD�o��0 Freeman �o�abÆ�|�o�y�[x
�I�l�Æ8���o�gDyx
�Q�ln� Dalcanton }E [94] y&\G0Æ V =�g
�o��0 23 mag·arcsec−2 y��o�gDyx
�.Q�T��Q�^�y℄QgDyx
�Bn�Trachternach}E [39] � 306 >��o�gDy�<&\KgÆ��o�gDHMs4ygDx
�y 30% �R� Zhong }E [19] yn�+�o�Q�"�ygDy�o�1^�_���-�KyQNND (QH℄#) Æti	�y��N))��+�8�ÆgDy^���o�3��Kn (��ND) ÆW0�%UT�ax��y3{9h [12] �t<�JhÆ��o�gDx�. Freeman XI�G0yx��x��
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McGaugh}E [12] y&\8�Æ��o�gDyxnl�Æti�T�
�yHM��ilnÆ0 10%∼30%�Sprayberry [34] !L��o�gDn>HMsOgDT�
�y 30%�

Dalcanton }E [94] yn�: CCD QH&\G0Æ1℄QgDQ.Æ V =�g
�o��0
23 mag·arcsec−2 y��o�gD�5pT�
�HMn>i 15%∼50% Æ V =�g
�o��0 24 mag·arcsec−2 y��o�gD�T�
�Æt�-HM� Zwaan [95] G05/�y��o�gD�gDT�
�yHM��U^ 5%±2% � Hayward }E [96] G0Æ��o�gD�T�
�yHM[0:�o�gyHM�B�Æ���o�gDyHT$LQ�vdCQHblnD+7`gDyÆ^ (-g Dalcanton }Ee Zwaan N}sxG℄#) Æ �;�Q��Ks��o�gDyx
�Æ����o�gDx
�y�KQ��%UgDy�T�eT�axC��y9h [97] �
4.5 >;�2.�ICCÆHe�<��o�gD^\g!Ls�_�qy��o�gDÆ�+JI�

Malin 1 [20,98] Æn^�D��o�gDÆ^�0 55 kpc(H0 = 100 km · s−1· Mpc−1) ÆE-nfnygD!Æ[�g
�o� (µ0(B) > 25.5 mag·arcsec−2) Æ*Qny H I fn
(MHI >0 1011M⊙) Æd8Y+Rln.hÆ-��gDdÆi- CO ÆHyD��o�gD_� [62] �D��o�gD (J Malin 2 � UGC 6614 � ESO 323-G064 [99]) Æ-n�	�y!Y+eQunyd8Y+Æ--s/�%4�:0��-s/�Æl��h y_?+`($\w+
�yl
ÆtW�y�5lS�

UGC 01922 Æg
-d8Æ-l2y4o'eU
=�yluOÆi- CO ÆHyD��o�gD [65] �
SDSS J140831-000737, �>-�Kw:&Jy{!��o�gD (, Kniazev }E [4] !L) Æ
�De'D!y�o�aQ�)m>bxaxlb�4��iÆC g =�y�o�>0

24.5 mag·arcsec−2(R > 15
′′

) y�(Æ�Dyw1Z^�� Impey [16] �
w+0 Sb(r) kgD
(r 8g}y&J) �

J22324-60520, Haberzettl }E [40] y�+gy�>
P	oy��o�gDÆ
P U −

B =0.46 mag, B − V =1.28 mag, B − R =1.99 mag �W_�qy��o�gD�0d)gDymglYfe-m����
5 �'3P-C^=yÆ`�gÆE������QH�<��o�gD (DDO�UGC�POSS-II�
APM�“Texas”}) Æ�xst���`ky��o�gD��_�qy��o�gD��|YO CCD ÆH��=�xA (Tz�4o'�o'��'�U
� X UO=�})yl)Æ���o�gDt�(�y�< ($Y��o�gDyg��Z��v;Oe�=f�gDmCy}9�lYe�{�x
�eT�
��T*�Z}) �<xslny1C��<!LÆ��o�gDyl
k���o�gDwD��o�gDÆ-
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Pk	℄ (B − V ≃0.2) w	o
(B −V ≃1.2) �48slny&/���o�gDiQ��-_+�{yD �/�Y+.hQ�":ÆfT.":ÆmglY~"�Æ`-nny�=f�B�ÆCt�(���o�gD�<HmCl�9�Æ�:i,0xG℄#ymC�QH�kyNeÆE�~��)>$g��o�gDyY
���Lqx���yMM (J SDSS }) �nT;,<:�:℄~ÆHW)y�Fe"Kf)Æ�f;����o�gDyQH�<�:w�>ay|'�S Hj
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Abstract: Galaxies with B-band center surface brightness fainter than the value of µ0(B) =

(21.65± 0.3) mag· arcsec−2 are defined as low surface brightness (LSB) galaxies, which is so called

Freeman law. Because of their low surface brightness and the selection bias of earlier catalogs,

this galaxy population was largely missed in the past. However, during the last decades, LSB

galaxies have been paid more and more attention as the observational data on them increased.

LSBs are important contributors to the galaxy population in both field and clusters. For example,

they may comprise up to half of the local galaxy population. It is found that they may play an

significant role in the processes of galaxy formation and evolution.
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In this paper, we review the main progress on observational properties of LSB galaxies,

including the definition of low surface brightness galaxies, searching and observations, colors

and stellar populations, galaxies evolution and star formation, metallicities, number density and

luminosity density, etc. Some special low surface brightness galaxies are list in the end. The main

observational properties of LSB galaxies are as follows.

First, the value of definition of LSB galaxies, based on Freeman law, are different in different

studies (e.g. µ0(B) ≥ 22.0 or 23.0 mag· arcsec−2) and in different band of the investigations (e.g.

µK5
> 18.0 mag· arcsec−2).

Second, in the past years, lots of efforts have been made to search LSB galaxies since the

publication of DDO catalog. Then some catalogs of LSB galaxies are published, e.g. APM.

Especially, thanks to the present modern digital sky surveys, e.g. SDSS, 2MASS, GALEX and

so on, the LSB galaxies are studied in multi-wavelength such as from optical to near-infrared,

infrared, ultraviolet, radio and X-ray multi-band. Therefore, the researches on LSB galaxies have

been greatly improved, since those catalogs have provided much larger sample and much more

information for LSB galaxies, and have provided us a much wider window to understand the

properties of them.

Third, many aspects about properties of LSB galaxies have been studied by observations,

including surface photometry, stellar population, metallicities, star formation, H I distribution,

detection and map in CO, rotation curves and the Tully-Fisher relation and so forth. These

studies strongly indicate that LSB galaxies are unevolved systems with a low star formation rate

(SFR), low metallicities, high number density but small luminosity density, small stellar density,

a relatively high gas fraction, and large amounts of dark matter.

Key words: galaxies; low surface brightness; populations


