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Hunting down the right inflation model! |
LiteBird vs. LiteCORE vs. CORE+

i SRR T

Sébastien Clesse

in collab with:
C. Ringeval (UCL, Louvain)
V. Vennin (ICG, Portsmouth)

delensing products provided by:
J. Errard (Inst. Lagrange, Paris)

S. Feeney (Imp. College, London)
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lmf are the witial conditions 075 the LCDM model?
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Wlmf are the witial conditions of the LCDN\ mod-e(?

Shape of primordial power spectrum
Amplitude + scalar spectral index
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What are the tnitial conditions of the LCDN\ mode(?

Shape of primordial power spectrum WM AP
Amplitude + scalar spectral index
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1. Ask the rlght questlon... X
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What are H«e wttial COMO‘l.fl.OMS of the LCDN\ moo(d?

Shape of primordial power spectrum WM AP
Amplitude + scalar spectral index

What are the properties of the inflaton potential?
Which models are ruled out?
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1. Ask the rlght questlon... o
A R B S R SR S T R
What are H«e mn‘la{ com@(lz‘cows of the LCDM moo(e{?
Shape of primordial power spectrum WM np

Amplitude + scalar spectral index

What are the properties of the inflaton potential?
Which models are ruled out?

Shape of the potential: concave, convex, slope, multi-field
Slow-roll (Hubble-flow) parameters: ¢1,¢9, €3

Models confronted to data: Bayes factor + ASPIC Library
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What are H«e mn‘la{ como(lfcows of the LCDM mode(?

Shape of primordial power spectrum WM AP
Amplitude + scalar spectral index

What are the properties of the inflaton potential?
Which models are ruled out?

Shape of the potential: concave, convex, slope, multi-field Plallﬂk
Slow-roll (Hubble-flow) parameters: ¢1,¢9, €3
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Martin, Ringeval,

Models confronted to data: Bayes factor + ASPIC Library Vennin. 1312.3529
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le\af are H«e mn‘la{ como(lfcows of Hme LCDM mode(?

Shape of primordial power spectrum WM AP
Amplitude + scalar spectral index

What are the properties of the inflaton potential?
Which models are ruled out?

Shape of the potential: concave, convex, slope, multi-field Plallﬂk
Slow-roll (Hubble-flow) parameters: ¢1,¢9, €3

Martin, Ringeval,

Models confronted to data: Bayes factor + ASPIC Library Vennin. 1312.3529

What's next?

Institut fir

Teilchenphysik und
Kosmologie




) b Wiy LB T HA T ) N AT TR T SRR TRV ST S R L it et B IR VI N e
?)ﬂl "—"-u-""-i' z/‘ g’Q '- b4 ’,’f .9“4‘)/‘ t L :.' o ‘q o L ‘\r o ~"*. }"\-»‘-""-\ct;n.‘_f.\‘-,:*'.)’:i'* #: AR . "il-’..f‘

o
"’

3“ 1. Ask the rlght questlon... o

v:ﬂ“'\/ﬁp k»"»' \»1” :1"’2{ r*’ w’ﬁ& Wy ({5 B A% ?* w*&‘:}jﬂ%’t&ﬁ’ "’; AT K";:’f*b\’fﬁ

What are the mn‘la{ como(lfcows of the LCDN\ mod-e(?
Shape of primordial power spectrum WM AP

Amplitude + scalar spectral index

What are the properties of the inflaton potential?
Which models are ruled out?

Shape of the potential: concave, convex, slope, multi-field Plallﬂl(
Slow-roll (Hubble-flow) parameters: ¢1,¢9, €3

Martin, Ringeval,
Vennin, 1312.3529

What's next? LiteBird, LiteCORE, CORE
RWTH

Models confronted to data: Bayes factor + ASPIC Library
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le\af are H«e wttial como(lfcom of the LCDN\ mod-e(?
Shape of primordial power spectrum WM AP

Amplitude + scalar spectral index

What are the properties of the inflaton potential?
Which models are ruled out?

