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Sample Selection for dark matter searches
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Sample Selection for dark matter searches
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Sample Selection for DM searches

6

‘Golden’ Sample



Fermi - LAT Data Analysis
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‘Golden’ Sample Spectral analysis technical setup
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LAT Analysis Results: Example of skymaps
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LMS-1 ROI — Data map LMS-1 ROI — Model map LMS-1 ROI — TS map

TS = − 2 log ( ℒ(H1)
ℒ(H0) )

Test statistic!3HD6P!=)(,',;#!7#;,&',)%(!8,':!1#(=#2'!')!':#!$)7#+

Likelihood under the null (no source) 
hypothesis

Likelihood of the alternative (existing 
DM source) hypothesis

TS ∼ σ2

PreliminaryPreliminaryPreliminary



Analysis Results: Flux upper limits
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Example for LMS-1 stream

Flux upper limits 95 % confidence level (C.L.)
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DM  Constraints
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J(ΔΩ, l . o . s) ∝ ∫ ∫ ρ2
DM dl dΩ

Astrophysical J-factor

Particle physics term 
(DM particle mass, annihilation cross-

section , and DM spectrum)⟨σv⟩
DM density profile



DM  Constraints
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Velocity average 
annihilation cross-section

DM particle mass Minimum detection flux, 
i.e., flux upper limits from 

our LAT analysis

J-factor from our DM 
modelling

DM spectrum for a particular 
annihilation channel integrated 

within an energy range (Cirelli+11)
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DM  Modelling
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r ≤ rs

rs

J*

r ≤ rs

r > rs ρNFWt(r) = 0

ρNFWt(r) =
ρ0

( r
rs ) (1 + r

rs )
2

 : characteristic DM densityρ0

 :scale radiusrs
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DM  Modelling
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DM  Modelling

15

! D'&1',%.! *1)$! ':#! A%)8%! ('#++&1!$&((-! 8#! &7)='! ':1##! 7,**#1#%'!$&((G')G+,.:'! 3K^V6! 1&',)(! ')! #(',$&'#! ':#!
_)1,.,%&+S!EK!$&((!)*!#&2:!('1#&$!&'!&221#',)%!',$#-! >M200

V)8P!K^V!`!M!!
3(&$#!EK!$&((!':&%!/&1<)%,2!$&((6!

X#%2:$&1A!^!J%'#1$#7,&'#P!K^V!`!a!

b,.:P!K^V!`!aB

H<=,2&+!K^V!*)1!74(P!@B!c!@BBB!!

3#>!.>!K>!K&'#)!@ZZN-!!
K>!I>!Dd%2:#TG5)%7#!#'!&+>!MB@@-!

e>!40)!#'!&+>!MB@Z6>



DM  Modelling
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Streams’  J-factors and Angular sizes
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Streams’  J-factors and Angular sizes
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DM constraints:  
Golden Sample, Benchmark case
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Combined Likelihood Analysis
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log(ℒj(μ, θj |𝒟j)) = ∑
i

log(ℒi,j(μ, θi,j |𝒟i,j))

Combined likelihood for a 
particular DM annihilation 

channel as a function of the DM 
mass and  for all targets⟨σv⟩

: index of each target in the list 
:  index of each energy bin of the LAT data ( )

i
j 𝒟

Parameters in the background model 
(i.e., the nuisance parameters)

DM parameters 
(  and )⟨σv⟩ mχ



DM constraints:  
Golden Sample, M/L scenarios
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DM constraints:  
Silver Sample, Benchmark case
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DM constraints:  
Comparison with other targets
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General Remarks
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Backup Slides
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Analysis Results:  
Flux upper limits with a Power Law
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Example for LMS-1 stream

Flux upper limits 95 % confidence level (C.L.)
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Sample Selection:  
Distance
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DM constraints: 
Golden Sample, Low and High cases
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DM constraints: 
Golden Sample, Low and High cases
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DM constraints: 
Silver Sample, M/L scenarios
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DM constraints: 
Silver Sample, Low and High cases
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DM constraints: 
Silver Sample, Low and High cases

33

Preliminary Preliminary


