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The ESO Distant Cluster Survey (EDisCS, 

P.I. Simon D.M. White, LP 166.A-0162) 

is an ESO Large Programme aimed at 

VWXG\LQJ�FOXVWHUV�DQG�FOXVWHU�JDOD[LHV�

at z = 0.4�1. How different is the evolu-

tion of the star formation activity in 

FOXVWHUV��LQ�JURXSV�DQG�LQ�WKH�:HOG"�

Does it depend on cluster mass and/or 

WKH�ORFDO�JDOD[\�GHQVLW\"�+RZ�UHOHYDQW�

DUH�VWDUEXUVW�DQG�SRVW�VWDUEXUVW�JDOD[-

LHV�LQ�WKH�GLIIHUHQW�HQYLURQPHQWV"�,V�

WKHUH�DQ�HYROXWLRQ�LQ�WKH�JDOD[LHVp�VWUXF-

tures, and if so, is this related to the 

FKDQJHV�LQ�WKHLU�VWDU�IRUPDWLRQ�DFWLYLW\"�

These are some of the main questions 

that have been investigated using the 

EDisCS dataset.

There is no shortage of evidence that gal�
axy properties vary systematically with 
the environment where the galaxy 
QDRHCDR
�3GD�CHRSQHATSHNMR�NE�RS@Q�ENQL@�
SHNM�GHRSNQHDR��LNQOGNKNFHDR�@MC�L@RRDR��
all strongly depend on galaxy location at 
@KK�QDCRGHESR�OQNADC�RN�E@Q
�%NQ�K@QFD�RS@�
SHRSHB@K�RSTCHDR��SGDQD�@QD�SVN�L@HM�BNL�
plementary ways to �measure� environ�
ment: the local galaxy number density 
(the number of galaxies per unit volume 
or projected area around the galaxy of 
HMSDQDRS���@MC�SGD�UHQH@K�L@RR�NE�SGD�BKTRSDQ�
or group in which the galaxy of interest 
L@X�QDRHCD��TRT@KKX�CDQHUDC�EQNL�SGD�
UDKNBHSX�CHRODQRHNM�NE�SGD�RXRSDL
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of galaxy evolution on environment were 
K@QFDKX�A@RDC�NM�BKTRSDQ�RSTCHDR��@MC�SGDHQ�
BNLO@QHRNM�VHSG�SGD�fjDKCt
�1DBDMSKX��
understanding the role of environment 
has become a major theme of all deep 
F@K@WX�QDCRGHES�RTQUDXR
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DUDM�ENQ�SGD�K@QFDRS�jDKC�RTQUDXR��ATS�
great advances have been made in stud�
ying the local galaxy density as well as 
RHFMHjB@MS�R@LOKDR�NE�FQNTOR�@S�GHFG�z
�
$UDM�SGD�VHCDRS�@QD@�jDKC�RTQUDXR��GNV�
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ones able to probe galaxy clusters and 
L@RRHUD�FQNTOR��@MC�SN�QD@BG�SGD�GHFG�
DMC�NE�SGD�KNB@K�CDMRHSX�CHRSQHATSHNM
�
Studies of galaxy clusters have tradition�
ally opened the way to some of the major 
CHRBNUDQHDR�NE�F@K@WX�DUNKTSHNM��RTBG�@R��
SGD�jQRS�QDBNFMHSHNM�NE�SGD�RSQNMF�CDBKHMD�
of star formation activity occurring in 
clusters in the last 7 Gyr; the existence of 
a relation between local galaxy density 
and the distribution of morphological 
types; the completion of both the star for�
mation activity and mass assembly in 
massive ellipticals at high redshift; and 
the observed evolution of galaxy mor�
OGNKNFHDR
�3NC@X��HS�HR�MNV�ONRRHAKD�SN�
study galaxy evolution across a wide 
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The survey

