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A short author list paper, building upon the white
paper and the Astro2020 papers
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Why look for dark matter in the Galactic Centre?

» Relatively close
» Very massive

» Gamma-ray foreground to
deal with

» Might be less an issue at
higher energy




Right hemisphere!

Why look with "SGSO"? o
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What are the signals we are looking for?

»  Weakly Interacting Massive
Particles

» TeV energy range
» Annihilation & decay
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What are the signals we are looking for?

» Weakly Interacting Massive
Particles

» TeV energy range
» Annihilation or decay

camma-ray flux particle physics astro physics
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Dark matter density profiles

» Normalized to local dark J(AQ) = /A ) /1 dQds p2[r(s, Q)]
matter density 05

» rc = 12.69 kpc D(AQ):/ / dQ2ds ppm|r(s,§2)],
A2 Jl.o.s.

» s =20 kpc / a=0.17
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x2dN/dx
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Binned likelihood test

» Take into account both spatial and energy dependence

» Calculate the likelihood of N events given the background.
» Derive 95% CL on <ov> and decay time
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The other channels: annihilation

» Typically better sensitivity at higher energies

v

Expand the energy range for exclusion of thermal relic cross
in most channels

~10% ~10%¢
% E @ - b
“ - SGSO GC Halo (10 yrs) "’ N
£ l £ - —— SGSO GC Halo (10 yrs)
X -~ CTAGCHalo (300 h) e L CTA GC Halo (500 h)
5 102 —— LAT 15 dSphs (6 yrs) 5 j0% L — LAT 15 dSphs (6 yrs)
E e LAT 60 dSph (15 yrs) SEECTIPRRE LAT 60 dSph (15 yrs)
102 102
[thermai relic cross-section/ e TTTmmmmmmEmmmmmmmmmsmecsTTERIERRERTI [Thermalrelic cross-sectionde T N e T
107 10
—27 ""‘: 1 lllllll 1 1 lllllll 1 | lllllll | L 11111 —27""”1 | | | lllllll 1 1 lllllll 1 |
10 1072 10°° 1 10 10 10 1072 10 1 10 10°
Mass (TeV) Mass (TeV)

10



The other channels: decay

» Most constraining limits at high energy
» Improvement over CTA

SGSO GC Halo (Einasto; 10 yrs)
SGSO GC Halo (Burkert; 10 yrs)
CTA GC Halo (Einasto; 500 h)

—— LAT IGRB

"
-
-
‘O
*

— 1030 — 1030 -
) . Q -
o - ™ 8 - bb
L - SGSO GC Halo (Einasto; 10 yrs) = -
i [ e SGSO GC Halo (Burkert; 10 yrs) i
—— CTA GC Halo (Einasto; 500 h) _—" = _..=*"]
29 ,-" 1029 S
10 —LATIGRB ~ _-~— . =
102 = 102
107 & 107
1 1 | 1 111 I 1 | | | I | I ! ! 1 | 1 111 I

1 10 10°
Mass (TeV)

11

llllllll |

llllllll |

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
P
-

llllllll

1 10

102
Mass (TeV)



Bonus: Electro-weak corrections

» Above a TeV radiation of W/Z bosons from decay or
annihilation product becomes important

» “Line structure” close to DM mass

» Line smeared out, but still visible
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<ov> (cm® s)

Bonus: Electro-weak corrections

» Above a TeV radiation of W/Z bosons from decay or
annihilation product becomes important
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Conclusion

» It will be great

» Synergy between CTA

- Energy ranges complement
each other

- Verify results with different
systematics

» Need for a sufficiently large
array

“Doesn’t Mattey, which appears to have no
effect on the universe whatsoevey,”
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