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Introduction

Year of published Processes Number of events near .
Links
threshold

+,— AT AS
2008 e € = Alch ~400 [https://arxiv.org/pdf/0807.4458.pdf]

ete”™ - ATAZ 91500
2018 ~ [https://arxiv.org/pdf/1710.00150.pdf]
ete™ - ATA; » AntAn™ 82
2018 ete” > AA > pnpr’t 420600 [https://arxiv.org/pdf/1808.08917.pdf]

here, the following article was used to
recalculate the number of events:
[https://arxiv.org/pdf/l511.08380.pdf]2



Introduction

From [https://arxiv.org/pdf/1808.08917.pdf], we have:
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CP symmetry violation

: _ New term
et k, A, Matr;)éelement of process: (5, — 1) —
H M = ?5(](2))’#”(](1) u(p1) {GMVM + 2 oM - (Fy — i)’sFS)}U(Pz)
q _——
‘ Mass of A \ Fo— Gm — Gg
2 1 — ]/2
i CP-conjugate matrix element of process:
e”, kl » P2 ,
e” _ _ u (p2 — p* .
Mecp = ?U(kz))’uu(kﬂ u(p1)Gmy* + M (Fy +iysF3) pv(p2)
Cross section of the annihilation process for unpolarized final particles: et k, 7
4
/ Velocity of A
do 84'8 2cin2 2 2 2 2(.,2 2cin2
o= 2567T2M2]/4{|GE| sin“ 6 + yZ|Gy|“(1 + cos® 0) + y=(y* — 1)|F5|“sin“ 6} >
Lorenz factor of A 4 Ay

2M
F3(0) = ?d Connection between EDM and ED form-factor 4




PO la rl Zed fl Na '. State Vector of spinfinal particles A7 and A7
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Polarized final state

oF
Definition of the unit momentum vectors
p, pinterms of the kinematic angles:
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A schematic representation of the kinematics of the two-step process of
annihilation of an electron-positron pairinto a pair of heavy baryons decaying
into a baryon-meson pair.

Complex phases of the form-factors

— g Phase difference:
Gy = 1Gyle Gy = Ggle!® s = |Fyle!®: - A®yp = @y = Pp




Polarized electron in the initial state

+ —_
AZ, s,

AE'Sl

The total scattering cross section of the annihilation process of a
paire”e™ with apolarized electronin the initial state:
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Additional terms in the annihilation cross section at
Initial electron polarization:
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Scheme of the Toy Monte-Carlo simulation

che of random variables Parameters that we fix and load into

d_U W(x: a: / the allocation function ourselves
d.Q. )‘ (x]’ al) . ' al

Same as the scattering
cross section, but
normalized to unity.

Generation of N events using a toy
Monte Carlo algorithm

1.4

Fitting our distribution using the
obtained event statistics

3 Y

The result of our /'071' Error of fitted Correla.tion
fitting is the value of parameters matrix
the distribution
parameters ‘
Sensitivity of the EDM




Probability density function

Definition of the probability density function:
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Monte-Carlo simulation of the pseudodata
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Parameters, which we used:
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Monte-Carlo simulation of the pseudodata
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Statistical method of the analysis

Suppose we have the following distribution density functi%xij
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|d|, e-cm

Sensitivity
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Sensitivity
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Results (ete™ - ATAT - AnTAr™)
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Sensitivity [d|.e-cm
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Conclusions

The contribution from the electric dipole moment form factor was added in the
consideration of the pairs A¥ Az or AA birth process.

Also, the initial state with a polarized electron was considered.

With the help of statistical methods the generation of events of decay processes
born in the process of annihilation of pairs AL Az or AA, and further reconstruction
of parameters of the scattering cross section was performed.

This project was realized with the support of a grant from I'Agence Universitaire de
la Francophonie in collaboration with 1JCLab. Based on the results of this project,
the following paper will be published: «Determination of the sensitivity of A and A{
electric dipole moments using a full angular analysis».
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