The ESO Distant Cluster Survey is a 
 multiwavelength survey of galaxies in 
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zp�p�
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Candidate clusters were chosen from 
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Surveys (ACS) mosaic imaging of ten of 
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CDQHUDC�AX�BNLAHMHMF�NOSHB@K�@MC�MD@Q�(1�
imaging using two independent codes 
�/DKKN�DS�@K
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The EDisCS dataset has allowed galaxies 
to be studied in a wide range of environ�
LDMSR�TRHMF�GNLNFDMDNTR�C@S@
�3GD�
$#HR"2�jDKCR�BNMS@HM����BKTRSDQR�VHSG�
velocity dispersion greater than 
���pJL�R��SDM�FQNTOR�VHSG�@S�KD@RS�DHFGS�
RODBSQNRBNOHB@KKX�BNMjQLDC�LDLADQR��

for which a velocity dispersion between 
����@MC����pJL�R�BNTKC�AD�LD@RTQDC��
as well as comparison samples of poor 
groups (galaxy associations of three to 
RHW�F@K@WHDR��@MC�NE�fjDKCt�F@K@WHDR�MNS�
ADKNMFHMF�SN�@MX�BKTRSDQ��FQNTO�NQ�ONNQ�
FQNTO
�.MD�NE�SGD�LNRS�U@KT@AKD�BG@Q@B�
teristics of this dataset has proved to be 
SGD�K@QFD�Q@MFD�NE�UDKNBHSX�CHRODQRHNMR��
@MC�SGTR�L@RRDR��NE�SGD�BKTRSDQ�R@LOKD�
�RDD�%HFTQDp��
�3GD�PT@KHSX�NE�SGD�BKTRSDQ�
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can be used to assess how the evolution 
of galaxy properties depends on their 
GNRS�L@RR��OQNUHCHMF�@�R@LOKD�NE�GHFG�z 
clusters that will evolve into a wide range 
NE�BKTRSDQ�L@RRDR�SNC@X
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�
Distinct red sequences have been 
observed for clusters up to zp�p�
���HMCH�
B@SHMF�SGD�DWHRSDMBD�NE�RHFMHjB@MS�MTL�
bers of passively evolving galaxies whose 
star formation activity terminated well 
ADENQD�SGD�NARDQU@SHNM�DONBG
�'NVDUDQ��
not all today�s red sequence galaxies 
G@UD�ADDM�QDC�@MC�O@RRHUD�RHMBD�GHFG�z
�
3GDQD�HR�RNKHC�DUHCDMBD�NE�@�CNVMRHYHMF�
DEEDBS�HM�SGD�QDC�RDPTDMBD�ATHKC�TO�HM�
BKTRSDQR��NM�@UDQ@FD��SGD�LNRS�L@RRHUD�
KTLHMNTR�F@K@WHDR�RSNOODC�ENQLHMF�RS@QR��
and therefore were already on the red 
RDPTDMBD��@S�@M�D@QKHDQ�DONBG�SG@M�SGD�
