Dark matter search in the
decomposed Fermi gamma-ray sky
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log-data ... denoised



log-data ... denoised ... deconvolved



log-data ... denoised ... deconvolved ... decomposed






Denoising, Deconvolving, and Decomposing

Photon Observations Selig et al. (2014)
wwwmpa-garchingmopg.de/ift/d3po
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Selig & Enflin (2014)
D3PO - challenges v 13111888
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Selig, Vacca, Oppermann, Enflin (2015)

log-data ... denoised ... deconvolved ... decomposed



Selig, Vacca, Oppermann, Enflin (2015)




Diffuse gamma-ray sky




Diffuse gamma-ray sky

cloud™like
o

U‘bubbe"—ike




Spectra of diffuse components
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diffuse flux superposition
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“cloud-like
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Planck dust map
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0 <107 [GeV em Zsr ! 10
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‘cloud’-like = cold/dense IoM
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bubble-like

Photon spectral index: 2.4 - Inverse Compton?



Panck-haze @ 30CHz (Planck 2013)

Photon spectral index: 2.96 - Synchrotron?



bubble-like




Planck 2013 low frequency component
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Free-free and synchrotron emission tracing hot [SM



‘buble’-like = hot/dilute [ISM




diffuse flux superposition

Calactic diffuse Mission mode
NV @strophysics,
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“cloud-like = cold ISM ‘bubble’-like = hot [ISM
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Primary region of interest




lest region of interest




Photon counts
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DM annihilation likelihood
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DM annihilation likelihood
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Modified astrophysics maps

Cloud-like (cold ISM) Bubble-like (hot ISM)
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DM template modification
as wanted by the dato
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Conclusions

D3PO decomposed Fermi data (Selig et al. 2014, 2015) shows
e cold ISM gamma component (hadronic emssion)

e hot I1SM gamma component (IC emission)

® DOINT SOUrCES

Assuming this to be the non-DM Calactic model we

e confirm presence of DM-like central Galactic gamma excess

e find also preference of data for such DM-like component in
astrophysical emission regions

— additional astrophysical component mimicking DM
annihilation is a plausible scenario

Morphological information matters |






Denoising, Deconvolving, and Decomposing

PhOTOﬂ ObS@I’VOﬂOﬂS wwwmpa-garchingmog.de/ift/d3po
/ =\
3
\=/
/ \

// 1 /oN|\\

/)N /|

| | N /1 1

(" \_ _/ ")
[
I
(1] []
I



photon data [counts]

integrated flux [counts]

210

%]
[:]

[a¥]
o

%]
=

MJ
[¥]

MJ
=}

D°PO - 1D scenario

= s * s data points (zeros excluded)
i signal response (noiseless data) i
?
L ]
i s il
! n
5 L ]
- 3 s ., : 7
L :. . s ® o®
L ] g [ ] L ] .. ..: .. .. [ ] L 1] :g L
i [ ] (1] L ] - *e & 8 W [ ] -ee & e [ ] L 1] L 1] e ® -
-ae >80 @ 2 B L .0 & 08 o e * 9 o8 * & @9 SESS SONDE W ¢ @ e @ o e L N ] *e - o8 W 29 q
- - e - 05N . Nl (1 1] L ] o8 & o 0NN (L X1 1 I ] - e e 9 o0 & SOEN BrrEBNEN § VEMND BN BN MNICN S ¢ BAERNGS VNS NS § D N B -y
. ‘X 1 1 _ . I ___ . ;Wi % I I __§N T1 ¥ __1J%X_ ] L . 31 ! _ 1 ] (. X Iyl x N ___ _ ;@I 1 _JF ¥ 1@ _____§NI1:1 1171 _11/] LD

coordinate [arbitrary]

— reconstructed point-like signal
reconstructed diffuse signal
26 uncertainty interval
(original) signal response

coordinate [arbitrary]



D°PO - 2D scenario

noisy log-data diffuse photon flux

0

[counts/pixel] 1000



D°PO - 2D scenario
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ohoton data diffuse flux
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