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Introduction

One of the ways to search for New Physics is
precision measurement of the t lepton electric dipole moment

The manifestation of the t lepton electric dipole moment can be sought
in the process of Tt~ pair production in ete™ annihilation



Electric dipole moment

P = e dyn g &,
= —le v+ — = Dbys ¢,

here b = FI(k?) is the electric dipole formfactor, M is the T lepton mass,

oM, . .
F3(0) = dT?’ d. is the T lepton electric dipole moment

Estimation within the SM gives |F(0)]| =~ 107%% « 1
The sensitivity of modern experiments does not allow measuring F3 (0)
with an accuracy of 10723

hd

Registration of a non-zero value of F3(0) in the experiment
will confirm the existence of New Physics



ete™ - 71T~ cross section

with a longitudinally polarized electron beam
Vs K my

after summation on Tt polarizations

do (-Mq-4) (-q) (q - A)?
d_Q(;OC [ - - <M+ n >]+Re(b)Bz

{ is the T~ polarization vector, q is the T~ momentum, E =+/s/2, A = A e,,

{A + Im(b) By (g XA;] ' ()}

A is the electron helicity, e, vector is directed along the momentum of an electron

et

One needs to measure the polarization of T~

This can be done by studying the various T decay channels



ete” >1T'm v, and ete - T MV,

(-) (+)
do k) —do —k
dA, = n (k) m )oclm(b)dk
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+ — : T
deT )areete™ - t*m Vv, cross sections, +k are mt momenta

To observe Re(b) one has an additional vector



ete” > T p v, and eTe” - T pTV,

(=) (+)
dA, = dop p.f) 2::" el L [CPRe(b) + CSIm(b)]dp
dot™ areete~ - t*p*v. cross sections, +p and +f are pT momenta and polarization vectors
Clp < ([AXf]-p),A=Ney,,
Ais the e™ helicity, e, vector is directed along the e” momentum

f* can be find from the main decay mode p* — n*n°
fuzkil—k;, 10“=kl“+k2ll




ete” > 1t e v V,andeTe” - 1Te Vv,

(-) (+)
do' 7 (k) — dot™ (—k
dA, = —¢ ()20068 ( )oc[CfRe(b)+C§Im(b)]qudk

dog” are ete™ = ttetv. v, cross sections, +k are et momenta
Cle x ([Axql|-k),A=1MAey,,
A is the e helicity, e, vector is directed along the e momentum

After integration dA, by the angles of g vector dA, o« Im(b) dk




ete” > 1t e v V,andeTe” - 1Te Vv,
B.Im(b)
° =T m

_E+q

max 2

— E=15M

KIKmax
Asymmetry dA,/dk in units of S



ete” > T M VvV,

doqn(kq, ky) — dogg(—ka, —kq)
dAngy =

O ’

. + — + —_ — .
doisthee™e™ = " vV, cross section,
k1, are m" momenta

After integration dA; by modules of k4 , vectors 2
dAnn [(A-n1)* - (A-n3)?] [(A-nq) — (A-n3)[([ng X nz] - 4)
a0.d0, < {G,(x) Negup Im(b) + G,(x) \/2(1 0 Re(b)

X = (nl . nz), n1,2 — kl,Z/kl,Z 9



ete” > T M VvV,

Functions G{(x) and G,(x), x = (n{ - ny)
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ete” > eTe v Vv, V,

do,.(kq, ko) — do,.(—k,, —k
dA,, = Oce (K1, Kz) 26“86( - 1)oc[DfRe(b)+D§Im(b)]dk1dk2
0

do,,istheeTe™ - eTe v.V,.v.V,. cross section,
ee TVT"eve

k1, are e~ momenta

After integration dA., by modules of k4 , vectors

dAge o) G1(x) [(A-nq)* — (A ny)?] Im(b) + Go(x) [(A-nq) — (A-ny)]([ng X ny] - A)
dQ,d, 3 V1 — x? 9 V2(1 —x)(1 — x2)
x=Mq-n3), N1 =Kky2/kq,

Re(b)
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Conclusion

 We obtain analytic formulas for CP-odd parts of cross sections at v/s < m for
the following processes e™e™ -» t"n v ,eTe” >t v, ete” - tTpTv,,
ete” -1 p'v,ete” > 1tte v v, andete” - 17 etV v, with longitudinally
polarized electron and unpolarized positron beams

* We obtain analytic formulas for CP-odd parts of Cross sections at /s « m, for
the following processes e e‘ - T TV Ve, e Te™ - e Te v v, \78, ete” -
ut WV VvV, e te™ - pte “VVv, V. and ete” > etu v Vv,V . With
unpolarized electron and positron beams

* |t is shown that measuring of Im(b) can be done without polarization and for
measuring of Re(b) polarization is not necessary, but simplifies the experiment
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