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�
This has been demonstrated using 
EDisCS data in various independent 
V@XR
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Figure 1. Examples of EDisCS clusters: Colour 
composite (VRI) FORS2 images of Cl 1216 (zp�p�
����
velocity dispersion σp�p�����JL�R��KDES���"K ��������
(zp�p�
����σp�p����JL�R��BDMSQD��@MC�"K �����
(zp�p�
�����
�����
����σp�p�������������pJL�R��QHFGS�
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Figure 2. The distribution of 
velocity dispersion v.�KNNJ�
A@BJ�SHLD�ENQ�$#HR"2��AK@BJ�
points) and for two other 
VDKK�RSTCHDC�BKTRSDQ�R@L�
ples at similar redshifts (red 
@MC�AKTD�ONHMSR���@R�VDKK�@R�
ENQ�@�VDKK�RSTCHDC�KNB@K�R@L�
OKD��GHRSNFQ@L�
�#@RGDC�
lines show how the velocity 
dispersion is expected to 
DUNKUD�VHSG�SHLD
�%QNL�SGHR�
plot it is apparent that: a) 
EDisCS clusters span a 
wide range of velocity dis�
ODQRHNMR��@MC�GDMBD�
masses; and b) the majority 
of EDisCS clusters can be 
progenitors of �typical� low 
QDCRGHES�BKTRSDQR
�%QNL�,HK�
U@MF�)DMRDM�DS�@K
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O@MDK��RDD�1TCMHBJ�DS�@K
�������
�1DK@SHUD�
SN�SGD�MTLADQ�NE�AQHFGS�QDC�F@K@WHDR��SGD�
jDKC�G@R�LNQD�E@HMS�QDC�F@K@WHDR�SG@M�
clusters at zp�p�
�l�
���ATS�EDVDQ�@S�
zp�p�
�l�
�
�3GHR�U@QH@SHNM�HM�DUNKTSHNM@QX�
rate with environment implies that cluster 
DMUHQNMLDMSR�@QD�LNQD�DEjBHDMS�SG@M�SGD�
jDKC�@S�@CCHMF�F@K@WHDR�SN�SGD�QDC�
sequence at zp�p�
�%HM@KKX��@M�@M@KXRHR�NE�
spectral line indices yielding stellar popu�
K@SHNM�@FDR��LDS@KKHBHSHDR�@MC�α�DKDLDMS�
DMG@MBDLDMSR�BNMjQLR�SG@S�L@RRHUD�QDC�
galaxies are well described by passive 
DUNKTSHNM�@MC�GHFG�ENQL@SHNM�QDCRGHESR��
while less massive galaxies require a 
more extended star formation history 
�2�MBGDY�!K�YPTDY�DS�@K
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!QHFGSDRS�"KTRSDQ�&@K@WHDR��!"&R���@QD�MN�
DWBDOSHNM�SN�SGD�CNVMRHYHMF�DEEDBS��SGD�
DUNKTSHNM�NE�SGDHQ�BNKNTQ�@MC�QDRS�EQ@LD�
K�A@MC�KTLHMNRHSX�HR�BNMRHRSDMS�VHSG�RSDK�
lar populations formed at zp�p��@MC�RTA�
RDPTDMS�O@RRHUD�DUNKTSHNM
�(M�BNMSQ@RS�

