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‘  The Standard Model (SM) of particle ‘ e CHARM CASE
physics cannot account for the observed

matter-antimatter imbalance in the Uni-
verse. Physics beyond the SM (BSM) must

e A first bent crystal extracts pro-
tons from the LHC beam halo,
which arrive on a fixed target

e Charmed baryons are produced
with an initial polarization s ~50%
from strong interaction

Mz o The spin-polarization vector pre-

cesses in the intense EM field be-
tween atomic planes of a second
bent crystal (Si or Ge)

* The final polarization is mea-
sured in the LHCDb detector
through the angular distributions
of the e.g. A° —» pK 7" decay
products

bring new sources of CP violation (CPV) ietfﬁtortop
that need to be tested experimentally. o — =
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‘  The Electric Dipole Moment (EDM) of a 1) Crystal kicker detector | ~100m
particle violates P and T and, relying on W target bottom
the CPT theorem, CP. “ 3Bentcrysta 4) Absorber
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EB *  Sirange baryons are selected from charm-baryon decays, produced in pp collisions
p4 ot * Large longitudinal polarization is induced in weak decays, s, ~90%
T J ﬁ  The spin-polarization vector precesses in the magnetic field of the LHCb tracking system

s
e Any measurement of a finite EDM would
be a clear sign of BSM

e We propose to [1]:

e improve the limits on the sirange baryons EDM > O ST T 3

by 2 orders of magnitude 5 045F —e— ParticleGun E

o test CPT with measurements of baryons and S 04F . * E

anti-baryons magnetic dipole moment (MDM) M 035F * * ! {' E
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‘ * The dipole couplings of the charm O.1F E

quark are bounded indirectly by differ- 0.05E E

ent observables, using some model as- O g

sumptions. These bounds, at the level of Flux (10®) [protons/s]

<10°-10'"7 ecm, can be challenged with ,

this proposal e Dedicated run:

* Reconstruction efficiency vs proton flux ~ constant

* Higher flux to compensate less fime of data taking.

* Flux limited by the LHC beam dynamics:
~5x108 p/s per target, ~10° p/s in total

 The indirect limits on the s-baryons from

the neutron EDM, <102 ecm, are beyond ‘  Huge cc cross section at LHC yields, A se-
the reach of this proposal. lected from charm decays, >10'"' A per fb"

N, =2Lo_f(q—H)B(H— AX’)
B(A — prc” )B(X’ — charged)

‘ e In the presence of an electromagnetic * Obtaining the geometrical efficiency from
field, the electric and magnetic moment simulations and estimating reconstruction
of a particle induces a rotation of the and trigger efficiencies,
spin-polarization vector (T-BMT equation). e =¢ € g ~16x107
The MDM drives the main precession, ¢ geo reco tgger
around B’, while the EDM shifts the spin in * Atthe end of Run3 (50 fb''), the A EDM up-
the perpendicular direction, around F". per limit will be improved by two orders of

e For short-lived charmed baryons, huge magnitude with respect to the current limit,
EM fields (~102 T) are needed. These are reaching
only achievable in the channeling pro- 0, ~13x10"" ecm
cess through a bent crystal. Any compo-
nent s #0 signals the presence of an EDM > :
(d#0),” :
d _ E
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B*:-WEN"/ B\%‘/ * Measurement of the magnetic moment for
l NN A and A will allow the first CPT test via g-2
EME ‘ E* for an unstable baryon, at 103 level.

* Inthe case of strange baryons, the spin
s precesses around the LHCb magnetic
field (y-axis). A build-up of an s, compo-

nent is the EDM signature. For s, -s Z and
B=B y , ‘ e First EDM search and MDM measurement of
dp charmed baryons. Can open new research
s=s | —sin®,——sin®,cosd opportunities to probe BSM physics.
0( g ]  Extends the LHC physics program including

gD e , direct spin precession measurements

where o=—2 D =|Bd’'=4Tm e Can be extended to positive anti-hyperons
23mc? Vo0 Y and eventually to b-baryons

Challenging reconstruction of long-lived A particles through A — pr~
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e Synergetic run with pp collision:

e Occupancies under control with a flux of 107 p/s
 Possibility to run in synergetic mode with pp collisions.
e Flux is limited to avoid interference with bb events

‘ e The EDM uncertainty is dominated by sta-

fistics
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Nrefo is the number of A baryons pro-
duced in the target, channeled in the
crystal, reaching its end (without decay-
ing inside), and

dN'"” dN 1
—=— “B(AI>ATK e, £, e =212
 With ~ one month of data taking at flux
5x108 Hz (~10'° protons on target) the EDM

sensitivity would be
~1.3x107" ec

e The A’ magnehc moment can be mea-
sured, for the first time, with

o ~4x107
g

10
Number of protons on target (x 10'°)
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