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Is it “just a small shift”?



CMB-S4 and LiteBIRD figures do 
not show any targets with ns > 0.965

P-ACT-LB   ns=0.9743 ± 0.0034 

Before discussing r we have to understand that ACT shift of ns to the right, 
if correct, is highly significant. As we will see, it disfavors inflationary 
models with an exponential approach to plateau with ns ~ 0.965 and favors 
models with a power-law approach to plateau and ns > 0.965 



CMB-S4 and LiteBIRD figures do 
not show any targets with ns > 0.965

P-ACT-LB   ns=0.9743 ± 0.0034 

Before discussing r we have to understand that ACT shift of ns to the right, 
if correct, is highly significant. As we will see, it disfavors inflationary 
models with an exponential approach to plateau with ns ~ 0.965 and favors 
models with a power-law approach to plateau and ns > 0.965 

But first – a general question: Do we have any simple, 
comprehensive inflationary models that work no 

matter what?



A simple polynomial potential with 3 parameters can 
describe the full range of all possible values of As, ns and r, 

all the way to r = 0 and ns = 1
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V =
m2ω2

2
(1→ aω+ b(aω)2)2

Destri, de Vega, Sanchez, 2007
Nakayama, Takahashi and Yanagida, 2013
Kallosh, AL, Westphal  2014

Example:   For b = 0.34, we have r = 0.01. By increasing a from 0.13 to 0.17, 
we move from ns = 0.967 (Planck) to 0.974 (ACT), and all the way to ns = 1.



A simple polynomial potential with 3 parameters can 
describe the full range of all possible values of As, ns and r, 

all the way to r = 0 and ns = 1

But it is better to have models with 
no more than 1 or 2 parameters
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a-attractors saving 
monomial potentials

Starobinsky model and Higgs inflation
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Benchmarks for T-models and E-models

ns
<latexit sha1_base64="fhU2agvCoNeyHG1PPJREc4f0e+4=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4CkkabHsrePFY0X5AG8pmu2mXbjZhdyOU0p/gxYMiXv1F3vw3btoKKvpg4PHeDDPzwpQzpR3nw1pb39jc2i7sFHf39g8OS0fHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek6vc79xTqVgi7vQ0pUGMR4JFjGBtpFsxUINS2bF91/PrVZSTWrXu56RyWfM85NrOAmVYoTkovfeHCcliKjThWKme66Q6mGGpGeF0XuxniqaYTPCI9gwVOKYqmC1OnaNzowxRlEhTQqOF+n1ihmOlpnFoOmOsx+q3l4t/eb1MR7VgxkSaaSrIclGUcaQTlP+NhkxSovnUEEwkM7ciMsYSE23SKZoQvj5F/5O2Z7sV27vxy43OKo4CnMIZXIALVWjANTShBQRG8ABP8Gxx69F6sV6XrWvWauYEfsB6+wTjF45G</latexit>

ns
<latexit sha1_base64="fhU2agvCoNeyHG1PPJREc4f0e+4=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4CkkabHsrePFY0X5AG8pmu2mXbjZhdyOU0p/gxYMiXv1F3vw3btoKKvpg4PHeDDPzwpQzpR3nw1pb39jc2i7sFHf39g8OS0fHbZVkktAWSXgiuyFWlDNBW5ppTruppDgOOe2Ek6vc79xTqVgi7vQ0pUGMR4JFjGBtpFsxUINS2bF91/PrVZSTWrXu56RyWfM85NrOAmVYoTkovfeHCcliKjThWKme66Q6mGGpGeF0XuxniqaYTPCI9gwVOKYqmC1OnaNzowxRlEhTQqOF+n1ihmOlpnFoOmOsx+q3l4t/eb1MR7VgxkSaaSrIclGUcaQTlP+NhkxSovnUEEwkM7ciMsYSE23SKZoQvj5F/5O2Z7sV27vxy43OKo4CnMIZXIALVWjANTShBQRG8ABP8Gxx69F6sV6XrWvWauYEfsB6+wTjF45G</latexit>

