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Introduction

Hot compact source produces BSM particles
BSM particles escape and decay to SM

Decay products create an observable fireball

' - L T
. - > ' .‘ .‘. ‘ - o
- Ed - : - ’ -
. =8 . ' "~ ' :. :"' ': .
. . . "’ . .
- . . - = —_— -
- e e - : , ) . &
- . - -
. . _— . . - g -. :,‘ _
‘s' : # . : .f‘
. ’ -
' i .y ) ‘ _
. 9 - -




. . o ‘.’f’“?: "
- ' .y
» V.
Content o
ontents g3 .
Compact Sources e .
o' oy ’
The BSM Models with m=(MeV-GeV) i ek
A ’ '
Making a fireball o 3 ‘
Revising existing constraints ,.‘: i
Adding new constraints el ’
ST <,




. . o ‘.’f’“?: "
- ' .y
» V.
Content o
ontents g3 .
Compact Sources e .
o' oy ’
The BSM Models with m=(MeV-GeV) i ek
A ’ '
Making a fireball o 3 ‘
Revising existing constraints ,.‘: i
Adding new constraints el ’
ST <,




The Sources




Binarv Neutron Star
ergers

* 10 km region with p~1014 g/c:m3

* [~ 30-80MeV

e Remnant survives 1 -1000 ms

* Debris contained within ~1000 km
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BSM Models




Dark Photons
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* Massive Vector
* Kinematically mixes with the photon

 Connects dark sector to standard
model
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Dark Photons

Produced Through:
Nucleon-Nucleon Bremsstrahlung

n+p—->n+p+A

2
dN/dVdt < €71 n,
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AXxions 1 1
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* Massive psuedo-scalar

*Couplesto £ B

-Can decay to two photons




AXxions

Produced through:

1.Photon coalescence
yty—a

2.Primakoff Process
y+Ze > Ze+a

dN/dVdt « G,
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The Fireball

Exotic particles radiated Expanding plasma shell
by source

Dark Photons

Axions

-2 —4
d x G,,,m




The Fireball

Exotic particles radiated Expanding plasma shell
by source

Dark Photons

Axions

-2 —4
d x G,,,m




The Fireball

Exotic particles radiated Expanding plasma shell
by source

Dark Photons

Axions Decay products free

stream.

—2, —4
d x G, ,m No fireball




The Fireball

Exotic particles radiated Expanding plasma shell
by source

Axions Decay products free

stream.

—2, —4
d x G, ,m No fireball




The Fi r eb aII Reproc::rseebda::lhermal

Exotic particles radiated Expanding plasma shell
by source

Axions Decay products free

stream.

-2...—4
d x G,,,m No fireball




The Fireball

An opaque thermalized expanding shell of photons and e™ and e~

Thermal energy drives accelerated relativistic expansion until the shell
becomes cool enough to be transparent
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“Fast Scattering”

Pair Production Bremsstrahlung

Expansion

VS

Dark photons — et +e¢

Axions — y+vy
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The resulting signal

X-rays at Earth v-rays from decay
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Resulting signal should be roughly and with energies
around
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Updating Axion constraints
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Updating Axion constraints

' (y—rays)SN 1987A Low-energy supernovae | Fireball
| (SMM

reprocessing
pushes signal
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Into x-ray
energies
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observable to
Pioneer Venus
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New Axion Constraints

—7
10 Excluded by GW170817 data
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New Dark Photon Constraints??
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