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Cosmic Magnification 
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Theory 

• 	
  Number	
  density	
  of	
  galaxies	
  on	
  sky	
  determined	
  by:	
  

• Giving	
  Power	
  Spectrum:	
  

Cosmology	
  dependence	
  through:	
  
• 	
  MaMer	
  overdensity	
  
• 	
  Distance	
  rela;ons	
  
• 	
  	
  Explicit dependence on Hubble, ΩM

P ij
δn = P ij

mm + P ij
gm + P ij

mg + P ij
gg

n = n̄(1 + δg) + δnm

∝ κ(ΩM , H0, r, δm)∝ b(r, k)δm



Number Density PS 
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Measuring Magnification 

• Cosmic	
  shear	
  requires	
  accurate	
  shape	
  measurement,	
  
therefore	
  is	
  affected	
  by	
  	
  measurement	
  systema;cs	
  
including	
  the	
  Point	
  Spread	
  Func;on,	
  and	
  intrinsic	
  
alignments.	
  

• Magnifica;on	
  may	
  be	
  affected	
  by:	
  

• 	
  Intrinsic	
  clustering	
  contamina;on	
  

• 	
  Photometric	
  redshiU	
  errors	
  

• 	
  Errors	
  in	
  magnitude	
  determina;on	
  



Parameter Constraints 

Define	
  data	
  vector:	
  	
  

then	
  covariance	
  becomes:	
  

With	
  Fisher	
  Matrix	
  given	
  by:	
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Gains in Parameter Estimation 
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Gains in Parameter Estimation 
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Points	
  to	
  note:	
  
• 	
  Full	
  knowledge	
  of	
  bias	
  
assumed	
  (b=1)	
  	
  
• Non-­‐redshiU	
  dependant	
  l-­‐
cuts.	
  
• 	
  Alpha	
  constant.	
  

VERY	
  PRELIMINARY	
  



NEXT STEPS 

• 	
  Implement	
  more	
  stringent,	
  redshiU	
  dependant	
  l-­‐cuts	
  to	
  
minimise	
  effect	
  of	
  non-­‐linear	
  bias	
  for	
  all	
  redshiUs.	
  

• 	
  More	
  realis;c	
  treatment	
  of	
  galaxy	
  bias.	
  

• 	
  Implement	
  redshiU	
  dependent	
  alpha	
  from	
  CFHT-­‐LS	
  data.	
  

• 	
  Model	
  catastrophic	
  redshiUs,	
  and	
  other	
  systema;cs	
  
described	
  earlier.	
  

• 	
  	
  Inves;gate	
  op;mal	
  ways	
  of	
  measuring	
  magnifica;on	
  
(magnitude	
  cuts,	
  galaxy	
  popula;on..)	
  



Summary 

• 	
  Adding	
  magnifica;on	
  sta;s;cs	
  to	
  cosmic	
  shear	
  may	
  
significantly	
  improve	
  constraints.	
  

• Care	
  must	
  be	
  taken	
  with	
  Intrinsic	
  CLustering	
  

• Work	
  needs	
  to	
  be	
  done	
  to	
  inves;gate	
  the	
  effects	
  of	
  
systema;cs	
  on	
  magnifica;on.	
  

• 	
  Magnifica;on	
  is	
  obtained	
  for	
  free.	
  