Shape of the potential: concave, convex, slope, multi-field Plallﬂl(
Slow-roll (Hubble-flow) parameters:

Martin, Ringeval,
Vennin, 1312.3529

What 15 the right mode(?  LiteBird, LiteCORE, CORE
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Models confronted to data: Bayes factor + ASPIC Library
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1. MCMC Bayesian analysis: MontePython & COSMOMC
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1. MCMC Bayesian analysis: MontePython & COSMOMC
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2 and use the rlght methodology...

P R M N

2. Experimental specifications: LiteBird, LiteCORE120, LiteCORE150,
CORE, optimal-CORE

LiteCORE-150, lmax = 3000, fsky = 0.7

Channel [GHz] | FWMH [arcmin] | AT [pK arcmin]|AP [uK arcmin]
LiteBird, lmax = 1350, foxy = 0.7
30 55 12.5 17.7
90 49 10.0 14.1
100 43 12.0 17.0
120 36 9.5 13.4
140 31 7.5 10.6
166 26 7.0 9.9
195 22 5.0 7.1
LiteCORE-120, lmax = 3000, foxy = 0.7
30 13.5 8.8 12.5
90 11.9 7.1 10.0
100 10.5 8.5 12.0
120 8.8 6.7 9.5
140 7.4 5.3 7.5
166 6.3 5.0 7.0
195 5.4 3.6 5.0

80 10.8 8.8 12.5
90 9.5 7.1 10.0
100 8.4 8.5 12.0
120 7.0 6.7 9.5
140 5.9 5.3 7.5
166 5.0 5.0 7.0
195 4.3 3.6 5.0
(opt-)CORE, lmax = 3000, fsy = 0.
100 8.4 6.0 (4.2) 8.5 (6.0)
115 7.3 5.0 (3.5) 7.0 (5.0)
130 6.5 4.2 (3.0) 5.9 (4.2)
145 5.8 3.6 (2.5) 5.0 (3.6)
160 5.3 3.8 (2.7) 5.4 (3.8)
175 4.8 3.8 (2.7) 5.3 (3.8)
195 4.3 3.8 (2.7) 5.3 (3.8)
220 3.8 5.8 (4.1) 8.1 (5.8)
Institut fir
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1. MCMC Bayesian analysis: MontePython & COSMOMC
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2. and use the rlght methodology...

2. Experimental specifications: LiteBird, LiteCORE120, LiteCORE150,
CORE, optimal-CORE

Channel [GHz]

FWMH [arcmin]

AT [pK arcmin]

AP [pK arcmin]

LiteBird, lmax = 1350, faxy = 0.7

80 55 12.5 17.7
90 49 10.0 14.1
100 43 12.0 17.0
120 36 9.5 13.4
140 31 7.5 10.6
166 26 7.0 9.9
195 22 5.0 7.1
LiteCORE-120, Imax = 3000
80 13.5
90 11.9
100 10.5
120 8.8
140 7.4
166 6.3
195 5.4

Theoretische
Teillchenphysik und
Kosmologie

LiteCORE-150, lmax
80 10.8
90 9.5
100 8.4
120 7.0
140 5.9
166 5.0
195 4.3
(opt-)CORE, Liax = 3000, fexy = O.
100 8.4 6.0 (4.2) 8.5 (6.0)
115 7.3 5.0 (3.5) 7.0 (5.0)
130 6.5 4.2 (3.0) 5.9 (4.2)
145 5.8 3.6 (2.5) 5.0 (3.6)
160 5.3 3.8 (2.7) 5.4 (3.8)
175 4.8 3.8 (2.7) 5.3 (3.8)
195 4.3 3.8 (2.7) 5.3 (3.8)
220 3.8 5.8 (4.1) 8.1 (5.8)
Institut fir
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1. MCMC Bayesian analysis: MontePython & COSMOMC

2. Experimental specifications: LiteBird, LiteCORE120, LiteCORE150,

CORE, optimal-CORE

Channel [GHz]

