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The matter content of the Universe
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Baryons LA the MSSM

— EBlectrowenk baryogenesis
® ¢xplains 1z @ constraing MSSM parameter space

— BW phase transition :
strongly 1 order — LIp
alight stop § higgs ‘

3 < My, Mg, = 1Tev,

mu= 2 TeV

0.3 <| X | [mp_<0.5, : LEP Excluded

my,, < 120 GeV
— EBnough &p - .
light charginos § u m,, (GeV)

MQ/ 2 < 500 C(ﬁ\/, carena, Seco, Qulros, Wwagner 2002

Arg(Ma 1) 2 0.1
— EDPM limits — heavy 1°° § 2" generation scalars
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ALl matter Ln the MSSM

— QB 5 QCDM sumuL‘caweoung preolwteol I MSSM
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WMSSM

— Dlscereet symmetries of super- § Kahler potential
Z5, Z5 CcuU)e  where R =3R + PR

to prevent domain walls and large taopoles

o Superpotewtlm

A 2 A
N = WMSSM_I_AS /L7L1./L7L;2+ W}%‘QS

o Scalar potewtlat
V= Visam+ ML | S[P+ (S + he) +

® New para meters

\/5, A, ﬂk, Ms, My5, t's
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WMSSM

— Solves u problem naturally

2 A

N = WMSSM +Ag% /"/'1./"71'2+ W;EQ

® 1= A(S)=Av<set bg EW scale
— Alleviates fine tuning tn Higgs/stop sector

—2

g
o tree level Lightest Higgs mass Limit relaxed

ms < m> (0052 2 B+ 24 cin? :2,8)

— Tree Level cubic term of scalar potentinl
V = Vimesm + 2 | S[P+ts(S+ he)+
(S Hy . Hs + h.e))
assists a strongly 1°° ordler BW phase transition
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Baryons L the WMSSM

— Measured ng < strongly 1 order EWPT © large OP
O,/ To 21
o strength of EWPT & minimum of finite T eff. potential
Verr (0, T) = (-2 +aT2)p? — y T >+ 4 ¥+ ..

® \ o malnimal for o < ¢ if
% ~+ > ydetermings OP

® vy generated by
SM: bosonic Loops = y~g =
MSSM: sc.loops =y~ Yy~
WMSSM : tree level = y~ay

T""Eﬂ"

® MSSM: light stop induces strongly 15° order EWPT
WMSSM: no need for Light stop
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Dark matter L WMSSM

— Neutralinos
( My : : : )
0O Mo
Mz=|—tpswmz cgsumz O

SBwWMz —SglyMz AVs O

\ o o Avy, Avy O

o unification assumption: My, = as/a; My

® EWRG: Low tans

e typical Lightest neutralino: mostly singlino
mz ~ 204 v Vs/ (Vi +vE+HV2) S 60 Gev

® complex phase: A = [A| et
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ALl matter tn WMSSM

— Neutralino relle olews’btg
o 7, light -
no coannithilatlons

dominant annihilation chamnel: 2, 2, - Z = 2 x
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Asloe: Higgs sector

B \/1+(¢1+W1)/\/5) " _( ¢ )
i et @atin) /2
S=ve+(p-+in)/\2

® & -1 = 5 neutral physteal Higgses

gl

S (D,
(Sq 1 P, A0
Sy | =0° ¢2 ( ) =0
[25% As
\53} \¢5)

o lightest Higgs (~ 115 GeVv) decay wmodes
Br(sS,— bb) = 8% ®Br(s— 2,2 =91%
® HC: detection via WBF § Zh production
mass determination via ratio of WBF § Zh prod
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Benchmark scans

— Benchmarks
tang A Ve I my; My Oy
A 170 0.619 -3%84 3F3 923 245 014
B 1ﬁﬁ 0.7 -220 305 ﬁi"(f 418 R.5F
C 1.10 OﬁZZO —-2F6 2Re 514 462 3%
GeV GeV Gev  Gev

— "'Scan'
® generate LHC § (LC events (tree § parton level w/

BGS, jet broadening, ...)
® construct appropriate invariant mass distributions
® reconstruct masses (couplings) from distributions
® determing central values and precision

Origin of matter, WMSSM § (LC
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Need for the (LC
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Need for the (LC

— Tgp’waL production/ oleaag chain:
squarks/gluinoes —

charginos/meutralines —

Leptons/|ets
e typical invariant mass spectra (Luml 200 o)
" gy,
0
. ) HWMWW|
25¢ ._.‘...,.n.*”f IIIIIIIIIIIIIIIIIIIIIII 19; MHHH{H | it

Figure 2: Fits to m;y distribution for X3 and \9 production at LHC.
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Need for the (LC

o four Rinematic (mass) edges — four mass parameters

M ax = Mz —Mz = F3.5X0.6 GV

2 — 2 2 2 2 2 —
M o = (ngfmzi) (m~1-—m22)/m22— 44F.0E20.0 GeV
mjzu,mm,g =flmz mz  mz ;)= 2562570 GeV
M oz = Tz s iz i )= 462.559.0 Gev

o Lndividual masses
- +332 —_— +
mz = 33772 GeV msy = 107772 GeV

— +220 — +20
ng_ 181—10 C(e\/ mzi— 4‘9‘9_17 C(C\/

e absolute precision is reasonable but Z, is very Light!
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Need for the (LC
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Dlrect detection
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(L) Dlrect detectlon
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cConcluslons

NWMSSM Lmproves on MSSM: no [ problem, no (Less)

fine-tuning, Less constrained spectrum

Electroweak baryogenesis less constrained in nMSSM

due to tree Level cuble contribution to scalar potewtlat

ALl matter Ln the Unlverse can be simulta weou.ng
penerated tn the WMSSM

ILC precision is critical for determining astrophysical

parameters: relic density, WIMP-nucleon scattering, ...
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