
emergence
of ns from semi-blind reconstruction of Scalar / 

Tensor power spectra
early Universe acceleration histories     

of w(a) from  informed reconstruction
late Universe acceleration histories

we know more about early-inflaton dynamics than late-
inflaton dynamics

of the differentially accelerating 
“vacuum”, then & now

uniform acceleration ε(t) ≣3KE /(KE+PE) =constant over observable e-folds is strongly 
ruled out => early-U acceleration must change over observable scales (as well as to end inflation)
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Inflation Histories
(CMBall+LSS+SN+WL)

 lnPs(lnk)

ns=0.962 Planck+WP+hiL

scan lnPs(lnk)/As, lnAs=lnPs(kpivot,s), r(kpivot,t); consistency => reconstruct  ε(lnHa), V(ψ)

8.4 e-folds
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Bond, Huang 2012

early-U, NOW

ACT11 data

Planck1.3 inflation paper
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early-U, NOW

ACT11 dataACT11 datapre-ACT11 data

Hlozek et al. 2011 

B+Huang 20xx

semi-blind & 
informed 

reconstruction 
of Scalar / Tensor 
power spectra,  

acceleration 
histories      

 δPs/Psbf
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early-U, NOW

ACT11 data
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m2φ2 model PT

semi-blind & 
informed 

reconstruction 
of acceleration 

histories  &        
S/T power 

spectra 

early-U, NOW

ACT11 dataACT11 datapre-ACT11 data

 lnPs(lnk)
 δPs/Psbf

Hlozek et al. 2011 

B+Huang 20xx

Planck1.3 inflation paper

B+Huang same method 
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acceleration trajectories then    
aka 

(1+wde)3/2 
then

(hydro)

ε = - dlnH / dlna ; V(ψ)≈3MP2H2(1-ε/3) ; dψ/ dlna = ±√ε

resolution
lnk ~ lnHa
dynamics

8.4 e-folds

ε≈r /16

ε  ≈  V
---------------  -------------
0.0005 (1016Gev)4

ε(t) = (1+q(t))

Ha

late-inflaton DE
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forecast

early-U

Spider24days+Planck2.5yr: 
r-nt matrix-forecast  

for r=0.12 input for m2φ2  

(2σr ~0.02 including fgnds)
similar r-forecasts for ABS+/VIP, Quiet

7 knots, cubic spline

forecast

Bond, Huang, Vaudrevange, Kofman, Contaldi

inflation consistency
-nt ≈r/8 ≈2ε(k)

1-ns ≈2ε+dlnε/dlnHa

WMAP9+ACT+SPT+LSS 
 WMAP9+ACT+SPT 

Farhang, Bond, Dore, Netterfield 11/13

CORE
Pixie

can get B-mode 
shapes but 
without the 

precision needed  
to check 

-nt ≈r/8 
consistency
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1+wt= -dlnρt / dlna3 =2/3 ε(t)
=2/3 (1+q(t))

ε (t,X)

SN: Physics Nobel Prize  2011 informed

informed

deceleration
acceleration

a(t,X)
z
=
1

n
o
w

1 e-fold

deceleration

acceleration

late-inflaton DE trajectories

informed = 

1+3-parameter wde(a|V(ψ),IC)

              = w(a|εsεde∞ςs)

Vde, εs= (dlnV / dψ)2/4 , ..

paves even wild late-inflaton trajectories
cf. semi-blind eigen-analysis 

is there late time 
“vacuum kinetic energy” 
as well as late time
“vacuum potential energy” 
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(1+wde) = - dlnρde / dlna3
late-inflaton DE trajectories

z
=
1

n
o
w

(1+wde) now

z
=
1

n
o
w

forecast
Planck2.5, 

CHIME, 
Euclid|+

εs= (dlnV/dψ)2/4 @pivot aeq 

     = -0.25 + .20 -.26 
      = 0.00 + .21 P1.3+SNLS3      
 to =.005 + .031 -.025 future
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thawing models
εs

εde∞
forecast

current

forecast

current

εs=(dlnVde/dψde)2/4 

lnV(ψde,now)

introduce a late-U DE plot littered with 
theory models similar to the early-U r-ns 
plot. with HBK10/BH11  parameterization 
of the DE trajectories this can be done. 

SUGRA-
inspired

!-ppNGB

Bond, Huang 2013

early-U

uniform ε
acceleration

r<0.12 => ε.002 < 0.008 P1.3+WP

uniform acceleration line 
ε ≣3KE /(KE+PE) = constant over 

observable e-folds is strongly ruled out
=> early universe acceleration must change over 

observable scales (as well as to end inflation)

late-U

inflation consistency
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