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Motivation
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Detecting Large Scale Structure in the (Sub)mm

Submm-selected galaxies (SMGs):
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*high SFR: several 1000 Mg/yr
*merger-like morphology
eellipticals in formation
caverage redshift z=2.2

9excellent tracers of mass-denszty peaks
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Protocluster MRC1138 @ Z—Z 16
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Protocluster MRC1138 @ Z—Z 16 |
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APEX LABOCA Observations
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APEX LABOCA Observatlons

16 sources down to 3mJy (30)
one of deepest LABOCA map
overdensity factor 5 compared to
blank fields (e.g. Weiss+(09)
consistent with SPIRE 500um
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 (Downes+86)



Fy (107" erg s™' cm™2 um™)

HAESs associated with SMGs
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Counterparts
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ISAAC Spectroscopy

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




ISAAC Spectroscopy

o
e

L

1 e - A
20800

Wavelength [Angstrom]
Kurk, Dannerbauer et al. in prep




Dec (R000)

RA (2000)

:
..'.r‘.
.

Ha




F, (mJy)

F, (mJy)

F, (mdy)

Iy m
10 rest (M ) 100
DKBO1a ST
£
10.00F . &
//'1[:':
1.00F b 4
010 z_spec=-—- 3
z_ FIR =2.3+0.7, #13
0.01 ,
10 100 1000
A (um)
A m
10 rest (H ) 100
10000F " BDKBO2 s e ]
10.00F P r
,,/l \L
1.00F oo "~ E
by :"
1N
0.10F  z/spec = ——- 3
-z FIR =2.7+0.8, #6
0.01 ,
10 100 1000
A (um)
A, m
10 rest (.u ) 100
100.00F e I 1
DKB14 s "
10.00k s o
/ i
1
1.00F i 4
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

)\'res! (!—tm)

10 100
DKBO1b AT
-5 DN
10.00F e
//t,-".l
1.00F L 4
0.10¢r 7 spec =2.165 3
z_ FIR =23+0.7,#13
0.01 .
10 100 1000
A (um)
A
10 rest (”’m) 100
DKBO3 2N
10.00} 7 ‘i
O .I
1.00F 7 E
0.10F 7 'spec=2.163 3
z_FIR =2.1+x0.6, #10
0.01 .
10 100 1000
A (um)
A
10 rest (Mm) 100
. - .
10.00F DKB15 ,,—;FI""'I'».—,f\'
T
1.00F 1
0.10F 7 spec = ——- E
z_FIR =3.4+1.0, #11
0.01 .
10 100 1000
A (um)

&)

N WA

O -

o

&)



SFR [MO/yr]

Dust Obscuration and Star Formation
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Line Emitters
. : AT PR

i




Lir [Lsolar]

e e ——

10 |

10°

Line Emitters

| & z~0 spirals Luminous merger (EenieHlO)
O z~1.5 SFGs y ’ . 4
F| + z<1 ULIRGs A, ]
| % z>1 SMGs o8 A
| il blue HAE 4 7
- /+* P
2 W red HAE + ¥ o P -
: y op © ;
e
/ /A .
i / > Normal SF galaxies
: / /
/ /& A
/ 2 A A
AL
3 4 £ E
/ / :
s &, a
/ 4 Tadaki et al.(2014)
..fl e gl ol g g gl
10° 10° 10" 10"

L’co [K km s-1 pc2]



Lir [Lsolar]

10" k

10°

Llne Emltters

A z~ Osplrals
O z~1.5 SFGs

+ z<1 ULIRGs

O

y

/ a 5

| % z>1 SMGs d ]

i '." blue HAE _:t E229
/

3k red HAE "

Luminous merger (EeanlO)

L,CO [K km s-1 pC'2]

O(l 0) lmlt
/ o / non-detected enditters
/ /0 y
/S A 7 A
/ 4, Normal SF galaxies
/ v d
/ /& A
/ 7 A
/ ,gé
/ £ E
V4 > 4 P
i / = s A
L’ 7/ Tadaki et al.(2014)
..(I AT | AT | AR |
10° 10° 10" 160"



Conclusion

*overdensity of dusty starbursts associated to MRC1138
*at least 7 SMGs are members of the proto-cluster
*HAESs promising approach to trace (part of) the SMG (system)

‘LABOCA imaging seems to be a good way to search for
overdensities/large scale structures






In-situ birth of a Giant Cluster Ellhptlcal"
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Herschel-SPIRE ZSOum Overdens1ty
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Prevmus SCUBA Observations




Prevmus SCUBA Observations




