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Introduction

recent Planck data ns~0.96 favors
ns=1-2/N (for N~50~60)

< quadratic chaotic inflation >

Starobinsky model/Higgs inflation (1 = e—ﬁ¢)
or T-model (alpha -attractor) tanh?(¢/+/6cr)

what else? consider “—”: Given ns(N), reconstruct V(¢)









Reconstructing V(¢) from ns(N)

Program:
Step 1: Reconstruct V(N) via slow-roll parameters
from ns(N)
Vv2 Vn
—1=—6c+2 =
n & T 1] =3 N i I

Step 2: Rewrite N as a function of ¢ via

N = j—dgﬁ or dN——d¢



In terms of N

Vdv VvV V
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assuming V’>o we have V'= JVV
] 1 1 g2 V:N2+VI/,NN
similarly, = v,
e et 4
Therefore, e e [ln’];]
e Lo
Moreover,

' v
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example: ns&-1=-2/N

integrated once Sl Vy Y, {1] a0V, >0)
N2 V2 V i )
|
second integration V(N)= =
T+
5 p

(o>0, B: integration constants)






N(¢)

given V(N), N can be written as a function of ¢ :
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_tanhz( \f(qf- ¢0] [1 jiiae %)J for B>0
p =<——taﬂ( 1’ (¢ %J 4L(¢—¢o)2 Jor (<0
+

H(é—%) Jor =0

Reduces to T-model or quadratic chaotic model



r and running

tensor-scalar ratio:
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running of the spectral index:
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Summary (so far)
Recipe for V(¢) from ns(N)

For ns-1 =(—2/N :

tanhz(l \E ¢J (Starobinsky type/T-model)
V() < - 2 Vo

&

For ns-1=-p/N:
V(¢) : new inflation type (p>2) /
Starobinsky type (2>p>1) /
logarithmic (p=1) / square-root (p<1)/
power law ¢V (p>1)
the running of the spectral index is definitely negative
~ -103 <€ consistency check






reheating temperature and r

given V(N), we can relate reheating temperature Tru
to N assuming V(N) is still valid for small N

for the mode k=aH
k
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a’' for w=—1 (inflation)
1/k=1/aH «<<a'? for w =0 (reheating, matter)
a for w=1/3(radiation)
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N dend dRH d
shorter N — late reheating — lower reheating temperature
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smaller vy —

dRH
lower reheating temperature



—
—
l--.l-;._-_'
——

(ns 0-9688+0. 0067 ———]

=1

k=0.05/Mpc v=\(B/a)
0.1<y<10 10" GeV< Tyy<2x 105 GeV
r >3X 107







e for w=—1 (inflation)

a’  for w=1 (kination)

a for w=1/3(radiation)

La” * for w=0 (matter)

1/k=1/aH o«

I\ dRH a
shorter N — reheating temperature



0.1<Y Try<2x 105 GeV







Summary
Recipe for V(¢) from ns(N)

For ns-1 =(—2/N :

tanhz(l \E ¢J (Starobinsky type/T-model)
V() < - 2 Vo

&

For ns-1=-p/N:
V(¢) : new inflation type (p>2) /
Starobinsky type (2>p>1) /
logarithmic (p=1) / square-root (p<1)/
power law ¢V (p>1)
the running of the spectral index is definitely negative
~ -103 <€ consistency check



Summary(continued)

reheating temperature
assuming w=o0 during reheating

0.1<y<10 10" GeV< Tyy<2x 105 GeV
r >3x 1075 for Sl el S e Bl 2 |

V_ﬁ1+1_ﬁtanh 27/(¢ )
YN

reheating temperature depends strongly on the EOS



