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Where to Search for LLPs

Large Volume Detectors
A< Lget

[1]Coloma, P., Machado, P. A., Martinez-Soler,
l., & Shoemaker, I. M. (2017).
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RHESSI- Reuven Ramaty High-Energy
Solar Spectroscopic Imager
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[3] Smith, D. M., Lin, R. P., Turin, P., Curtis, D. W., Primbsch, J. H., Campbell, R. D., ... & Schwartz, R. (2003).




RHESSI (cont)

my =0.75 MeV; d = 0.1*1019Mmev -1

—— HMNL decay
—— Anticoincidence Background

To obtain the background
flux, we multiply a smoothed
background count by the
effective area.

Note: A more formal analysis
would work the other way;
taking the flux and
transforming it into a RHESSI
count.



Transition Dipole Model

Production

N

—— Borexino
Terrestrial Upscatter
[ RHESSI

Y

Parameters:

d (Transition dipole
strength)

my (HNL Mass)

CMB+BBN- [4] Magill, G., Plestid, R.,
Pospelov, M., & Tsai, Y. D. (2018).

Borexino + 1987A — [5] Brdar, V., Greljo, A.,
Kopp, J., & Opferkuch, T. (2021).

Borexino — [6] "Comprehensive measurement
of pp-chain solar neutrinos." Nature 562, no.
7728 (2018): 505-510.

Terrestrial Upscattering — [7] Plestid, R. (2021).
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Mass Mixing Model

Production

Parameters:

U,y (HNL-electron
neutrino coupling)
my (HNL mass)

RHESSI and Existing Bounds
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Solar Axion

Parameters:

9g3an (Isovector
coupling of axions to
nucleons)

Jayy (coupling of
axions to photons)
m, (axion mass)

Production
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Further Improvements

* Currently, we have no model for the solar background, so we place
bounds where the BSM flux exceeds the observed flux. If we had a
background model, then our exclusion could improve with
exposure.

* We do not currently consider the angular distribution of the BSM
flux. Doing so could reduce our background (we could see a “halo”
of light from decays around the Sun).
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Extra Slide 1: Theory Equations

Dipole Lagrangian
Lint = z daFIwNO-MVPLVa
a

Mass-Mixing Portal

3
Ve = UeNN == z Uel-vi
=1



Extra Slide 2: Flux Calculations

Photon Flux from HNL Flux

Mass-Mixing HNL Flux
D)y — @leeNIZJl —m%/E%

Photon Flux for Axions

D ‘ R d
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Where lc:bls =11+ ls_clatter
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