VHSG�OQDUHNTR�jMCHMFR��!"&R�HM�$#HR"2�
BKTRSDQR�CN�MNS�RGNV�@�RHFMHjB@MS�BG@MFD�
in stellar mass since zp�p���6GHKDX�DS�@K
��
�����
�3GD�BKTRSDQR�VHSG�K@QFD�UDKNBHSX�
CHRODQRHNMR��@MC�SGDQDENQD�L@RRDR��SDMC�
to have brighter and more massive 
!"&R��ATS�SGHR�CDODMCDMBX�HR�VD@J��SGD�
stellar mass of the BCG changes only by 
����NUDQ�@�SVN�NQCDQ�NE�L@FMHSTCD�
Q@MFD�HM�BKTRSDQ�L@RR





HM�CHEEDQDMS�DMUHQNMLDMSR




By comparing the fraction of emission 
line galaxies in EDisCS clusters with that 
HM�KNV�z�BKTRSDQR��/NFFH@MSH�DS�@K
��������
have studied in detail the evolution of the 
RS@Q�ENQLHMF�F@K@WX�EQ@BSHNM�@R�@�ETMBSHNM�
NE�BKTRSDQ�L@RR
� S�GHFG�z��SGDQD�HR�@�
AQN@C�@MSHBNQQDK@SHNM�ADSVDDM�SGD�RS@Q�
forming fraction and the system velocity 
CHRODQRHNM��%HFTQDp��
�+NV�z clusters have 
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clusters at zp�p�
�l�
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VHSG�SGD�CHRS@MS�BKTRSDQR��RGNV�@�OK@SD@T�
ENQ�UDKNBHSX�CHRODQRHNMR�@ANUD�]���pJL�R��
VGDQD�SGD�RS@Q�ENQLHMF�EQ@BSHNM�CNDR�MNS�
vary systematically with velocity disper�
RHNM��%HFTQDp��
�3GTR��SGD�DUNKTSHNM�HM�SGD�
@UDQ@FD�OQNONQSHNM�NE�RS@Q�ENQLHMF�F@K@W�
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SDLR��SGNRD�VHSG�UDKNBHSX�CHRODQRHNMR�
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3GHR�DUNKTSHNM�HM�SGD�EQ@BSHNM�NE�RS@Q�ENQL�
ing galaxies parallels the strong evolution 
observed in the galaxy morphological 
EQ@BSHNMR
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ral fractions in distant clusters compared 
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number of distant spirals have turned into 
(some of the) present day S0s (see Fig�
TQDp��@MC�#DR@H�DS�@K
�������
�(M�BNMSQ@RS��
no evidence for evolution in the elliptical 
fraction is observed out to zp�p�
�3GD�
comparison of the stellar population anal�
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previous evidence that the timescale for 
morphological evolution is longer than 
the timescale over which the star forma�
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that cluster morphological fractions pla�
teau beyond zp]p�
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of the morphological evolution in lumi�
nous galaxies has occurred in the last 
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Combined with other distant cluster sam�
OKDR��SGD�$#HR"2�C@S@RDS�RGNVR�@�BNQQD�
lation between morphological content 
and cluster velocity dispersion similar to 
SGD�QDK@SHNM�ADSVDDM�RS@Q�ENQLHMF�EQ@BSHNM�
and velocity dispersion described above 
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QDC�RDPTDMBD�F@K@WHDR�@R�@�ETMBSHNM�NE�QDCRGHES
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"NL@�@MC�2#22�BKTRSDQR�@S�KNV�z
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cate the expected evolution if star formation is 
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functions of red sequence EDisCS and SDSS cluster 
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�#DR@H�DS�@K
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� KSNFDSGDQ��SGDRD�
results demonstrate that morphological 
evolution at zp�p��HMUNKUDR�@�RHFMHjB@MS�
EQ@BSHNM�NE�BKTRSDQ�CHRB�F@K@WHDR��@MC�HS�HR�
stronger in lower mass clusters than in 
SGD�LNRS�L@RRHUD�NMDR��@R�HS�HR�ENQ�SGD�
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dataset are also found to have a higher 
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ples of disc galaxies selected in clusters 
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that internal processes are crucial for bar 
ENQL@SHNM
�.M�SGD�NSGDQ�G@MC��BKTRSDQ�
centres are found to be favourable loca�
SHNMR�ENQ�A@QR��VGHBG�L@X�RTFFDRS�SG@S�
the internal processes responsible for the 
A@Q�FQNVSG�@QD�RTOONQSDC�AX�SGD�JHMCR�NE�
HMSDQ@BSHNMR�NESDM�S@JHMF�OK@BD�HM�SGDRD�
DMUHQNMLDMSR


Analysing the proportions of morphologi�
cal types as a function of local galaxy 
CDMRHSX��$#HR"2�F@K@WHDR�@QD�ENTMC�SN�ENK�
low a morphology�density relation similar 
to that observed in previous cluster stud�
HDR��VHSG�DKKHOSHB@KR�ADHMF�LNQD�BNLLNM�HM�
high density regions and spirals being 
LNQD�EQDPTDMS�HM�KNV�CDMRHSX�NMDR
�3GD�

Figure 4. %Q@BSHNM�NE�RS@Q�ENQLHMF�F@K@WHDR�v
�BKTRSDQ�
velocity dispersion in EDisCS clusters at zp�p�
�l�
��
(left) and in a cluster sample selected from Sloan at 
zp�p�
��l�
����QHFGS��EQNL�/NFFH@MSH�DS�@K
������
�(M�
SGD�KDES�O@MDK��AK@BJ�ONHMSR�@QD�$#HR"2�RSQTBSTQDR��
QDC�ONHMSR�@QD�C@S@�EQNL�SGD�KHSDQ@STQD
�3GD�RNKHC�KHMD�
HM�ANSG�O@MDKR�RGNV�SGD�ADRS�jS�SN�SGD�GHFG�z data 
ONHMSR


