@ PUCP @ Grupo de Altas Energias

— —

Numerical Reconstruction of Dark-Matter Spikes

around Black Holes and Their Connection to Gamma-Ray

Observables
David Luzquifios Luis Asto
alonso.luzquinos@pucp.edu.pe asto.luis@pucp.edu.pe
Pontificia Universidad Catdlica del Peru Pontificia Universidad Catdlica del Peru
David Choque Johan Casimiro
dchoque@pucp.edu.pe j.casimiro@pucp.edu.pe
Pontificia Universidad Catdlica del Peru Pontificia Universidad Catdlica del Peru

Oct, 20th, UTA, Lima

UNIVERSIDAD DE TARAPACA
Universidad del Estado



mailto:alonso.luzquinos@pucp.edu.pe

@ pucp ;

[Gondolo Density]
General Dark Matter Density
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[Initial Conditions]

Initial Halo and Potential <
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[Initial Conditions]

Adiabatic Invariants
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[Final Density]

Adiabatic Map and Final Distribution<
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[Final Density]
Capture function

© Capture Function

gy(n) = %

© Zeroth order (n=0)
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[Final Density]

Spike Radius <
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[Final Density]

Final DM Density Profile
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[Final Density]

Final DM Density Profile <
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% [Flux]
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Gamma-ray Flux from DM Annihilation<
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[Flux] Dark Matter annihilation
spectrum from PPPC4ADMID X%
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[Flux] Gamma-ray Flux from
DM Annihilation in IMBH Spike
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[Ny] Expected Number of Detected Events
& Instrument Response Function (IRFs) <

Gamma-ray Flux from

Observation DM Annihilation
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R(pa E |ptruea Etrue) = Aeit (ptruea Etrue) x PSF (p‘ptruea Etrue) X Edisp(E ‘ptruea Etrue)

Aeff[mz]
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[IRFs] Point Spread Function
& Energy Dispersion
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[IRFs] Response Function
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[V, ] Flux weighted by the

response function

DM Variables
m, = 10TeV
10‘_4 E — E
E ‘__...—-'
o
I 107°¢ i
>
5
O
T
5]
e —5- L |
e 1077 :
S
B
o "~
10—7 || — SWGO zone O |
e SWGO zone | Mgy =1.48x10° Mg, P
e SWGO zone 2 D=558% 101kpc My
_ rsp:3.67pC , ==_
— b plrep)=1.46x 103 GeV cm ™ A
J— —if i
0T 4=4.16, Ign=123x10'Gyr ~ | o=t
— —
102 104

@ pucp

SWGO - D. Luzquifios, L. Asto, D. Choque, J. Casimiro

E[GeV]

DM Spikes Density Around Black Holes

@ pucp

17



dNgig/dEreco [counts GeV~!]

10-1 L

10-2}

10-3t

1074F

107°F

10-8L

N, ] Gamma-signal (only) events

o — bb

SWGO zone 0

0" <6, <30
— = lyr, Teg=0.14yr |
e L =5yr, Tep=0.69yr
m— Ta=10yr, Ter=14yr

Preliminary

Tetr=0.687yr

SWGO zone 0 |
0" <0, 30"

— A’)!Hbl—?

E

Preliminary

10°

Ereco [GeV]

10*

10-1

11073

11073

1077

—gyoll
— Tt 10-9
N1
10—11

yr— bb

SWGO zone 0

I ——— 0" <6:<30°
o — — ~. .
/== T —h — =1 TeV
: Iy T — = 10TeV
* —
--"‘-.,__.. — = 100TeV
‘~.
N —_— () =10Tem’s!

- ()= 10"Zem’s™!

o= (ov)=3x10"%cm’s”

Typical EAGLE IMBH ID = 1660065135239
SWGO zone 0: 0° <0, <30°

Hyone =3.30h day™!

Meu=1.5¢+05Ms, D=12e+02kpc
rp=4pc, plrg)=1.1e+03GeVem™

=33
Preliminary T = 0.687 yr
103 104 105
EfBCO [GCV]

18

DM Spikes Density Around Black Holes




Next Steps
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© Relativistic density construction.
Extend the phase-space integral
to the Schwarzschild metric, with
the capture radius at 2R instead
of the Newtonian 4Rs. Quantify
how the inner profile and the
plateau change.

Weak-cusp  initial  profiles.
Extend the family to shallow
cusps and compare them with

the cusped and isothermal cases.
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Next Steps
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functions (effective area, PSF, energy dispersion) and the background of gamma ray-

© Sensitivity of Gamma ray-based experiment. Use the public instrument response

based experiments.
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Next Steps @ PUCP

<

functions (effective area, PSF, energy dispersion) and the background of gamma ray-

Sensitivity of Gamma ray-based experiment. Use the public instrument response

based experiments.
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© Sensitivity of Gamma ray-based experiment. Use the public instrument response

functions (effective area, PSF, energy dispersion) and the background of gamma ray-
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© Sensitivity of Gamma ray-based experiment. Use the public instrument response

functions (effective area, PSF, energy dispersion) and the background of gamma ray-
based experiments.
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Gal. Lat.

Next Steps
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© Future upper limits. Convert the sensitivity into projected upper limits on

Ry

(ov) as a function of m,,for several annihilation channels and initial slopes.
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