Motivation:

- Why Red?
Why Equy-type?t.

-

2 (Goto et al. 2002+ A 123+ 1802 Gotor 2005+ MNRA

335 galaxy
Clusters
selected from
the SDSS DR2

All of them have

8 o>300km/sA

Nmember>20
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Morphological

b o :
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i effect in CE

‘I ]| (Goto. Okamura- Yagi et
el ]| al. 2003+ PASJ. 55.¢55)
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Fig. 1. Photometric and morphological Butcher-Oemler effect from the 514 SDSS Cut & Enhance clus-
ters. fy, foin, fezp and fi_, are plotted against redshift. The dashed lines show the weighted least-squares
fit to the data. The stars and solid lines show the median values. The median values of errors are shown

in the upper left corners of each panel. The Spearman’s correlation coefficients are shown in Table 1. 3



motivation:

Physics
behand cluster
galaxy evolutimn.



Index

= Critical environment in the SDSS at
Z=0

eMorphology-Density Relation at
z=0

¢ The environment of passive
spiral galaxies
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Sloan Digital Sky Survey (SDSS)

= SDSS will produce
¢ |lmaging of 10,000 sq.deg r~23.1
In 5 optical bands (ugriz)

6 :
¢ Spectra of 1.0x10" galaxies
and  15x10°QSOs in 5 years

Using 2.5m telescope at APO.
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The Morphalogy-Density Reladon with the SDSS

Correlation between morphology and environment
=> remarkable feature of galaxy population.

Previ OUS|y (Dressler 1980, Postman 1984, Dressler et al 1997, Fasano et al 2000, Hashimoto et al 2000...)
*Eye-morphology

*Only cluster region

«Suffered from BG correction (no spectroscopy)

4

With SDSS _ _

«All environment including field More information on
«3 dimensional density (No BG correction)  the underlying physical
e Automated morphology mechanism
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Analysis
m Sample
oMr<-20.5, z<0.1 in EDR

(a volume limited sample with spectroscopic 7938
galaxies)

m Cluster Centric Distance
¢ Distance to the nearest cluster

within £1000 km/s
= Galaxy Morphology
eTauto parameter

(Concentration + Coarseness; Yamauchi et al. 2005,AJ, T
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F'auto ' Gaaxy (lassification

(Yamauch et al. 2005-AJ~130.1545)
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eye-morphology .

Table 1. Commpleteness and contaminakion rabe of our four sample of galaxies classified by

VS

Tauto are caleulabed using eve-classified marphology.

Type

Completeness (%) Conbamination (%)

Elliptical (Taute =-0.8)

S0 (-0.8< Tauto <<0.1)

Early 8piral (0.1= Tauto <1.0)
Late Spiral (1.0= Tauio)

703 82
564 56.5
531 M1
75.0 459
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Fig. 8. — Tauto is plotbed against Cin. The conbours show distribution of all galaxies in the
volume limited sample. A good correlation between two parametersisseen. The extension of
the distributicn to the upper left corner is due to the inclination correction of Taute., Polnts
1 each panel show the distribution of each morphological type of galaxies classibed by eye
(Shimasaliu et al. 2001: Makamura et al 2003). Ellipticals are in the upper left corner. 50,
Sa and Se are 1n the upper richt, lower left and lower richt panel . respectively
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Two characteristic changes

Fig. 1
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Physical Size of Galaxies
(Goto et al. 2003+ MNRAS: 3bn bOLn)
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Fig. 17— Physical sizes of galaxies are plotbed against Tauto. Petrosian 90% tux radius in
r band is used to calculake physical sizes of galaxies. A sclid line shows medians. It turns
over around Tauto ~0, correponding to S0 population. 14



Passive Spiral Galaxies in the SDSS
(Goto et al. PO03PASHS5?57)
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Passive Spiral Selection

= Cin>0.5

= No Ha & no [Oll] (less than 1o)

= 0.05<z<0.1, Mr<-20.5 (a volume limited sample)
= Seeing <2.0”

[13/25813(0.3%) passive spiral galaxies.

c.f. Active Spiral Galaxies
Cin>0.5, with both Ho and [OI1]LL11059/25813
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Optical-IR cola~ --- not dustier

) PS do not look like dusty
star forming galaxies.
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http://www.blackwell-synergy.com/servlet/useragent?func=synergy&synergyAction=showPopup&citid=citart1&id=f4&doi=10.1111/j.1365-2966.2004.07966.x&area=

The Environment of Passive Spirals
(Gato et al. 2003.PASJ+55+757)

Passive spirals are cluster related.
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Fig. 7. The distribution of densities for passive spiral galaxies (hashed region) and all galaxies (salid B- 8. The distribution of passive spiral galaxies as a function of custer-centric-radius. A solid, dashed
line) in a volume limibed sample. A Kolomeogorav-Smirnay test shows distrilbutions of passive spirals and d dotbed lines show the distributicns of passive spiral, elliptical and active spiral galaxies, respectively.
all galaxies are from a different distribution. A long dashed line shows the distribution of cluster palaxies. e distributions are relative to that of all galaxies in the volume limited sample and normalized to be 1
A shart dashed line shows that of active spiral galaxies.
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*clarity. The cluster-centric-radius is measured as a distance to a nearest C4 cluster (Miller et al. 2003)
within #3000 km /s, and normalized by virial radius {Girardi eb al 1008).
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Passive Spiral Galaxies in the SDSS
(Goto et al. 2003-PASU55.757)

= Red optical color, but do not look dustier in r-K
dusty star formation.

= Passive Spirals live in cluster infalling region.

o sign of

= Likely to be a key population in transition
between blue/spiral and red/S0O galaxies as

seen In BO effect and MDR.

= Quiescent truncation of SFR required.

Merger/interaction is not likely to be
responsible.

Tomo Goto
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Summary : z=0 with the SDSS

H Morphology-Density Relation suggests the existence of two different
physical mecharisms goverring cluster galaxy morphology-
» (uster infalling region (0.3<Rvir<o?):
SO0 inaease SFR decreases existence of passive spirals-
» uster core (Rvir<d.3):
Elliptcal inaease-

B Passive Sprda galaxies live in custer infalling region (L<Rvar<10).
Likely to be a galaxy populstion in transition between blue/spiral and
red/SO-

Tomo Goto 21
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