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Achievements	
  first	
  year:	
  AMAZE+LSD	
  at	
  z~3.3	
  

Troncoso	
  et.	
  al	
  2011a	
  in	
  prep.	
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  LSD	
  
Green:	
  AMAZE	
  
Cyan:	
  Lens	
  
	
  
	
  
	
  
Black:	
  average	
  
Red:	
  stacked	
  
	
  

SED	
  fiIng:	
  Fontana	
  
et	
  al.	
  2006;	
  Grazian	
  
et	
  al.	
  2006,	
  2007.	
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“Chemical upsizing” at z~3.3 – Likely due to prominent inflows of pristine gas!

AMAZE-­‐	
  FMR	
  comparison	
  

Massive,	
  low-­‐SFR	
  galaxies	
  present	
  
higher	
  devia:on	
  respect	
  to	
  FMR.	
  

Troncoso	
  et.	
  al	
  2011a	
  in	
  prep.	
  

Mannucci+10	
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Enhanced	
  merging	
  at	
  z>3.3	
  cannot	
  
be	
  the	
  only	
  reason	
  for	
  the	
  
devia:ons	
  from	
  the	
  FMR	
  at	
  z>3.	
  

There	
  is	
  no	
  correla:on	
  between	
  the	
  dynamical	
  state	
  of	
  these	
  galaxies	
  
and	
  the	
  differences	
  respect	
  to	
  the	
  FMR.	
  	
  	
  

Gnerucci	
  et	
  al.	
  2010	
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Dynamics:	
  AMAZE+LSD	
  at	
  z~3.3	
  



Metallicity	
  gradients:	
  AMAZE+LSD	
  at	
  z~3.3	
  	
  

Also	
  supported	
  by	
  
the	
  analysis	
  of	
  

metallicity	
  gradients	
  
	
  

Cresci+10	
  	
  
Dekel+10,	
  Dave+11a,	
  Dave+11b	
  	
  

Likely due to prominent inflows of pristine gas!
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  in	
  prep.	
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Achievements	
  second	
  year:	
  AMAZE+LSD	
  at	
  z~3.3	
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How	
  a
bout	
  t

he	
  

gas	
  co
ntent?

	
  

CDFS11991	
  

CDFS16767	
  

ESO	
  proposal	
  	
  
submiVed!	
  



Galaxy	
  size	
  
	
  

Ø 3	
  methods:	
  SB,	
  Galfit	
  &	
  Moffat.	
  
Ø Images:	
  OIII	
  seeing	
  limited,	
  	
  
OIII	
  AO	
  &	
  con:nuum	
  HST.	
  

Gas	
  content	
  inverZng	
  SK	
  
law	
  

   S SFR	
  ~	
  (SGAS)n	
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 MGAS	
  =Spix MGAS,pix	
   	


	

 	

 	

	
  =	
  Spix	
  SFR/areapix 	
  

at	
  high	
  –z	
  ?	
  

AMAZE	
  



Gas	
  fracZon:	
  AMAZE+LSD	
  at	
  z~3.3	
  

“High gas fractions at 
z~3.5,2-1” – Replenishment	
  
of	
  fresh	
  gas	
  to	
  young	
  galaxies.	
  

Troncoso	
  et	
  al.	
  2011b	
  in	
  prep.	
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LSD,	
  SFR	
  =	
  7-­‐18	
  [Mo/yr]	
  

	
  	
  

AMAZE,	
  <SFR>	
  =	
  80	
  [Mo/yr]	
  
Saintonge+11	
  
IRAM	
  at	
  z~0.	
  

SFR_min	
  ~	
  2	
  [M¤/yr]	
  

Tacconi+11:	
  massive	
  	
  
galaxies	
  at	
  z~2.2.	
  

Tacconi+11:	
  massive	
  	
  
galaxies	
  at	
  z~1.2.	
  

Mgas=Mgas(SFR,Radius)	
  
	
  

Radius=R(M*)	
  
Mosleh	
  et	
  al.	
  2010	
  

13.5[Gyr]	
  
 µ∼0.06	



few	
  M¤/yr	
  

	
  5[Gyr]	
  
 µ∼0.4	



100M¤/yr	
  

3[Gyr]	
  
µ∼0.5	



150M¤/yr	
  

2[Gyr]	
  
 µ∼0.6	



135M¤/yr	
  

τgas~	
  0.1[Gyr]	
   τgas~	
  1.1[Gyr]	
   τgas~	
  1[Gyr]	
  

Massive	
  system,	
  also	
  sBzks(Daddi+10)	
  



Pure	
  ouilows,	
  fi=0,	
  fo=6	
  
Ouilows	
  +	
  Inflows,	
  fi=2.5,	
  fo=1	
  

Model:	
  Erb	
  2006	
  
Stars:	
  Erb	
  2008	
  z~2.2.	
  
Circles:	
  Mannucci+09	
  at	
  z~3.5.	
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Massive	
  galaxies	
  at	
  z~3.5	
  experience	
  pronounced	
  
smooth	
  infall	
  of	
  pris:ne	
  gas	
  fi=2.5*fo	
  or	
  fi=fo=3-­‐5.	
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Models:	
  Erb	
  2006.	
  
Asterisk:	
  AMAZE(OIII)	
  
Triangles:	
  LSD,	
  OIII	
  size.	
  

P.	
  Troncoso	
  -­‐	
  Annual	
  ELIXIR	
  Review,	
  Madrid	
  5-­‐6,	
  October.	
  	
  

Preferent	
  models	
  
fi=3-­‐5,	
  fo=5	
  [M¤/yr]	
  



Summary	
  
I	
  	
  	
  Mul:	
  wavelength	
  observa:ons	
  of	
  star	
  forming	
  galaxies	
  at	
  z~3.3	
  suggest	
  

a	
  change	
  on	
  the	
  mode	
  of	
  star	
  forma:on	
  from	
  z<2.5	
  up	
  to	
  z~3.3.	
  
	
  

II	
   Dynamical	
   studies:	
   FMR	
   devia:ons	
   are	
   equally	
   distributed	
   either	
   for	
  
rota:ng/not	
   rota:ng.	
   Therefore,	
   enhanced	
  merging	
   at	
   z>3.4	
   cannot	
  
be	
  the	
  only	
  reason	
  for	
  the	
  devia:ons	
  from	
  the	
  FMR	
  at	
  z>3.	
  	
  	
  	
  

	
  

III	
   Inverted	
   galac:c	
   gradients	
   observa:onally	
   supports	
   the	
   cold	
   flows	
  
scenario.	
   Also	
   theore:cal	
   models	
   predicts	
   cold	
   flows	
   as	
   the	
   main	
  
mode	
  of	
  star	
  forma:on	
  at	
  z~3.5	
  

IV	
   ESO	
   proposal	
   submiqed	
   to	
   accurate	
   determine	
   the	
   metallicity	
   of	
  
strong	
  lens	
  galaxies	
  at	
  2<z<2.6.	
  Op:cal	
  nebular	
  lines	
  	
  (OIII,	
  OII,	
  Hβ,	
  Hα,	
  
NII)	
  detected	
  and	
  full	
  spa:ally	
  resolve.	
  

	
  

V	
   	
  HST	
   images	
  and	
  ALMA	
  follow-­‐up	
  are	
  required	
  to	
  sample	
  the	
  early	
  
stages	
  of	
  galaxy	
  evolu:on.	
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