Interplay of Collider and Flavour
Physics
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Open Questions beyond th
Standard Model

e Unification of the fundamental forces?
at very high energy ~ 101°GeV?

e Quantum theory of gravity?
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| — ATLAS, CMS, LHCb
*;. e Good reasons to expect new physics at the TeV
J scale:
.. Higgs, naturalness, dark matter

| » No clue where flavour physics originates
“{* What is flavour structure of TeV physics?
_|» How to reveal it?

— Combme direct and indirect approaches
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e The major particle physics objectlves of the LHC a




F

' @f,«'k‘ )

Some accessible 4 j

A lot accessible iy » :
tothe LHC § A ™ only indirectly




' " _ Ly L% y e— “‘ Ny

The Dogs that did (not) Bark
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e In the quark sector:

" — CKM model describes perfectly the available data
on quark mixing and CP violation P

— Passes consistency tests

‘| » In the lepton sector:

— MNS model describes neutrino mixing

— No consistency tests

— Muon anomalous magnetic moment may suggest
new physws at the TeV scale
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= CKMmodel
successful at

present

- A pillar of the
Standard Model

- What lies
beyond it?
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| matter 1n the
' Universe 1s

Dark Matter 1n the Unrverse i
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Astronomers say
that most of the

{ invisible i
Dark Matter 35 -
| We shall look for [§ B L0

them with the “ o d e T
LHC s T e

Relics leaving thermal equilibrium 1n early Universe
provide cold dark matter if mass ~ (2.7 KxM_,. . )!? ~ TeV
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Minimal Supersymmetric Extension of &
Standard Model (MSSM)

[ q .[_: quark) ) ( i ) e.q. ( g [_: photon ) ) . ( q (gluon) )
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e 2 Higgs doublets, coupling |/, ratio of v.e.v.’s =

e Unknown supersymmetry-breaking parameters:
Scalar masses 111, gaugino masses
trilinear soft couplings A, bilinear soft coupling

e Assume universality? constrained MSSM =
Single 1, single , single : not string?

e QGravitino mass, additional relations




- Minimal Flavour Vlolatlon (MFV)
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e All squark mixing due to CKM matrlx

e Universal scalar masses at high scale for
| sparticles with same quantum numbers

- e Parametrization:

A M3, M?;mw ﬁgg,L,U,D,E = ﬂg),L,U,D,E 13, Avde = Audels
"\« Maximally CP-violating MFV (MCPMFV) | |
model has 19 parameters, of which 6 violate CP: ¥

N Im M 23 and Im Ay, 4 y

? * Often assume universal ImM , ImA, but non-
umversahty compatible with MFV MCPMFV
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e Use RGEs to study magnitudes in MCPMFV |
e Use data to constrain coefficients ;ﬁ;ftﬁgdgfgioggﬁgzl
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Non-Universal Scalar Masses

~ » Different sfermions with same quantum #s?
e.g., d, s squarks’?

e Squarks with different #s, squarks and sleptons?



O.Buchmueller, JE et al:

arxXiv:0808.4128
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Spectra with likely Ranges
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How Soon Might the M be
Detected?
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How Soon Might the NUHMI1 be
Detected?
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Likelihood Function for B, — u L
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Likelihood Function for Higgs Mass
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Can the LHC find heavier nggs Bosons?
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" Supersymmetry
yet!

'. Ai-jet candidate




No Higgs yet!
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— D5 f'U'I:I'1+f'LPI:I5 [reanalysis) +_I'.I'|'.||:!-f_n-:
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Likelihood Function for Spin-
Independent Dark Matter Seatterlng
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Conversatlon with Mrs Thatcher: 1982

What do you do?

A

Think of things for the et WOUldI}’t it be
experiments to look s better if they

for, and hope they find e = found what
something different " you predicted?

Then we would not 1 !
1

learn anythlng’
(B B
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