
Cosmic	  Ripples

Jeans	  (in)stability
Linearize	  the	  Friedmann	  

Equa=ons	  for	  general	  
perturba=ons





























Follow	  a	  Perturba=on

✦ Before	  decoupling

✦ Traversal	  of	  various	  regimes

✦ Time	  to	  decoupling	  vs.	  oscilla=on	  period

✦ Baryonic	  maFer	  resists	  compression

✦ Dark	  stuff	  does	  not



Follow	  a	  Perturba=on

✦ AKer	  decoupling

✦ Time	  to	  decoupling

✦ Apparent	  angular	  size

✦ Func=on	  of	  Friedmann	  parameters







Correc=ons	  for	  foreground	  emission







Mul=pole	  decomposi=on	  (power	  spectrum)





Systema=c	  differences	  between	  model	  and	  
observa=ons



Influence	  of	  the	  gravita=onal	  lens	  effect



Dark	  Stuff	  distribu=on



Dark	  Stuff	  power	  spectrum



Unexplained	  residuals
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Contribu=ons	  of	  the	  first	  and	  third	  Friedmann	  term


