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Dark Matter Evidence

Perseus Cluster

X-Ray Telescope (ex. Chandra) '



Back in 2014...
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 Excess discovered near the energy of 3.5 keV
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However...

 Dark matter mterpretatlon ruled out by Dessert et al. arXiv:1812.06976
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However...

« Also ruled out by Foster et al. 2102.02207
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What is the 3.5 keV Excess?

 \Where Is this excess from?

XMM - MOS

Full Sample 1
6 Ms

* Possible explanations
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« Unresolved astrophysical lines

o« K XVIIIlines at 3.48 and 3.52 keV

Flux (cnts s~ keV")

« S XVI charge exchange at 3.5 keV

* Mismodeling

Residuals
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What is the 3.5 keV Excess?

 \Where Is this excess from?

* Possible explanations
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« Unresolved astrophysical lines

o« K XVIIIlines at 3.48 and 3.52 keV

XMM - MOS
Full Sample 1

« S XVI charge exchange at 3.5 keV

[- Mismodeling]
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Effects of mismodeling — Toy model
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Results from the toy model
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On physical observatlons — Perseus MQOS

Flux [Counts/s/keV|
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Null p-value: 0.492
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Null p-value: 0.519
Detection TSS: 0.78

3.0 keV Window
Null p-value: 0.307
Detection TS: 6.42
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 Did not recover the same signal

* Found better minimum than presented

oy Bulbul et al.
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\

On physical observations — Perseus, Chandra

3keV range — 1keV range — (.5keV range
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« Signal recovered in the range presented in [1402.2301]

 But Inconsistent in different ranges of analysis



Additional analysis — “Spurious” signal test
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Additional analysis — “Spurious” signal test
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Spurious sign
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Revisiting 3.5 keV Result

 Observe evidence suggesting mismodeling

effects of the data

e Better minima found with use of more
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Thank you!