T-models E-modelsVT = V0 tanh
2 'p

6↵
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String theory interpretation of 7 discrete targets for a-attractors

Ferrara, Kallosh 1610.04163              Kallosh, A.L., Wrase, Yamada 1704.04829 
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3↵ = 1, 2, 3, 4, 5, 6, 7

Interesting range:   r = 10-2 – 10-3



T-models for different a, 
or Higgs inflation for a=1

E-models for different a, or 
Starobinsky model for a=1
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ns = 1→ 2

Ne
, r =

12ω

N2
e
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V = V0

(
1→ e→

↑
2
3ωω + . . .

)
Exponential approach to the plateau



CMB-S4 and LiteBIRD targets 
and P-ACT-LB

P-ACT-LB:   
ns=0.9743 ± 0.0034 

E-models of a-attractors (red lines) are compatible with P-ACT, but only 
marginally compatible with P-ACT-LB, depending on details of reheating.



Increasing Ne and ns in quintessential a-attractors
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In models of quintessential a-attractors, 
the transition from inflation to dark energy 
domination goes through a long stage of 
reheating with domination of kinetic energy 
(kination) with equation of state w ~ 1 

This may lead to an increase of Ne by about 10, as compared with the 
standard reheating during oscillations with w = 0. As a result, ns may increase 
by about 0.006. 

Depending on the model, one can end up in a state dominated by a small 
cosmological constant or by a dynamical dark energy.

1703.00305, 1712.09693



Pole inflation, polynomial a-attractors, 
KKLTI  models, BI models

Power-law approach to the plateau
<latexit sha1_base64="oXGi6qrZlLXI60RVGEJV6wjjOAM="></latexit>

V = V0

(
1→ mk

ωk
+ . . .

)

Example:
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V = V0
ωk

ωk +mk
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ns = 1→ 2

Ne

k + 1

k + 2

These models can cover a wide range of ns
<latexit sha1_base64="rt+q0Btm2fJNsLAsSySpiJgGQpE="></latexit>

1→ 2

Ne
< ns < 1→ 1

Ne

For Ne = 60, this range is  0.967 < ns < 0.983

Fully compatible with ACT



Snowmass2021 Cosmic Frontier + power law attractors



A non-minimal version of chaotic inflation
<latexit sha1_base64="vtZ1ZxhqmFT6scdBDHVzKwe1Nks="></latexit>

1

2
(1 + ω)R→ 1

2
(εω)2 → 1

2
m2ω2

In the Einstein frame, this theory has a potential with a power-law approach to the 
plateau

<latexit sha1_base64="LlIa6cH1nw4paJf7BGC7JCIU/Jg="></latexit>

V =
m2

2

(
1→ 8ω→2 + ...

)

Kallosh, AL, Roest
2503.21030  

https://arxiv.org/abs/2503.21030




0.044

0.965 2 x 10-5

0.978

0.963
UPDATED



1) If tensor modes are found with ns = 0.963 and r = 0.007, it will be a 
triumph of Fibre Inflation, and a-attractors with a = 2, which make the 
same prediction. (This option matches Planck, but is in tension with ACT.)

2) If tensor modes are found with ANY r smaller than the ACT 
bound 0.038 but different from 0.007, it will be a triumph of 
inflationary cosmology, but it will rule out ALL string inflation models 
mentioned above and discussed at the conference Strings 2025. 

This is yet another argument for the search for 
inflationary tensor modes.



1) Precise measurement of ns can distinguish between the models with 
exponential or power-law approach to a plateau.  

3) If tensor modes are found with any r below the ACT bound 0.038, but 
different from ~0.007, it will rule out ALL available string inflation models.

2) Tensor to scalar ratio r can take any value, all the way down to zero, but 
there is a series of interesting discrete values of r in the range 10-2 – 10-3. 

For a more detailed discussion, see 
Kallosh, AL, 2505.13646


