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Overview

Modeling Emergent Monopole

Polishing and wrapping Large # of simulations needed Updates on LLP Models: Excitations in spin ice.
scintillator bars for suggests using an alternative Dark Photons Calculation Part 1: Second
MAPP-mCP (inner core of approach. (for LLPs) e Quantized Hamiltonian
MAPP) Can use a mixture of
Update this week from simulations and numerical mCP EPJ Paper Draft Shared
Alejandro integration.. but we are still

working this out.
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MAPP - Fiducial
Efficiency Calculations



Fiducial Efficiency Calculations
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c.f. Arxiv:1708.09395
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Physics Performance of the
MoEDAL-MAPP Detector



MAPP-LLP Physics Performance Cases

We are working on solutions to the large # Limit Plots are being updated (we can now Branching Ratio Formula Doesn't Match
of events required to generate MAPP-2, 3 show the full limits curves from 10-300 MeV Plot
ab-1, limit curves. or so)

Calculated it w/ Mathematica to clarify.
c.f. Arxiv:1708.09395

c.f. Arxiv:1806.02348 (Published version still
has same issue)
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LLPs @ MAPP via Rare Meson Decays: A Summary

B, T and n decays are being studied.

Dark Photons
Dark Higgs

Axion-like Particles

LLHCH % Tppinet % Nagjpp x BR(M — ayy)

ot X BR(M —

€ fid M APP

e multiplicity of pi

"HYSICA

Limit plots enforce 2 requirements: Limit plots here require only 3 decays of First limit plots here will be for MAPP-mCP-1
1. 4 Decays phi--> p+pu- inside MAPP-LLP-1 y' --> |+l- (I=e,u-) inside MAPP-LLP-1. and MAPP-LLP-1 (Phase 1 section),
2. Both p hit at least 2 planes of the detector No cuts. requiring 3 fiducial decays of a —>yy.
(~80% eff.?)

Slide will be updated to include LLP decay length/width formulae as well.
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MAPP-1..
Results
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Progress with ALPs @ MAPP-1 (via rare meson decays)

e B6is plotted & calculated in
PhysRevD.98.055021

The differential decay width is, then,
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e Plots on the next slide show this..
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e B6 & B7 will be calculated to check this.



FASER Decay width plot vs. mine
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Calculation of B6 & B7 in Mathematica
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Sttt e Feeding the integral to Mathematica
(il e s o e Need to go term by term..
[ S —

vt ool e ~12 integrals to do.. will take a bit more
time.

el O b e 55w @ Also, still need the Full Decay width for
| h piOoo
Is Phys. Rev. Lett. 33, 1400 reliable? (8.02+0.42 eV?777?)
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Plan Ahead

1. Continuing to investigate the integration formula for
the fiducial efficiency with Ameir.

2. Run ALP simulations on office PC to get 95% CL for
MAPP-mCP-1 & MAPP-LLP-1

3. Run Dark Photon simulations on laptop, to complete
95% C.L. for MAPP-LLP-1

4. Will also give an update next week on CM omonpoles.

5. Some words on the mIP paper for EPJ...

GEANT4 Simulations to come soon, we chat w/ Matti this morning.
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Questions?



Modeling Emergent Monopoles

Using the Method of Coherent Structures (MCS)

Second Quantized Hamiltonian next week.



Future work.. ALPs - Production via Primakoff Process

For the Primakoff Process; resonant production of neutral pseudoscalar mesons by high-energy photons
interacting with an atomic nucleus. (y N -->a N)

Primakoff Cross Section  g,,,=1/GeV

my=10MeV
my=20MeV
my=50MeV
ma=100MeV
my=200MeV/
my=500MeV/

Ratio between the Primakoff and pair-production cross section (in iron)

The relevant pair-production cross section in iron for the photon energies of interest is of the order of cconv =5 barn [Faser ALP paper]
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MAPP-mCP Physics Performance Cases

|
Case 2: “Heavy Neutrinos” With a Case 3: (Dark) Mini-Dyons via
Large EDM “Magnetic Mixing”

Mass range of 0.1-100 GeV
Mass range of ~45.6-200 GeV

EDMs as low as 107-16

Charges could be as low as ~e/500



No background