Figure 5. $UNKTSHNM�NE�SGD�DKKHOSHB@K��2���D@QKX�SXOD�
�$
2���@MC�ROHQ@K�EQ@BSHNMR��AK@BJ�ONHMSR�$#HR"2��
empty points from the literature) is shown as a func�
SHNM�NE�QDCRGHES
�%QNL�#DR@H�DS�@K
�������
�
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decline of the spiral fraction with density 
is entirely driven by galaxies of types  
2B�NQ�K@SDQ��VGHKD�D@QKX�ROHQ@KR��2@�R�@MC�
2A�R��@QD�DPT@KKX�EQDPTDMS�@S�@KK�CDMRHSHDR��
RHLHK@Q�SN�2��R��/NFFH@MSH�DS�@K
�������
�(M�
 addition to measuring the morphology� 
CDMRHSX�QDK@SHNM��VD�G@UD�ADDM�@AKD�SN�
quantify the relation between star forma�
tion activity and local density in distant 
BKTRSDQR�ENQ�SGD�jQRS�SHLD
�3GD�RS@Q�ENQL@�
tion�density relation in EDisCS clusters 
qualitatively resembles that observed at 
KNV�z
�(M�ANSG�MD@QAX�@MC�CHRS@MS�BKTRSDQR��
higher density regions contain propor�
SHNM@KKX�EDVDQ�RS@Q�ENQLHMF�F@K@WHDR
�3GHR�
is observed using both the [O II] and the 
'α�KHMDR��/NFFH@MSH�DS�@K
��������%HMM�DS�
@K
�������
�,NQDNUDQ��SGD�@UDQ@FD�:. II] 
DPTHU@KDMS�VHCSG�NE�RS@Q�ENQLHMF�F@K@WHDR�
is independent of local density both at 
GHFG��@MC�KNV�z
� KSGNTFG�SGHR�RDDLR�SN�
RTFFDRS�SG@S�SGD�RS@Q�ENQL@SHNM�HM�RS@Q�
forming galaxies is not affected by the 
KNB@K�DMUHQNMLDMS��SG@S�HR�MNS�SGD�B@RD��
the current average star formation rate in 
RS@Q�ENQLHMF�$#HR"2�F@K@WHDR�CNDR�
CDODMC�NM�SGD�KNB@K�CDMRHSX��@MC�RDDLR�
SN�OD@J�@S�HMSDQLDCH@SD�CDMRHSHDR����l���
galaxies/Mpc2���CDBKHMHMF�@S�GHFGDQ�CDMRH�
SHDR�@MC�@KRN��ONRRHAKX��@S�KNVDQ�CDMRHSHDR
�
2N�E@Q��MN�NMD�G@R�RSTCHDC�GNV�SGD�RS@Q�
ENQL@SHNM�@BSHUHSX�HM�RS@Q�ENQLHMF�F@K@WHDR�
U@QHDR�VHSG�KNB@K�CDMRHSX�@S�KNV�z��SGTR�NTQ�
jMCHMFR�@V@HS�@�KNB@K�BNLO@QHRNM


%HM@KKX��ENQ�F@K@WHDR�NE�@�FHUDM�'TAAKD�
SXOD��VD�RDD�MN�DUHCDMBD�SG@S�RS@Q�ENQL@�
tion properties depend on local environ�
LDMS
�(M�BNMSQ@RS�VHSG�QDBDMS�jMCHMFR�@S�
KNV�z��SGD�RS@Q�ENQL@SHNMlCDMRHSX�QDK@SHNM�
and the morphology�density relation in 
our distant clusters seem to be fully 
DPTHU@KDMS��RTFFDRSHMF�SG@S�MDHSGDQ�NE�SGD�
two relations is more fundamental than 
the other at these redshifts and/or in 
SGDRD�DMUHQNMLDMSR��/NFFH@MSH�DS�@K
��
�����





SGQNTFG�@�RS@QATQRS�@MC�SGDM�@�ONRS�
starburst phase?

 �BQTBH@K�PTDRSHNM�HR��NE�BNTQRD��NM�VG@S�
timescale do galaxies turn from blue to 
QDC�HM�CHEEDQDMS�DMUHQNMLDMSR��@R�SGD�
timescale provides important clues to the 
OGXRHB@K�OQNBDRRDR�HMUNKUDC
�3GD�RODBSQ@�
NE�ONRS�RS@QATQRS�F@K@WHDR��B@KKDC�f$
 t�

