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•  Quantum stress tensor fully                                
determined from the anomaly 
•  Generally divergent at f=1-H2r2 =0 
•  Finite if  p = 0, q = ± 1  (BD) 
•  q is a kind of  topological charge 
associated with Noether current  
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at  k2 = 0   massless pole 
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Spectral Representation and Finite Sum Rule 

 Im F1(k2 = -s): Non-anomalous,vanishes when m=0 
Numerator & Denominator cancel here 

obeys a finite sum rule independent of  p2, q2, m2 

and as p2, q2 , m2   0+       

 Massless scalar intermediate two-particle state 
  analogous to the pion in chiral limit of  QCD  
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 Lobachewsky (Euclidean AdS) Space  

De Sitter space in static coordinates 

Conformal to ‘optical’ metric 

 AdS/CFT: expect conformal behavior  
  on the horizon boundary S2 at r=rH =1/H 
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     Ta 
b is Stress Tensor of  Anomaly Action 

Two Gauge Invariant Gravitational Potentials: 
in FRW coordinates  

   in static 
 coordinates  

Solns. of  Linearized Einstein eqs. are: 

   Correct log scaling for scale invariant Harrison spectrum 
Fluctuations of  Anomaly Fields can generate CMB w/o inflaton 



G3(n̂1, n̂2, n̂3;w) =
a3(w)

[(1− n̂1 · n̂2)(1− n̂2 · n̂3)(1− n̂1 · n̂3)]
w
2

G3(n̂1, n̂2, n̂3; 0) = C3 [ln(1− n̂1 · n̂2) + ln(1− n̂2 · n̂3) + ln(1− n̂1 · n̂3)] + c

w → 0



       




