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Standard Model

2 Higgs Doublet Model and Minimal Supersymmetric Standard Model
Direct searches

Precision measurements or indirect searches

yHigh energy colliders: LEP, TEVATRON, HERA, ...LHC, LC, PLC
Low energy experiments: g-2...
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Organization

neetings each Friday

/ideo connections to Krakéw/Katowice/t.odz

ommon meetings with Krakéw/Katowice/t.0dz - once in semester?
y few theoretical talks

letails of ongoing analyses

7aliczenie: obecnosS¢ + krotkie opracowanie jakiegos tematu (plakat)
VIozliwoSC witaczenia sie w aktualnie prowadzone analizy

_onveners (main interests):

2iotr Zalewski IPJ - LEP, LHC
srzegorz Wrochna IPJ - LHC
“ilip Zarnecki IFD UW - HERA, PLC

Viaria Krawczyk IFT UW - Theory, HERA, PLC
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STANDARD MODEL

> TANDARD MODEL

SM=SU(2), xU(1)y,. .. XSU(3)color

eak eak

Jrigin of masses of elementary particles :
— spontaneous symmetry breaking

Higgs mechanism in SM and beyond (MSSM, 2HDM,...) :
H1iggs Part icle (s) predicted

H1iggs sector- a clue to further understanding of matter
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THE THEORY OF MATTER & STANDARD MODEL

F. Wilczek, LEPFest, Nov.2000 (hep-ph/0101187)

Theory of Matter = SU(2)Iweakxu(1)YweakXSU(3)COZOT

Theory of Matter refers to the core concepts
equantum fiel theory

egauge symmetry

espontaneous symmetry breaking
easymptotic freedom

ethe assignments of the lightest quarks and leptons

standard Models:
_hoose the number of
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Standard Models
SM = 1HDM = one Higgs SU(2) doublet

3asiC parameter v - vacuum expecation value of scalar field
ne Higgs boson
yne unknown parameter describing whole sector:
mass or selfcoupling
nteraction with gauge bosons: My, ~ gv, coupling ~ My,

Yukawa interaction with fermions:m s ~ gy

Jirect searches: My, larger than 114.4 GeV.
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2HDM = two Higgs SU(2) doublets

_P conservation: Higgs sector: h,H A, H* > tan 8 = vy /vq
nany parameters: masses My, My, M4, Mg+, mixing between (h,H) a +

_P violation: mixing between h1, ho, hg, more angles

nteraction with gauge bosons - Higgs bosons share obligations
/arious models of Yukawa interaction with fermions:

g Model II where one scalar doublet couples to up-type quarks, other
0 down-type quarks and charged leptons

1iggs sector of MS-SM has structure of 2HDM (II)!

CP conservation, number of independent parameters :2

n more general case all couplings treated as effective ones like in
P)HDM(II))
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What that means: SM in agreement with data?

)HDM (II) - in agreement with data even in such extreme cases:

vith the lightest Higgs boson
e very light, with mass eg. few GeV,
and with very weak (or no) coupling to Z/W

e SM-like, with mass eg. 115 GeV, couplings as for Hgy,

(relative couplings xv, XusXqg = 1)

~hallenge — SM-like scenarios in the extensions of the SM
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