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» Physics program includes: the study F,xperingl p——
of the hadron spectrum, nucleon
structure, nuclear interaction, and
BSM searches.
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SECONDARY MUON BEAM

» A high-intensity multi-GeV electron beam
hitting a thick target produced p via two Flux /EOT

Table 1. Summary of JLab secondary muon beam features.

Beam Energy 100 X 100 cm? 25 X 25cm? oz (em)
classes of processes:
11 GeV 9.8 x 1077 15 x 1077 24.6
» Decay by Photo-production of m's and K's 22 GeV 7.6 x 107 1.9 x 10~ 209

» Direct u*u~ pair production.

» Simulation of muon prodution are done for both 11 GeV and 22 GeV e-Beam, the spectrum
produce is Bremsstrahlung-like

» 22 GeV case covers an extended energy range (up to ~16 GeV) with an almost %8 yield. The
spatial distribution results in being more forward-peaked.
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SECONDARY NEUTRINO BEAM

> ng h_energy p or e- h|‘|‘ a 'I'C”‘ge‘l', generg‘l‘e Table 2. Summary of JLab secondary neutrino beam features. Yields are obtained integrating the
-,—,-i Qnd K+ _I_hQ_I_ deCGy iﬂ ﬂlgh_l_ (D”:) or neutrino flux in the energy range 0-500 MeV.
deCGy atf rest (DAR) inTO neUTrinOS, 4 Beam Energy Off-Axis Flux [v/EOT/m?] On-Axis Flux [v/EOT/m?]
(anfi)neutrino (left) species are produced; 11 GeV 6.7 x 1073 2.9 x 107
in nuclear reactor source only electron: 22 GeV 19 x 10 * 6.3 x10°°
> TTT > Ut v, E, ~ 29.8 MeV, almost monochromatic;
> Ur—— v, tv el E, in the range 0-52.8 MeV;
> K+t ——put+v, E, ~ 236 MeV, almost monochromatic.
» DAR Qeu’rrmos can be u.sed fo = T —seeme On Axin T nae Off Axix
studying coherent elastic | e g SpeckruRn SHAEFURN

neutrino-nucleus scattering
(CEVNS).

» Recently observed process
and candidate for the study
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SECONDARY DARK MATTER BEAM

P a r‘|'| C | e Nnag '|'U re Of d a rk ma '|"|'er remd | NS one Table 3. Summary of JLab scalar dark matter beam features.

of the biggest endeavors in fundamental e = 50 MeV s = 180 MoV
Beam Energy (GeV)

sclence. S/EOT S/EOT
11 527 x 10715 1.32 x 1016

Big effort in search of weakly interacting
22 1.90 x 10714 1.44 x 1071°

massive particle candidates (WIMPs).

The lack of experimental evidences has motivated the interest toward sub-GeV LDM

» Minimal model to explain the (g - 2), anomaly -> new leptophilic scalar dark mafter state (dark scalar or S)
couples only to muons.

— 50 MeV

» Secondary muons beam may radiate a S particle.

= 100 MeV

S/EOT/GeV

— 150 MeV
— 180 MeV
= 210 MeV

If mg <2m, ->§ decay into two photons : N : .

» decay width, I, which depends on the u-§ coupling
constant, g,, and the rafio of muon fo § masses, m,/mg

» Simulations were performed assuming g, = 3.87 10#and
ms in the range 25 MeV-210 MeV.




» Detail the character
obtained

» CEBAF energy upgrade extend the energy range up to 16 GeV and
almost an order of magnitude for the secondary muon beam

YA,

» For the secondary neutrino beam, the DAR yield is expected to double, and, for the
dark matter beam, the dark scalar particle yield would increase by up to an order &
magnitude.
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