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Table 1 A sample of galaxies (groups, filaments) from Tempel et al.[6:39]

id Nrich ra/(°) dec/(°) morf dr8specobjid fil-dist/(Mpc/h)
16 2 251.16 28.22 1 1898274722890672128 2.59
17 2 251.17  28.13 1 1898275547524392960 2.54
18 3 251.34 28.46 1 1898275822402299904 0.12
19 3 251.35 28.48 0 1898276647036020736 0.06
22 3 251.33 28.49 0 1898277471669741568 0.07
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Table 2 A sample of galaxies in large-scale environment from Wang et al.l®!

dr8specobjid groupid NYU-VAGCid 1g(SFR/ (Mg -yr™1)) lg(Ms /M)
1933264763194730496 22653 2289538 —1.4414 9.5534
1933265587828451328 22653 2315769 —2.0899 10.4341
1933266687340079104 22653 2315770 —2.0002 10.4870
1934312872100259840 22654 2289593 —1.7239 9.8145
1934312047466539008 22654 2289594 —1.1360 10.3622
1934312322344445952 22654 2289596 —1.8681 10.0954
lg(SSFR/yr™!)  morph LSEid Nrich rank lg(Mn/Mog)
—11.0746 0 1 3 3 13.0284
—12.5436 1 1 3 2 13.0284
—12.5315 2 1 3 1 13.0284
—11.5832 2 1 3 3 12.8545
—11.5457 0 1 3 1 12.8545
—12.0468 2 1 3 2 12.8545
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Fig.1 The relation between mass of galaxies (upper right) /SSFR (upper left) /SFR (bottom) and the

distance from filament: the red lines for the elliptical galaxies, and the blue lines for the spiral galaxies
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Fig.2 SFR (left) and SSFR (right) distributions in different large-scale environments: the red lines for
the elliptical galaxies and the blue lines for the spiral galaxies, the solid lines for the galaxies in the
filament (R<1 Mpc/h) and the dashed lines for the galaxies out the filament (R>1 Mpc/h), respectively
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Fig.3 SFR (left) and SSFR (right) distributions at the low mass in different large-scale environments.

The meanings of color and linetype are the same as Fig.2.
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Fig.4 SFR (left) and SSFR (right) distributions at the high mass in different large-scale environments.

The meanings of color and linetype are the same as Fig.2.
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%3 SMEASFRFMSSFRAFHIIE
Table 3 The mean values of the SFR and SSFR of each sample

MEAN(SFR) R<1 Mpc/h R>1 Mpc/h
spirals —1.014+0.01 —0.85%0.03
ellipticals —1.6640.08 —1.5540.10
low mass, spirals —0.74+0.05 —0.62+0.04
low mass, ellipticals —1.784+0.11 —1.6940.13
high mass, spirals —1.0540.12 —0.8440.05
high mass, ellipticals —1.6140.09 —1.514+0.11
low density —1.14+0.05 —0.98+0.03
high density —1.55+0.16 —1.57+0.16
low mass, low density —0.88+0.08 —0.71£0.07
low mass, high density —1.4440.19 —1.474+0.19
high mass, low density —1.2940.23 —1.134+0.22
high mass, high density —1.62+0.14 —1.63£0.15
MEAN(SSFR) R<1 Mpc/h R>1 Mpc/h
spirals —10.44+£0.23 —10.39£0.20
ellipticals —11.9440.12 —11.88+0.14
low mass, spirals —10.324+0.14 —10.22+0.11
low mass, ellipticals —11.58+0.11 —11.51+£0.13
high mass, spirals —11.34+0.14 —11.14+0.06
high mass, ellipticals —12.03+0.10 —11.95+0.12
low density —10.721+0.26 —10.84+0.16
high density —11.284+0.26 —11.23+0.22
low mass, low density —10.51+0.18 —10.37£0.15
low mass, high density —11.104+0.21 —11.12+0.20
high mass, low density —11.59+0.24 —11.47+0.25
high mass, high density —11.93+0.15 —11.94+0.16

BEAL, 2R BT Ak 1) R el JRE T A AR AL A J R A T B I, T 9 R W e S e
DI A AR HESFRUE A B b Jey 3 B DX IR, PSR AR s 13X — S5 3L 12 e R R
SR FEIX AR R AR (B S WRARB T 2R, iR R Z IS0 . B
S IR RALAE S UL, XN R B R R R R IS s %
FUHD, AT EEMS LE AN S ST (0 1 2 2R A IE T R AR, 55 AR FRAT T K Nrich =11
3R A WA JRy 38 P2 X R &R, Nrich> 7R A2 38 0 sy Jay 3 P2 XU &R IR 70 0 %
SR AR AEAR R IX 8] (181 6) A iy 5 DX Ta) (B 7) 15 20 K IISFRAMISSFR I3 A, [A] FEFE AR 73
AT W3, 1Bl v 2 T 2T 2 5 ) A 35 0 AU AT ) k5 2 X 2 2R (I SFR A SSFR AT A
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Fig.5 SFR (left) and SSFR (right) distributions in different large-scale environments: the red lines for

the high density galaxies and the blue lines for the low density galaxies, the solid lines for the galaxies in
the filament (R<1 Mpc/h) and the dashed lines for the galaxies out the filament (R>1 Mpc/h),

respectively
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Fig.6 SFR (left) and SSFR (right) distributions at the low mass in different large-scale environments.

The meanings of color and linetype are the same as Fig.5.
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Fig.7 SFR (left) and SSFR (right) distributions at the high mass in different large-scale environments.

The meanings of color and linetype are the same as Fig.5.
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Fig.8 SSFR distributions in different large-scale environments. The solid lines for the central galaxies

(left) and the dashed lines for the satellite galaxies (right). The error bars are from fifty bootstrap error

estimation.
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Fig.9 SSFR distributions at low mass range (top) and high mass range (bottom) in different large-scale

environments. The meanings of color and linetype are the same as Fig.8.
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The Influence of the Large-scale Environment on
Galaxy Property

WEI Yu-qing®?  WANG Lei'  DAI Cai-ping!
(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 University of Chinese Academy of Sciences, Beijing 100049)

AsstracTt The properties of star formation in galaxies and their dependence on
environment play an important role in understanding the formation and evolution of
galaxies. Using the galaxy sample of the Sloan Digital Sky Survey (SDSS), different
groups have studied the physical property and the large-scale environment of galaxies.
Here we use the filament catalog from Tempel et al. and classified galaxies catalog from
Wang et al., considering the affect of shape of galaxies, high and low local density envi-
ronment, and central (satellite) galaxies. It is found that the properties of galaxies and
the large-scale environment are related: the SSFR (specific star formation rate) and
SFR (star formation rate) strongly depend on large-scale environment only for spiral
galaxies and satellite galaxies, but this dependence is very weak for elliptical galaxies
and the central galaxies, and the influence of large-scale environment on galaxies in low
density region is more sensitive than that in high density region. The above conclu-
sion remains valid even for the galaxies with the same mass. In addition, the SSFR
distributions from Tempel et al.’s catalog and Wang et al.’s catalog are not entirely
consistent.

Key words cosmology: large-scale structure of Universe, galaxies: star formation rate



