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Ivan	
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+	
  80	
  collaborators	
  near	
  and	
  far:	
  

InternaYonal	
  Centre	
  for	
  Radio	
  Astronomy	
  Research	
  (ICRAR)	
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Galaxy	
  And	
  Mass	
  Assembly	
  (GAMA)	
  

250,000	
  galaxies	
  to	
  r<19.8mag	
  over	
  four	
  60	
  sq	
  deg	
  (~98%	
  complete,	
  selected	
  from	
  SDSS)	
  
Ø  	
   catalogue	
  of	
  25,000	
  groups	
  (halos)	
  to	
  1012Mo	
  
Ø  	
   20	
  band	
  photometry	
  +	
  gas	
  (ASKAP)	
  [GALEX+VST+VIKING+WISE+Herschel]	
  
Ø  	
   structure	
  on	
  1kpc	
  to	
  100Mpc	
  scales	
  to	
  z~0.2	
  
Ø  	
  	
  	
  DR2	
  available	
  via	
  hHp://www.gama-­‐survey.org/dr2/	
  





AAT	
  RESPONSIBLE	
  
	
  	
  	
  FOR	
  35%	
  OF	
  ALL	
  	
  
KNOWN	
  REDSHIFTS	
  



Energy	
  &	
  masses	
  for	
  250k	
  galaxies	
  

20	
  band	
  photometry	
  
FUV-­‐Opt-­‐NIR-­‐MIR-­‐FIR	
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+	
  spectral	
  line	
  diagnosYcs	
  +	
  structural	
  decomp	
  +	
  halo	
  properYes	
  
+	
  IFU	
  follow-­‐up	
  (SAMI)	
  +	
  HI	
  (ASKAP)	
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Galaxy	
  Stellar	
  Mass	
  FuncYon	
  

Baldry	
  et	
  al	
  (2013)	
  



Halo	
  Mass	
  FuncYon	
  

Final	
  limit	
  around	
  here.	
  



Galaxy	
  Luminosity	
  FuncYons	
  

Driver	
  et	
  al	
  (2013)	
  



Morphological/component	
  mass-­‐size	
  relaYons	
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GAMA	
  Groups	
  catalogue	
  

Robotham	
  et	
  al	
  (2011,2012,2013)	
  

Over	
  25k	
  pairs/halos	
  idenYfied,	
  5k	
  with	
  N>4	
  members	
  
	
  	
  



WISE	
  calibraYon	
  of	
  SFR	
  

Cluver	
  et	
  al	
  (2014)	
  



	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  GALFIT3	
  Bulge-­‐disc	
  
decomposiYons	
  of	
  3k	
  z<0.065	
  galaxies	
  

Kelvin	
  et	
  al	
  (2014,	
  PhD	
  thesis)	
  

45%	
  Spheroid	
  &	
  55%	
  Disc	
  



SMBH	
  Mass	
  fn	
  



More	
  results…	
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Cosmic	
  SFH	
  

Local	
  Group	
  Analogs	
  

Bimodality	
  

SMBHs	
  60	
  papers	
  in	
  print,	
  180	
  declared	
  
but	
  best	
  is	
  yet	
  to	
  come…VST	
  &	
  ASKAP	
  



Next	
  steps	
  for	
  GAMA	
  

•  MAGPHYS	
  analysis	
  of	
  all	
  250k	
  galaxies	
  
•  Into	
  the	
  LSBG	
  Universe	
  with	
  VST	
  
•  Structural	
  decomp	
  on	
  VST	
  with	
  SIGMA(GALFIT-­‐M)	
  
•  HST	
  GAMA	
  
•  IntegraYon	
  of	
  zCOSMOS/COSMOS	
  
•  SAMI	
  and	
  GAMA	
  
•  Group	
  refined	
  photo-­‐z’s	
  
•  ASKAP/DINGO	
  
•  Alfalfa	
  
•  JWST	
  

	
  



Comparison	
  to	
  Herschel	
  Atlas	
  data	
  



Quick	
  look	
  at	
  MAGPHYS	
  DMU	
  



20 

GAMA:VST observations underway 

Imaging resolution & depth 
1.5’’ à 0.7’’, r ~22 à r~24 

SDSS r band                                    VST KIDS r band 



VST	
  data	
  will	
  go	
  2	
  mags/sq	
  arcsec	
  deeper	
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Currently	
  ~100	
  poinYngs	
  exist	
  with	
  more	
  coming	
  due	
  to	
  Hatlas	
  SNAP	
  follow-­‐up	
  
mainly	
  WFC	
  and	
  ACS	
  in	
  a	
  variety	
  of	
  filters	
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  HST	
  