from their similarity to an elliptical galaxy 
spectrum with strong Balmer lines of A 
SXOD�RS@QR��NQ�B@KKDC�fJ
@t�EQNL�SGDHQ�LHW�
ture of K stars and A stars) are character�
ised by their exceptionally strong Balmer 
KHMDR�HM�@ARNQOSHNM�@MC�SGD�K@BJ�NE�DLHR�
RHNM�KHMDR��ADKNMF�SN�F@K@WHDR�HM�VGHBG�SGD�
star formation activity ended abruptly 
RNLDSHLD�CTQHMF�SGD�O@RS�&XQ
�(M�$#HR"2�
VD�jMC�SG@S�SGD�HMBHCDMBD�NE�J
@�F@K@WHDR�
at these redshifts depends strongly on 
DMUHQNMLDMS��/NFFH@MSH�DS�@K
������@�
�
&@K@WHDR�VHSG�J
@�RODBSQ@�QDRHCD�OQDEDQ�
DMSH@KKX�HM�BKTRSDQR�@MC��TMDWODBSDCKX��HM�@�
subset of those groups that have a low 
fraction of [O II<�DLHSSDQR��%HFTQDp��
�(M�
SGDRD�DMUHQNMLDMSR����l����NE�SGD�RS@Q�
forming galaxies have had their star for�
mation activity recently and suddenly 
SQTMB@SDC
�(M�BNMSQ@RS��SGDQD�@QD�OQNONQ�
SHNM@KKX�EDVDQ�J
@�F@K@WHDR�HM�SGD�jDKC��SGD�
poor groups and groups with a high [O II] 
EQ@BSHNM


3GD�OQNODQSHDR�NE�J
@�F@K@WHDR�@QD�BNM�
sistent with previous suggestions that 
BKTRSDQ�J
@�F@K@WHDR�@QD�NARDQUDC�HM�@�
transition phase: at the moment they are 
Q@SGDQ�L@RRHUD�2��@MC�2@�F@K@WHDR��DUNKU�
HMF�EQNL�RS@Q�ENQLHMF��QDBDMSKX�HME@KKDM��
later types to passively evolving cluster 
D@QKX�SXOD�F@K@WHDR
�3GD�HMBHCDMBD�NE�J
@�
galaxies correlates with the cluster veloc�
ity dispersion: more massive clusters 
G@UD�@�GHFGDQ�OQNONQSHNM�NE�J
@�F@K@WHDR
�
3GD�BNQQDK@SHNM�ADSVDDM�J
@�EQ@BSHNM�@MC�
cluster velocity dispersion supports the 
GXONSGDRHR�SG@S�J
@�F@K@WHDR�HM�BKTRSDQR�
originate from processes related to the 
HMSQ@BKTRSDQ�LDCHTL��VGHKD�SGD�NQHFHM�NE�
SGD�GHFG�J
@�EQDPTDMBX�HM�KNV�:. II] groups 
HR�BTQQDMSKX�@M�HLONQS@MS��ATS�ONNQKX�
TMCDQRSNNC��OHDBD�NE�SGD�OTYYKD


2ODBSQ@�NE�CTRSX�RS@QATQRS�B@MCHC@SDR��
with strong Balmer absorption and emis�
RHNM�KHMDR��OQDRDMS�@�UDQX�CHEEDQDMS�DMUH�
QNMLDMS@K�CDODMCDMBD�EQNL�SGD�ONRS�
RS@QATQRS�F@K@WHDR
�3GDX�@QD�MTLDQNTR�HM�
all environments at zp�p�
�l�
���ATS�SGDX�
are especially numerous in all types of 
FQNTOR��E@UNTQHMF�SGD�GXONSGDRHR�SG@S�
they are triggered by a merger or tidal 
HMSDQ@BSHNM��%HFTQDp��
�'DMBD��@S�KD@RS�EQNL�
SGD�NOSHB@K�ONHMS�NE�UHDV��RS@QATQRSR�CN�
not appear to be triggered by the cluster 
DMUHQNMLDMS��VGHKD�SGDX�OQNA@AKX�CN�EDDC�
SGD�BKTRSDQ�ONRS�RS@QATQRS�ONOTK@SHNM�@ESDQ�
SGDX�G@UD�E@KKDM�HMSN�SGD�BKTRSDQR


Group bimodality?

