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Motivations for supersymmetry

1. Hierarchy problem: quadratically divergent corrections to Higgs
boson mass
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2. Naturally incorporates spacetime symmetries — supergravity

3. Provides candidate for cold dark matter and CP-odd phases for
baryogenesis

4. Gauge couplings unification
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Chiral supermultiplets of MSSM

Name spin O [ spin 1/2 | SU(3).,SU(2);,,U(1)y
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. H;T T 1
Higgs bosons & | Hy £0 b (1,2,5)
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Vector supermultiplets of MSSM

Name spin 5 spin 1 | SU(3), SU2);,,U(1)y
gluino & gluon g g (8,1,0)
winos & W bosons | W+ WO | w* WO (1,3,0)
bino & B boson B9 B9 (1,1,0)




Soft SUSY breaking terms
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Input parameters at electroweak scale:
M, = 99.13 GeV, M, =192.74 GeV,
|| = 352.39 GeV, mj = 186.00 GeV

SPS1 scenario of MSSM

Output - masses and mixing angles (tree-level):

SPS1
mﬁ m% COS2¢y, | COS2¢pR micf
$,=0]|176,1 | 378,5| 0,662 0,888 | 96,1
O =g 180,5 | 376,4 | 0,681 0,914 | 97,4
b, =m|184,9 | 374,3 | 0,702 0,942 | 98,6
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Chargino mixing
Chargino mass lagrangian in terms of gauge eigenstates:

LD (Vzi/;g,ﬁ,jc) M+ ( ‘g& ) + h.c.
d

mass matrix — Mgi = (

Mo Vv 2myy cos 3
V2myy sin 8 T

; Mo 0
_ N ~ — 1
diagonalization = UpM3+U} = 0 m..

mass eigenstates = Uy, ( 44 ) = ( X1L ) , UR( i ) — ( X1R )
Hy X2L U XoR



Neutralino mixing
Neutralino mass lagrangian in terms of gauge eigenstates
wo — (B7W07ﬁgaﬁ8):

1, o\T 0

( Ml O —mzCcgsw MzSgsw \
M. —
mass matrix = M-q = 0 2 Mmzepew mzspew
X —MzC3gsyy  MzCaCyy O — 1
\ mzSspsw  —MzsSpCw — M O )

diagonalization =— Mggag = N"‘M>2()N_1
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Chargino pair production
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Chargino decays
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Determining mixing angles
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Cross sections @ 500 GeV op {11} = 0,01506 + 0,00012 pb,
ocr{11} = 0,5007 £+ 0,0007 pb, op{11} = 0,00089 + 0,00003 pb
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Extracting u, M> and tan 3 from masses and mixing angles

\/m% + m% 2mz,  (m2. — m%)(COS 2¢1, + cos2¢r)

M p— _ X2
2 5 2
ul = \/ mi; 4 mi; — 2miy | (mf; — mi;)(cos 26, + cos 20m)
2 4
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\/ (40m2, 4 m2. = 2mf)? = (m2, — m2)(ear + e20)?)
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X
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tan 3 = G
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Chargino sector parameters

SPS1
M [GeV] M [GeV] COS 2¢7, COS2¢R
$,=0]176,06=0,04 | 378,51=0,25| 0,662=0,003 | 0,883 x=0,004
Cbuzg 180,47 +£0,04 | 376,42+0,25 | 0,681 £0,004 | 0,914 £ 0,004
b, =m|184,90+0,04 | 374,27 =0,25 | 0,702=0,005 | 0,942 10,004
SUSY Lagrangian parameters
SPS1
M- [GeV] 1| [GeV] tanpg cos P,
$,=01]192,8x0,4|352,4x0,3| 106 > 0,4
CDMZg 192,8+£0,4 | 352,4+£0,3|11+8 | 0,00£0,09
b, =m|192,7x0,4|352,4+0,3|11=x8 < —0,3
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Conclusions

Charginos might be first discovered SUSY particles

Importance of polarized beams for determining masses and mixing
angles in chargino/neutralino sector

Joined analysis of chargino/neutralino sector provides precise val-
ues of SUSY My, M»>, u parameters

tan 8 needs to be determined from Higgs sector

More detailed analysis needed to resolve CP violating phases

To be done: full analysis including radiative corrections and CP-
odd phases
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