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1. Introduction

- framework: MSSM with R-parity and with-
out any assumptions about mechanism of
SUSY breaking

- idea:

- take low energy data as a set of con-
straints on parameter space

- apply the resulting low-energy compati-
ble points to set of high-energy experi-
ments at NLC

- study impact of non-vanishing phases
on high-energy observables
(—CP-violation ?)



2. More details - 4 major steps

STEP 1:]

constraints and parameters

- lower mass bounds: mg,mﬁ,m;,mi?

- Cross-section for 551_551" from LEP2

- allowed range for (de) g9y
—7.9ecm < (de)sygy - 1028 < 21.7ecm

- allowed range for (au)sysy
optimistic interpretation (ete-data):
5.7-10710 < (ap)suysy < 49.3-10710
conservative interpretation (r-decay-data):
-57.2-10719 < (a,) g5y < 60.6 - 10—10



- real parameters (without sflavor-mixing):
\u|, mp, mpg, |Mq|, Ma,|A|, tanp

- phases: ¢u, ¢1, ¢4 (¢2 = 0 by convention)

STEP 2:

define high energy observables:
unpolarized, total cross-sections for
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problem: how to study CP phases at a LC ?



STEP 3:

Sensitivity of CP-even cross sections S(afifj)

assume: real parameters to be fixed

idea:

compare size of deviation in counting rates
of CP-violating (CPV) and CP-conserving
(CPC) point to the statistical error in CP-
conserving case:

S o |ANcpyv_cpc|
INcpc

— basically four significances corresponding
to four CPC points relevant for collider
physics

— conservative estimate: take minimum of
these four significances



— definition of S(O-fg'fj)

7RV G|
S(Ufifj):min{ R }\/Z

‘ /agi_c

message of S(orfz.fj):

- high S(O-fifj): impact of phases signifi-
cant in this mode

. low S(Ufifj): this mode is not useful for
constraining phases



STEP 4:

- next question:
how to disentangle kinematical from cou-
pling effects 7

— introduce : kinematical fixed significances

oGRV oG 20|
g(afifj):min{ A }\/Z

JoTe

- CPV:

— same ¢, as CPV

— |My|, M» and |u| varied so that me— and
. 1
M0 in CPV are identical to the cor-
1,3

responding masses in the S-minimizing
CPC point



— — smaller or removed kinematical effects

— coupling effects more dominant

e problem with selectron modes: kinematical
and coupling effects interfere in neutralino
functions

e schematic

CPV: m; oo fixed CPV: m;
real para. ﬁxed‘ real para.v‘aried

yCPcmm: m; \CPCmm: m;




4. Preliminary results

performed two random scans for both ay-
bounds:

A: (b, ¢1, d4) € (0,27) and |u| = 200GeV

B: (¢u, ¢1, ¢4) € (0,27) and |u| = 500GeV

e tanp3=3, 12

o M>=2|M7|=200 GeV

o ;=235 GeV, mp=180 GeV, |A|=500GeV



a few examples presented here:
e only optimistic a,-bound
e ONnly S(O-f@'fj)

e selected cross sections: é‘gé‘g and i?ig
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known fact: in general MSSM cancellations
may occur and phases can be sizeable
imposing model(s) for SUSY breaking — con-
straints get more severe
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tanpg =3 tanpg =12
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de x 1027 [e2em)] de X 1027 [e2cm]

|| = 500GeV

tanpg =3
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de x 1027 [e2cm)] de x 1027 [e2cm)

expected: de = de(Pp, 91,04) < S = S(opu, 1)
different scales for S

<» changes in neutralino mixing due to |u|
<> available ¢1-range and available CPC points
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5. Conclusion

e |lOow energy data put constraints on parame-
ter space, allowed phases can still be rather
Sizeable

e Can give two quantities to estimate the im-
pact of CP-odd phases on CP-even cross-
sections

e these significances can be rather big, im-
plying significant deviations of CPV sce-
nario(s) from the CPC ones

e these significances are correlated with each
other, but not with de and ay

e significances dominantly due to coupling
effects





