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DISCOVERING TEV DARK MATTER
e X:Wino (3 TeV), Higgsino (1 TeV), SU(2) Quintuplet (10 TeV)

e Simple, compelling DM models - how can we test them?
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DISCOVERING TEYVY DARK MATTER

e X:Wino (3 TeV), Higgsino (1 TeV), SU(2) Quintuplet (10 TeV)
e Annihilation =» TeV photons
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DISCOVERING TEYVY DARK MATTER

e X:Wino (3 TeV), Higgsino (1 TeV), SU(2) Quintuplet (10 TeV)
e Annihilation = TeV photons =» Cherenkov Telescopes
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GAMMA RAY LINES

e What rate and spectrum of photons does the wino predict?

e Line long known prediction, e.g. [Bergstrom, Ullio "97]
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GAMMA RAY LINES

Experimental Limit

Theory Prediction
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e Not looking great for the wino!

 Escape route: cored DM density
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ENDPOINT SPECTRUM
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ENDPOINT SPECTRUM
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ENDPOINT SPECTRUM

e All photons: (1-2) < 1; z=E,/M,
e [1712.07656] we derived the relevant modes for the endpoint spectrum

10—24: . | -
. - Differential Cross Section | |
co{ MX — 3 TeV
>_< ?) 10_25; = LL
2 B NLL
i .
g 10—26
5 =
N
10—27

06 08 10
2= E, /M,

e Analytically calculated LL spectrum w/ modern EFT techniques
e Extended to NLL in [HDMA 18, to appear], theory errors: O(5%)
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ENDPOINT AT H.E.S.S.

e [1808.04388] we performed a realistic H.E.S.S. forecast
including the endpoint

' Forecast H.E.S.S. Limits
1025 | Einasto Profile, 250 h

— line

I + endpoint

H.E.S.S. ROIs

+ continuum

(o) jine [cm? /5]

e Followed strategy published in [H.E.S.S., 1805.05741]

13

Nick Rodd - Precision Dark Matter Spectra for Cherenkov Telescopes



WINO IMPLICATIONS
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WINO IMPLICATIONS
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WINO IMPLICATIONS
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CONCLUSION

e Cherenkov telescopes are probing the TeV DM hypothesis
e Endpoint spectrum important point of theory prediction
e Look out for our NLL paper this week!

¢ Qur EFT formalism can be applied to many other TeV DM
candidates
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THE ELUSIVE WINO

e Wino is hard to probe other than with indirect detection!
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DEFINITION OF (OV); ..

e Instead of the total cross section, usually set limits on

(00)ine = (00 + 5(70)12

e In terms of which we can define an “effective spectrum”

d{owv)
dE
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CONTINUUM EMISSION
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FURTHER FORECAST RESULTS
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THEORY UNCERTAINTY

e Theory uncertainty on line prediction and mock limit at O(5%)
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CUMULATIVE CROSS SECTION
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COMPARISON TO EFFECTIVE BIN SIZE
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LL ANALYTIC EXPRESSION
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e See [1712.07656], NLL expression more complex, still analytic
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ENDPOINT FACTORIZATION FORMULA
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e ProvenatLL in [1712.07656]
e Extended to NLL in [HDMA NLL, to appear]
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