FWMH [arcmin]

AT [pK arcmin]

AP [pK arcmin]

LiteBird, lmax = 1350, faxy = 0.7

80 55 12.5 17.7
90 49 10.0 14.1
100 43 12.0 17.0
120 36 9.5 13.4
140 31 7.5 10.6
166 26 7.0 9.9
195 22 5.0 7.1
LiteCORE-120, Imax = 3000
80 13.5
90 11.9
100 10.5
120 8.8
140 7.4
166 6.3
195 5.4

LiteCORE-150, Imax

10.8
9.5
8.4

7.0
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1. MCMC Bayesian analysis: MontePython & COSMOMC

2. Experimental specifications: LiteBird, LiteCORE120, LiteCORE150,
CORE, optimal-CORE

3. Fiducial models: Higgs inflation (HI) & Mutated Hybrid Inflation (MHI)

~ Nno tensors,
Most favored after Planck o Fr R e T T T

zero-parameter model

confidence region for ns
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1. MCMC Bayesian analysis: MontePython & COSMOMC

2. Experimental specifications: LiteBird, LiteCORE120, LiteCORE150,
CORE, optimal-CORE

3. Fiducial models: Higgs inflation (HI) & Mutated Hybrid Inflation (MHI)

4. Lensing extraction: CMBxCMB, provided by J. Errard et al., 1509.0670
Delensed spectrum used as a noise for (>

5. Model comparison: Bayes factor for ~200 models in ASPIC library
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1. MCMC Bayesian analysis: MontePython & COSMOMC

2. Experimental specifications: LiteBird, LiteCORE120, LiteCORE150,
CORE, optimal-CORE

3. Fiducial models: Higgs inflation (HI) & Mutated Hybrid Inflation (MHI)

4. Lensing extraction: CMBxCMB, provided by J. Errard et al., 1509.0670
Delensed spectrum used as a noise for (>

5. Model comparison: Bayes factor for ~200 models in ASPIC library
& (AMret|D)  p(Ai|D)

E(MD)  p(Mrei|D)

()& (D|.A)

Bayes Factor: BL.; =

iD i) — ij ij ij i
PAAND) = s e O = [ 46,2(6)x(0;.4)
Jeffrey’s scale: InB < -5 < 2.5 < -1 0
Strong Moderate Inconclusive
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1. MCMC Bayesian analysis: MontePython & COSMOMC

2. Experimental specifications: LiteBird, LiteCORE120, LiteCORE150,
CORE, optimal-CORE

3. Fiducial models: Higgs inflation (HI) & Mutated Hybrid Inflation (MHI)

4. Lensing extraction: CMBxCMB, provided by J. Errard et al., 1509.0670
Delensed spectrum used as a noise for CZB B

5. Model comparison: Bayes factor for ~200 models in ASPIC library

6. Information gain on the reheating (see V. Vennin’s talk)
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1. MCMC Bayesian analysis: MontePython & COSMOMC

2. Experimental specifications: LiteBird, LiteCORE120, LiteCORE150,
CORE, optimal-CORE

3. Fiducial models: Higgs inflation (HI) & Mutated Hybrid Inflation (MHI)

4. Lensing extraction: CMBxCMB, provided by J. Errard et al., 1509.0670
Delensed spectrum used as a noise for CZB B

5. Model comparison: Bayes factor for ~200 models in ASPIC library

6. Information gain on the reheating (see V. Vennin’s talk)

~ between 10° and 10° CPU hours
> 2000 model comparisons
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1. Size does not matter, sensitivity does!

2. |f teusors, tsolating a few models ts possible...

3. ...and reheating femperature can be measured

&. £ vo teusors: ~25-30 viable models
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1. Size does not matter, sensitivity does!

2. |f teusors, tsolating a few models ts possible...

3. ...and reheating femperature can be measured

&. £ vo teusors: ~25-30 viable models

My preferred experiment:
LiteCORET20, 2x longer mission
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