F814W	
  most	
  popular	
  filter	
  (i)	
  for	
  ACS	
  or	
  F110W	
  for	
  WFC	
  



SDSS r-band imaging           HST F775W imaging 

G204713, Z=0.3186 

G204717, Z=0.31539 

G204714, Z=0.31921 

G204677, Z=0.31739 

G204704, Z=0.32114 

G204705, Z=0.16293 

60 arcsecs 

G204702, Z=0.31479 

G204701, Z=0.31926 
G204703, Z=0.31808 



zCOSMOS	
  re-­‐reducYon	
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zCOSMOS	
  completeness	
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G10	
  v	
  zCOSMOS	
  v	
  PRIMUS	
  v	
  photo-­‐z	
  



•  Independent	
  programme	
  led	
  by	
  ScoH	
  Croom	
  
•  SAMI=Sydney	
  AAO	
  MulY-­‐object	
  IFU	
  
•  Following	
  up	
  of	
  ~2000	
  GAMA+Cluster	
  selected	
  targets	
  
•  Mostly	
  z~0.04-­‐0.08	
  
•  Will	
  produce	
  velocity	
  maps,	
  SFR	
  maps,	
  Z	
  maps	
  etc	
  



Can	
  we	
  disYnguish	
  
E’s	
  from	
  S0’s?	
  



Can	
  we	
  disYnguish	
  
E’s	
  from	
  S0’s?	
  

See	
  Lisa	
  Fogarty’s	
  talk)	
  



Group	
  refinement	
  

•  Two	
  methods:	
  
•  Combine	
  photo-­‐z	
  PDF	
  with	
  l-­‐o-­‐s	
  group	
  radius	
  	
  

•  Combine	
  photo-­‐z	
  PDF	
  with	
  group	
  mean	
  linking	
  length	
  

x	
  

x	
  

+	
   =	
  

+	
   =	
  



Standard Photo-z 



Group refinement 

•  Body text 



Group refinement 

•  Body text 



ASKAP data is coming… 

M82 

NGC 3077 

M81 

Optical  data (stars)        Radio data (hydrogen) 



PERTH/UWA/ICRAR	
  



Thirty-­‐six	
  12m	
  antennas	
  with	
  phase	
  array	
  feeds	
  
30	
  sq	
  deg	
  field	
  of	
  view	
  

GAMA23	
  region	
  primary	
  deep	
  target	
  
OperaYons	
  with	
  12	
  antennas	
  comence	
  Dec-­‐2014	
  

HI	
  to	
  z=0.45	
  





GAMA	
  and	
  HIPASS	
  



GAMA	
  and	
  Alfalfa	
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Synergy:	
  JWST	
  

z~0.7	
  compact	
  groups	
  are	
  the	
  best	
  foreground	
  lenses	
  to	
  probe	
  the	
  z>10-­‐12	
  Universe	
  



z>8	
  with	
  GAMA	
  groups	
  



EUCLID	
  STRUCTURE	
  

z,
Sp
ec
	
  

AAT	
  

HERSCHEL	
  

VST	
  

VISTA	
  

OpYcal	
  

KIDS	
  

WISE	
  

GALEX	
  
SKA	
  PhI	
  

EUCLID/NIR	
  

VISTA/VIKING	
  

VST/KiDS	
   SKA	
  Ph	
  1	
  

eROSITA	
  

X-­‐ray	
  

VISTA	
  

	
  
WAVES:	
  

Wide	
  Area	
  VISTA	
  Extragalac;c	
  Survey	
  

4MOST	
  =	
  3000	
  spine	
  R~5000	
  spectrograph	
  for	
  VISTA	
  capable	
  of	
  probing	
  to	
  r<22	
  mag	
  

•  TesYng	
  CDM	
  v	
  WDM	
  v	
  SIDM	
  
•  Study	
  of	
  energy	
  and	
  mass	
  on	
  1kpc	
  to	
  100Mpc	
  scales	
  (i.e.,	
  sub-­‐BAO)	
  
•  CreaYng	
  two	
  legacy	
  surveys	
  with	
  4MOST	
  spectra	
  +	
  Euclid	
  res	
  imaging	
  +	
  SKA	
  Phase	
  I	
  



