An Excess of Dusty Starbursts at 7=2.2
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Detecting Large Scale Structure in the (Sub)mm

Submm-selected galaxies (SMGs):
very massive up to 101'M
egas-rich

*high SFR: several 100 Mg/yr
‘merger-like morphology
eellipticals in formation

SMGs within overdensities

=Pexcellent tracers of mass-density peaks
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Protocluster MRC1138 @ z=2.16

Miley+2006
g Protocluster:
structure/collection of galaxies - not virialized -,

which will evolve into a galaxy cluster @z=0
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APEX LABOCA Observations
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APEX LABOCA Observatlons

* 16 sources down to 4mJy (30)

* one of deepest LABOCA map

* overdensity at least factor 4
compared to blank fields

* consistent with SPIRE 500pm
overdensity (Rigby+14)
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Source Reliability - Herschel Counterparts
SPIRE 350pm

Vatlchanov+2013; Rigby+2014



Identification Work

*best approach would be mm-interferometr

scounterpart identification could be done based on probabilistic statistic
=»corrected Poissonian Probability (p-statistics; Downes+86)
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Counterparts
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ISAAC Spectroscopy

I e - A
20800
Wavelength [Angstrom]
Kurk, Dannerbauer et al. in prep




F, (mJy)

F, (mJdy)

F, (mdy)

10 >"rest (Mm) 100
DKBO1a T
.
10.00¢ . k2
//'J[:’A
I/
1.00F .
0.10r 7 spec=-— 3
z_ FIR =2.3+0.7, #13
0.01 .
10 100 1000
A (um)
10 xrest (Mm) 100
10000F " BDKBO2 s e ]
10.00f s b
JI/ \L
1.00F . ",“’ .
A
LW
0.10F ZL/épe = 3
F-Z FIR =2.7+0.8, #6
0.01 .
10 100 1000
A (um)
10 )"resl (Mm) 100
100.00F " ) T T
DKB14 .- .
10.00F < .
/ 1
1
1.00F ' .
0.10r  z_opt/NIR =1.37 3
z_ FIR =1.3+04, #14
0.01 .
10 100 1000
A (um)

F, (mJy)

F, (mJy)

F, (mJy)

FIR-photo-z

A
10 rest (Mm) 100
DKBO1b TR
/:t \\
10.00F ']
//'I{::.l
1.00F L ;
0.10¢r 7 spec =2.165 3
z_ FIR =23+0.7,#13
0.01 .
10 100 1000
A (um)
A
10 rest (Mm) 100
DKBO03 TN
10.00F 5 i
T !
1.00F 7 ;
0.10F 7 'spec=2.163 3
z_FIR =21+x0.6,#10
0.01 .
10 100 1000
A (um)
A
10 rest (Mm) 100
1000 DKB15 B %
P
1.00F 1
01 0 E Z_SpeC - q
z_FIR =38.4=+1.0, #11
0.01 .
10 100 1000

A (um)

z




F, (mJy)

F, (mJdy)

F, (mdy)

10 7"rest (Mm) 100
DKBO1a ST
£
10.00¢ . k2
//'J[:’A
s
1.00F -
0.10F z spec=-— 3
z_ FIR =2.3+0.7, #13
0.01 .
10 100 1000
A (um)
10 xrest (Mm) 100
100008 " DKB02 s e ]
10.00f . n
JI/ \L
1.00F . '”“’ :
A
LA
0.10F ZL/épe o p—— E
-z FIR =2.7+0.8, #6
0.01 .
10 100 1000
A (um)
10 )"resl (Mm) 100
100.00F ey =T Ty 1
DKB14 et “x
10.00k s p
/ i
1
1.00F ' 3
0.10r  z_opt/NIR =1.37 3
z_ FIR =1.3+04, #14
0.01 .
10 100 1000
A (um)

FIR-photo-z

A\
10 rest (Mm) 100
DKBO1b TR
/.'t \\
10.00F |
. //i'."
%’ ri
£ 1.00} 4
L|_>
0.10¢r 7 spec =2.165 3
z_ FIR =23+0.7,#13
0.01 .
10 100 1000
A (um)
A
10 rest (Mm) 100
DKBO03 2N
10.00F 5 i
_ o0l !
> PR !
2 1.00f 7 ‘ 5
w ,"/ ; |'
0.10F 7 'spec=2.163 3
z_FIR =21+x0.6,#10
0.01 .
10 100 1000
A (um)
X
10 rest (Mm) 100
10.00F DKB15 _;.T_I-\.I"_"~~_
U
3 1.00F 1
E )/
Tig -
01 0 E Z_SpeC - q
z_FIR =8.4+1.0, #11
0.01 .
10 100 1000
A (um)

ISAAC sources @z=2.16:
z_phot_IR consistent with z_spec_Ha




Dust Obscuration and Star Formation
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Proto-Cluster Membership
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Proto- Cluster Membershlp
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Proto-Cluster Membership
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HAE229

Main sequence galaxy
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Conclusion

*overdensity of dusty starbursts associated to MRC1138

*at least 8 SMGs are members of the proto-cluster

*HAESs promising approach to trace (part of) the SMG (system)
‘LABOCA (submm) imaging seems to be a good way to search

for overdensities/large scale structures=»Poster #28 Umehata
see also for z>1 clusters: #27 Noble, #46 Webb and #48 Santos

first CO of main-sequence galaxy in protocluster

=»Dannerbauer, Kurk, De Breuck et al., 2014, A&A, 2014, 570, 55
=»Dannerbauer, Emonts etal. , 2015, to be submitted



