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Investigating Hα, UV, and IR SFRs at z ~ 2 



MOSDEF* Survey 
* MOSFIRE Deep Evolution Field

•  Rest-‐frame	  opScal	  spectra	  of	  ∼	  1500	  H-‐selected	  galaxies	  and	  
AGNs	  to	  study	  the	  stellar,	  gaseous,	  metal,	  dust,	  and	  black	  hole	  
content	  of	  these	  galaxies	  (Kriek	  +2014)	  

•  1.37	  ≤	  z	  ≤	  3.80	  	  
•  47	  nights	  in	  4	  years	  (24	  by	  now)	  
•  In	  three	  legacy	  fields	  containing	  extensive	  mulS-‐wavelength	  
datasets:	  COSMOS,	  GOODS-‐N,	  AEGIS	  
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*	  Co-‐PIs:	  Alison	  Coil,	  Mariska	  Kriek,	  Bahram	  Mobasher,	  Naveen	  Reddy,	  Brian	  Siana,	  Alice	  Shapley	  

Credit:	  I.	  Shivaei	  



The Star-Forming Main Sequence 
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Sample and Measurements

•  Low	  and	  Middle	  redshia	  bins:	  1.4	  <	  z	  <	  1.7	  and	  2.1	  <	  z	  <	  2.6	  
•  AGNs	  are	  removed (Coil	  +2015)	  
•  Quiescent	  galaxies	  are	  removed	  (UVJ	  criteria)	  

•  Masses	  from	  SED	  models	  
•  Photometry	  is	  corrected	  for	  emission-‐line	  contribuSons	  	  

•  SFRs	  from	  Balmer	  lines:	  
•  AbsorpSon	  corrected	  	  
•  Dust	  corrected	  using	  Cardelli	  GalacSc	  exSncSon	  curve	  
•  The	  sample	  is	  limited	  to	  those	  with	  Hα	  detecSon	  

•  268	  objects	  (52	  undetected	  in	  Hβ)	  
•  SFRs	  from	  UV:	  

•  Luminosity	  at	  1600	  A	  and	  UV	  slope	  inferred	  from	  the	  broad-‐band	  
photometry	  
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The Scatter
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The Slope
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α	  =	  0.64	  ±	  0.02	  
β	  =	  -‐5.27	  ±	  0.23	  



Slope _ Biases
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Speagle	  +2014	  

•  Discrepancy	  in	  the	  
literature:	  
α	  ~	  0.3	  –	  1.0	  

•  Dust	  CorrecSon	  
•  Sample	  SelecSon	  

•  AbsorpSon	  CorrecSon	  



Slope _ Dust Correction

University	  of	  California,	  Riverside	  Irene	  Shivaei	  

2.27	  E(B-‐V)	  κCalzen	  	  	  yields	  a	  
slope	  of	  α	  =	  0.88	  ±	  0.06	  

Three	  curves:	  
The	  CalzeJ	  (CalzeJ	  +2000)	  
The	  Cardelli	  (Cardelli	  +1989)	  
The	  MOSDEF	  (Reddy	  +2015,	  submiSed)	  

All	  result	  in	  consistent	  slopes	  



Slope _ Sample Biases
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Whitaker	  +2012	  

Star-‐formaSon	  selected	  samples	  	  
(e.g.,	  sBzK	  and	  Lyman-‐Break)	  	  
are	  biased	  against	  dusty	  red	  	  
star-‐forming	  galaxies	  (low	  sSFR),	  	  
resulSng	  in	  steeper	  slopes	  

Slope	  of	  the	  blue	  star-‐forming	  	  
sample	  is	  α	  =	  0.77	  ±	  0.04	  
(α	  =	  0.64	  ±	  0.02	  for	  the	  whole	  sample)	  
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Slope _ Absorption Correction

Flaoening	  ??	  

Steeper	  Slope	  ??	  



Summary
•  As	  part	  of	  the	  MOSDEF	  survey,	  we	  used	  a	  large	  sample	  of	  265	  
galaxies	  with	  nebular	  redshias	  and	  Hα	  and	  Hβ	  observaSons.	  
SFR(Hα)	  dust	  corrected	  with	  the	  Balmer	  decrement	  is	  an	  
instantaneous	  tracer	  of	  star	  formaSon,	  which	  helps	  to	  beoer	  
evaluate	  the	  main	  sequence	  relaSon	  	  

•  The	  scaoer	  of	  the	  main	  sequence	  is	  ~ 0.1	  dex	  larger	  for	  SFR(Hα)	  
compared	  to	  SFR(UV),	  mainly	  caused	  by	  
•  SFR(Hα)	  traces	  star	  formaSon	  on	  shorter	  Smescales	  
•  SFR(UV)	  depends	  on	  the	  stellar	  mass	  (through	  SED	  finng)	  

•  We	  found	  a	  slope	  of	  α	  =	  0.64	  ±	  0.02.	  We	  demonstrate	  that	  the	  slope	  
can	  be	  affected	  by	  
•  Sample	  biases	  
•  Dust	  correcSon	  
•  Balmer	  absorpSon	  correcSon	  
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MOSDEF	  Survey:	  	  mosdef.astro.berkeley.edu	  


