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Tensions between data in LCDM
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Riess et al, (2016):
Hy = 7324+ 1.74 (km s Mpc™)

Planck (2015):
Hy = 6693 + 0.62 (km s Mpc)
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The information gain

The Kullback-Leibler (KL) divergence
(Kullback & Leibler, 1951)

D (P||Py) z/pz(e) log, (%) d = 1n}2) /P2(9) In (%g;) 4 |[bits]

B

o Positive definite: D (Py||Py) > 0 and D (Py||P,) = 0iff P, = Py;
o Not symmetric: D (Py||P,) # D (Py|| Py);

o Invariant under re-parametrizations: given Y(X), a non-singular re-parametrization, D (Py(Y)||P,(Y)) =
D(P(X)|A(X)).
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The information gain

The Kullback-Leibler (KL) divergence
(Kullback & Leibler, 1951)

(D (Pa|PL)) b, = / D (By|Py) £(Dy) dD;

o?(D) = / D (Py||Py) — (D (P2||P1))]* £(D2) dD;

YITP, Kyoto 07/09/2017




To quantify the tension
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Solving the tension using dynamics of dark energy

Crittenden, Pogosian, GBZ (JCAP 2009)
Crittenden, GBZ, Pogosian, Samushia, Zhang (JCAP 2012)
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Hide w(z) teatures in the mock data

w(a) = -1-2lna exp[—lnza/0.42]

w(a) =-1.2+0.8 (1-a)

w(a) = —1+0.2tanh[In(a/0.75)/0.1]
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w reconstructed successfully

Crittenden, GBZ, Pogosian, Samushia, Zhang (JCAP 2012)
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Reconstruct w(a) non-parametrically

Real data circa 2012

w> -1

68% CL. 95% CL.
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Reconstruct w(a) non-parametrically
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Principal Component Analysis (PCA)

Hamilton & Tegmark 1999, Huterer & Starkman 2002
Diagonalise the w block of the Fisher matrix
to find the orthonormal basis, on which we can
expand w(z)+1,

F=W"[A

|:> Where are the ‘sweet spots’ ?

w(z)+1=Y \a,

{

How ‘sweet’ they are?
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Summary

» There is a high level of tension among datasets in LCDM;

» BOSS DR12 data (combined with others) show a hint of DE

dynamics at 3.5 sigma level, which releases the tension;

» Given the best-fit model from current data, DESI will be able to

discover it decisively.
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