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‘Introduction l

Minimal Supersymmetric Standard Model (MSSM)
— minimal extension of Standard Model (SM)

— SM gauge group

— minimal Higgs sector: 2 doublets

MSSM with complex parameters

General MSSM.:
Complex parameters in Higgs potential and soft SUSY breaking terms

— Introduction of CP violation
— may help to explain baryon asymmetry of universe
— constraints from electric dipole moments (EDMS)

of e, n, Hg, Tl



Neutralino and chargino mixing

Neutralino mass matrix;

/ My 0 —MzSweCz  MzZSWSg \
Vv — 0 M> MzCwcs — —MzCWSp
— —MzZSWCs  MZCWCs 0 —u
\ mzcwcCg  —MzCwSa — 0 )
Chargino mass matrix;: X = M V2 mwsg
Smwes

sg =sinf3,cg = cos 8

W : Higgs-higgsino mass parameter — complex
M : U(1) gaugino mass parameter — complex

M5 : SU(2) gaugino mass parameter



CP violation in the neutralino sector

with transverse beam polarization

neutralino production
+ — ~0.~0 g
e'e” = XiX; 1,7=1,...,4

and subsequent two-body decay processes

K9 = 0F —» 507, n=1.2

— with spin correlation between production and decay
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CP asymmetries in neutralino production

— production cross section

1 q ~0.~0
do = 22 ) 57 P(X;X;) dcosft d¢

— contributions dependent on transverse beam polarization

Pr =P, P} (Be{a cos(n — 2¢)}J+1m{b sin(n — 2¢)};)

~~ ~~

CP—even CP—odd

(n=¢¢_+ ¢4)



— extraction of the CP violating contributions

Acp(0)

N[sin(n — 2¢) > 0;0] — N[sin(n — 2¢) < 0;0]

N[
|\J|3

— CP-o0dd observable

Acp = [foﬂ/Q—f:/Q} Acp(0)do

N[sin(n — 2¢) > 0;0] 4+ N[sin(n — 2¢) < 0;0]

1 + T+3 2m+3
g 43 Jmy Sy

d%o
dop df

do



CP asymmetries in neutralino production and decay

— amplitude squared for production and decay
T|? = PD+ ¥X%Y%
— contributions dependent on transverse beam polarization

.1 = Py P ( Re{A cos(n — 261)} +Im{B sin(n — 261)} )

N

CP—even CP—odd




CP-odd asymmetry for e~ — §9%% and {2 — ¢ £

N[sin(n — 2¢¢,) > 0] — N[sin(n — 2¢y,) < 0]

AT =
1 N[sin(n — 2¢¢,) > 0] + N[sin(n — 2¢y,) < 0]
1 %Jr% /%“f% /27T+%_ do
- = _ + deby,
01 T4+ r+7 7 doy, &

(01 =o(ete” = KXY x B(X) — £147))
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(a)Acp [%] for efe™ — X1X2 (b)Lint [fo™1] for e"e™ — XTX2
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AT [%] for A7 [%] for

+ +
(a)e e — X1X2 — Xlg £ (b)e e — X1X3 — X1£ E
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CP violation in the chargino sector

with transverse beam polarization

chargino production

and subsequent two-body decay processes
X; = Dl and X7 — WX

— with spin correlation between production and decay
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— contributions dependent on transverse beam polarization

Pp = PPy ( Refa cos(n — 2)) +Im{b sin(n - 26)} )

~ ~

CP—even 0

PT = P}P}F (Be{A cos(n — 2¢g)l+lm{B sin(n — 2@)5)
CP—even ?)r

— the coupling V;1V;1 0} is real
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CP-even observable

N[ cos(n — 2¢) > 0] — N[ cos(n — 2¢) < 0]
N[ cos(n — 2¢) > 0] + N[ cos(n — 2¢) < 0]

B s Tr Tr 9
L[ pEE R R %
0 37 57 s
oL Jrer o Jwen Jwen o Sy

Ay

do
dg ¢
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|| = 300 Gev, M, = 200 GeV, m; = 150 GeV, /s = 500 GeV,

tan 8 = 3,10,40, o(ete” —

P

) ~ 200 fb

Xy — Ugl~und ¥, — WK

|| = 400 GeV, M, = 200 GeV, m; = 150 GeV, /s = 800 GeV,

tan3 =3
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‘Conclusionl

Transverse beam polarization in neutralino production and decay:

—ete” — XIX7
— construction of CP-even and CP-odd observables
— CP-odd asymmetries of the order of 10%

— measurable in a broad range of the parameter space

Transverse beam polarization in chargino production and decay:
—ete” = X; X

— construction of CP-even observables

17



