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Modification to Einstein equations: 𝜇, 𝛾



Boltzmann Equations

• Remain UNCHANGED!



Conservation of comoving curvature



Conservation of comoving curvature
GR:



Initial Conditions

• Correction terms due to 𝜇	
  &	
  𝛾



Numerical Code

• RCAMB: modification to CMAB
• Parameters: 𝑤'(, 𝜇, 𝛾
• Mode 0: GR+LCDM 
• (𝑤'( = −1, 𝜇 = 𝛾 = 1, 𝑐- = 1)

• Mode 1: wCDM
• (𝑤'( ≠ −1, 𝜇 = 𝛾 = 1, 𝑐- = 1)

• Mode 2: Modified Gravity
• (𝜇 ≠ 1 or  𝛾 ≠ 1)

• Mode 3: 𝑐- ≠ 1
• ……



Late time: mu=1.1
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Early time: mu=1.1



Late time: gamma=1.1
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