DEEP-WIDE-WAVES

 1Gyr (z=0.08)

 2Gyr (z=0.17)

 3Gyr (z=0.26)

 4Gyr (z=0.38)

 5Gyr (z=0.51)

 6Gyr (z=0.68)

 7Gyr (z=0.88)

 8Gyr (z=1.14)

DEEP-WIDE-WAVES

 1Gyr (z=0.08)

 2Gyr (z=0.17)

 3Gyr (z=0.26)

 4Gyr (z=0.38)

 5Gyr (z=0.51)

 6Gyr (z=0.68)

 7Gyr (z=0.88)

 8Gyr (z=1.14)

In	
  context	
  

DEEP:	
  Bridge	
  the	
  z=0.2	
  to	
  1.0	
  gap:	
  1.2	
  million	
  galaxies,	
  50,000	
  groups,	
  5,000	
  filaments	
  

WIDE:	
  Survey	
  the	
  dwarf	
  domain:	
  0.8	
  million	
  galaxies,	
  50,000	
  low	
  mass	
  groups,	
  5,000	
  filaments	
  

Bridging	
  the	
  GAP	
  WAVES	
  in	
  context	
  



Synergy:	
  Euclid	
  

Cannot	
  resolve	
  structure	
  from	
  
ground	
  beyond	
  z~0.2	
  for	
  wide	
  areas	
  
	
  
	
  
HST	
  field-­‐of-­‐view	
  too	
  small	
  
	
  
Euclid	
  capable	
  of	
  0.2’’	
  with	
  VIScam	
  
	
  
Can	
  resolve	
  bulges	
  to	
  any	
  z	
  



Synergy:	
  Euclid	
  v	
  HST	
  v	
  VST	
  

SDSS	
  ~	
  1.5’’	
  

HST/ACS	
  ~	
  0.1’’	
  

VST	
  ~	
  0.75’’	
  

EUCLID	
  ~	
  0.2’’	
  



A	
  deep	
  100	
  sq	
  deg	
  SKA1	
  survey:	
  
-­‐  HI	
  detecYons	
  of	
  massive	
  systems	
  

-­‐  HI	
  masses	
  
-­‐  HI	
  dynamics	
  

-­‐  OpYcally	
  moYvated	
  source	
  finding	
  
-­‐  Expand	
  sample	
  x3	
  

-­‐  HI	
  stacking	
  using	
  WAVES	
  selecYon	
  
-­‐  galaxy	
  type	
  
-­‐  halo	
  mass	
  
-­‐  SFR	
  

-­‐  ConYnuum	
  
-­‐  SFR	
  esYmates	
  

A	
  wide	
  750	
  sq	
  deg	
  SKA1	
  survey	
  
•  As	
  above	
  by	
  shallower	
  
•  Similar	
  to	
  WALLABY	
  &	
  DINGO	
  but	
  to	
  z~1	
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GAMA

	
  	
  	
  	
  	
  	
  	
  DEEP-­‐WAVES	
  staYc	
  
	
  	
  	
  	
  	
  	
  	
  DEEP-­‐WAVES	
  evolving	
  

Synergy:	
  SKA	
  Phase	
  I	
  Synergy:	
  Euclid	
  Bridging	
  the	
  GAP	
  Synergy	
  with	
  SKA	
  Phase	
  I	
  



DEEP-WIDE-WAVES

 1Gyr (z=0.08)

 2Gyr (z=0.17)

 3Gyr (z=0.26)

 4Gyr (z=0.38)

 5Gyr (z=0.51)

 6Gyr (z=0.68)

 7Gyr (z=0.88)

 8Gyr (z=1.14)

DEEP-WIDE-WAVES

 1Gyr (z=0.08)

 2Gyr (z=0.17)

 3Gyr (z=0.26)

 4Gyr (z=0.38)

 5Gyr (z=0.51)

 6Gyr (z=0.68)

 7Gyr (z=0.88)

 8Gyr (z=1.14)

DEEP:	
  Bridge	
  the	
  z=0.2	
  to	
  1.0	
  gap:	
  1.2	
  million	
  galaxies,	
  50,000	
  groups,	
  5,000	
  filaments	
  

WIDE:	
  Survey	
  the	
  dwarf	
  domain:	
  0.8	
  million	
  galaxies,	
  50,000	
  low	
  mass	
  groups,	
  5,000	
  filaments	
  

WAVES	
  =	
  50x	
  COSMOS	
  
Coming	
  soon(ish)	
  