One of the unexpected and perhaps 
LNQD�RSQHJHMF�QDRTKSR�DLDQFHMF�EQNL�SGD�
EDisCS data is that two types of groups 
B@M�AD�HCDMSHjDC��VHSG�MNS@AKX�CHRSHMBS�
F@K@WX�OQNODQSHDR��ATS�RHLHK@Q�UDKNBHSX�CHR�
ODQRHNM�DRSHL@SDR�NE����l���pJL�R
�
3GDQD�@QD�FQNTOR�VHSG�@�RS@Q�ENQLHMF�EQ@B�
SHNM�GHFGDQ�SG@M������GHFG�:. II<�FQNTOR���
which consist mostly of morphologically 
K@SD�SXOD�F@K@WHDR��VHSG�MN�ONRS�RS@QATQRS�
F@K@WHDR��@MC�SGTR�@QD�PTHSD�RHLHK@Q�SN�SGD�
fjDKCt�HM�@KK�SGDHQ�F@K@WX�OQNODQSHDR
�3GD�
NSGDQ�SXOD�NE�FQNTOR��KNV�:. II] groups) 
G@UD�KNV�RS@Q�ENQLHMF�EQ@BSHNMR��KNVDQ�
SG@M�������BNMRHRS�LNRSKX�NE�F@K@WHDR�VHSG�
D@QKX�SXOD�LNQOGNKNFHDR��@MC�G@UD�GHFG�
OQNONQSHNMR�NE�ONRS�RS@QATQRS�F@K@WHDR��
H
D
�SGDHQ�F@K@WX�ONOTK@SHNMR�QDRDLAKD�
SGNRD�NE�SGD�LNRS�L@RRHUD�BKTRSDQR


Astronomical Science /NFFH@MSH�!
�DS�@K
��3GD�$2.�#HRS@MS�"KTRSDQ�2@LOKD

Figure 6. Fraction of candidate dusty starburst gal�
@WHDR�@LNMF�@KK�DLHRRHNM�KHMD�F@K@WHDR�@R�@�ETMBSHNM�
NE�DMUHQNMLDMS��TOODQ�
�%Q@BSHNM�NE�ONRS�RS@QATQRS�
�J
@��F@K@WHDR�@LNMF�@KK�F@K@WHDR�VHSG�QDBDMS�NQ�
NMFNHMF�RS@Q�ENQL@SHNM�@BSHUHSX��HM�SGD�jUD�CHEEDQDMS�
DMUHQNMLDMSR��BKTRSDQR��FQNTOR�VHSG�@�KNV�RS@Q�ENQL�
HMF�EQ@BSHNM��KNV�:. II] groups); groups with a high 
RS@Q�ENQLHMF�EQ@BSHNM��GHFG�:. II] groups); poor groups; 
@MC�SGD�jDKC��KNVDQ�
�%QNL�/NFFH@MSH�DS�@K
������@�
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It can be argued that this dichotomy may 
@QHRD�RHLOKX�ADB@TRD�SGD�KNV�:. II] groups 
@QD�fSQTDt�UHQH@KHRDC�FQNTOR��VGHKD�SGD�
GHFG�:. II] groups are just groups in forma�
SHNM�NQ��LNQD�FDMDQ@KKX��TMANTMC�F@K@WX�
@RRNBH@SHNMR
�'NVDUDQ��SGHR�GXONSGDRHR�HR�
TMKHJDKX�SN�DWOK@HM�SGD�NARDQUDC�AHLNC@K�
HSX�RHMBD�@�UDQX�K@QFD�ROQD@C�HM�RS@Q�ENQL�
HMF�EQ@BSHNM�HR�@KRN�NARDQUDC�@LNMF�7�Q@X�
RDKDBSDC�FQNTOR��@KK�NE�VGHBG�G@UD�@�GNS�
HMSQ@�FQNTO�LDCHTL�VHSGHM�@�ONSDMSH@K�
VDKK
�3GD�UDQX�CHEEDQDMS�F@K@WX�ONOTK@�
tions observed in the two types of groups 

BNTKC�AD�SGD�JDX�SN�CHRBQHLHM@SHMF�VGHBG�
physical processes establish the depend�
ence of galaxy properties on environ�
LDMS
�3GD�@MRVDQ�VHKK�AD�ENTMC�HM�ETSTQD�
K@QFD��BKTRSDQ�NQ�jDKC��RTQUDXR�VHSG�GHFG�
PT@KHSX�C@S@
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