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Earlier constraints on DCDM
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fDCDM < 0.0216 from Planck, BAO, LSS (arXiv:2203.07440)

adapted from (arXiv:2011.01732)
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Profile likelihoods

• Profile likelihood (PL):

PL 𝛼 = −2 ln max
$

𝐿 𝛼, 𝛽
𝐿%&'

≝ min
$
Δ𝜒((𝛼, 𝛽) ~ 𝜒((1 DoF)

• Parabolic PL:
• 68 % CI:    PL 𝛼 < 1
• 95 % CI:    PL 𝛼 < 3.84

(but holds approximately even if not parabolic…)
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Profile likelihoods: Simulated annealing
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Simulated annealing

𝛼

𝛽

initial

final

Iteration 1

8/15



Simulated annealing
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Simulated annealing
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Results
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Results
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Results
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Bestfit decays around recombination
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Still does not solve H0
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H0 tension: 4.1σ to 3.6 σ
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Conclusions

• Bayesian constraints on DCDM are highly prior-dependent 
and strongly driven by volume effects

• Bestfit DCDM is not LCDM, but 1.6σ significant intermediate 
regime with ~3 % of CDM decaying around recombination

• Even without volume effects, DCDM doesn’t solve H0
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Outlook

• Expect volume effects in LCDM extensions with 
abundances or coupling constants 
→ PLs are important!

• Main PL disadvantage (computation) solved in the future:
• emulators
• gradient-based optimization
→ PLs accessible in the future!

• Both MCMC and PL are “correct”
→ Use together!

15/15



arXiv:2211.01935v1

Code available at 
https://github.com/AarhusCosmology/montepython_public/tree/2211.01935


