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o Current situation of inflation

Currently inflation mechanism has achieved great success, but...
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Currently inflation mechanism has achieved great success, but...
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2i¢ String landscape...
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Current situation of inflation

2 How to multiplex?

1

L = —§guy5’u¢3u¢ — V(ﬁb)

2¢ Geometrical destabilization
Renaux-Petel & Turzynski 2015 (Sébastien’s talk 17:20-)
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Current situation of inflation

2 How to multiplex?

1

L = _§guya,u¢au¢ — V(¢)

2¢ Geometrical destabilization
Renaux-Petel & Turzynski 2015 (Sébastien’s talk 17:20-)
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G 7y : non-flat field space metric » Hyperinflation: hyperbolic space (const. negative R)

Brown 2017, Mizuno & Mukohyama 2017
(Shuntaro’s talk 17:40-)

After destabilization, there might be another slow-roll phase!
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The perturbative approach is broken
around the critical point
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The perturbative approach is broken
around the critical point
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::0 Stochastic formalism starobinsky 1986

* How will be the Langevin EoM in the non-flat field space case?

« Can we derive them more rigorously?

2% rough expectation EoM for IR modes
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o0 Langevin EOM by in-in formalism

Effective action I' for {in| Or|in) is given by path integral on closed time path

Z[J] :N/ @¢ei5—|—ifd4a:Jc/ﬁ :N/ @¢—|—@¢—ei5+—i5_—l—ifd4a:(J+cb+—J_cb_)
C t

—— X — 00

Yuichiro Tada



@® |Langevin EoM by in-in formalism

Effective action I' for {in| Or|in) is given by path integral on closed time path

:N/ @¢ei5—|—ifd4qu5 :N/ ¢—|—@¢— zS+—zS_+ifd4a:(J+(b+—J_(b_)
C

I—— 00— 00

Yuichiro Tada




Langevin EOM by in-in formalism

[y
Effective action I' for {in| Or|in) is given by path integral on closed time path
_ N/ Do eiS+ifd4a:Jc/5 _ N/ @¢—|—@¢—ei5+—is_—l—ifd4a:(J+q5+—J_q5_)
C t=—00—00

« UV modes: quantum but perturbative (quadratic)

Yuichiro Tada




a% Langevin EOM by in-in formalism

70
Effective action I' for {in| Or|in) is given by path integral on closed time path
Z[J] :N/ @¢ei5—|—ifd4a:Jc/ﬁ :N/ @¢—|—@¢—ei5+—i5_—l—ifd4a:(J+cb+—J_cb_)
C t=—00—00

« UV modes: quantum but perturbative (quadratic)

* IR modes: classical (Z is mainly given around {¢ir)) but non-perturbative

Yuichiro Tada




Langevin EOM by In-in formalism

[y
Effective action I' for {in| Or|in) is given by path integral on closed time path
_ N/ D eiS—I—ifd4$J¢ _ N/ g¢+g¢— iST—iS™+i [d*x(JToT—T ¢7)
C t=—00—00

« UV modes: quantum but perturbative (quadratic)

* IR modes: classical (Z is mainly given around {¢ir)) but non-perturbative

* correction terms for IR effective action can be interpreted as noise
Morikawa 1990
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— /d4$\/jg

2% IR-UV coupling
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S = /d4x
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2 IR-UV coupling
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@® |Langevin EoM by in-in formalism
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2% Influence action Sa is pure imaginary
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Friedmann eq.:
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Conclusions

e Stochastic formalism in curved field space by the in-in formalism

* IR-UV coupling should be determined to recover the original
propagator (Tanaka & Tokuda 2017)

* Friedmann constraint still holds for each local patch in the
stochastic formalism

» Future work: analyze the geometrical destabilization w/ this

stochastic formalism
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