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@ Why Study Charm Physics in LHT?
© Basic Ingredients of the LHT Model
© D° — D° Mixing and CP-Violation in the LHT Model

Q@ Conclusions

news on K and B physics and LFV in the LHT model:
MB, BuraAs, DULING, RECKSIEGEL, TARANTINO, 0904.SOON
TALK BY BJORN DULING, TOMORROW MORNING!
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Why Study Charm Physics in LHT?
The Bet

Andrzej Buras has authorized me to make the following statement:
He is willing to bet that LHT models would lead to
observable 57!5 in D decaysl!
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Why Study Charm Physics in LHT?
The Bet — Part Il

Tkaros Bigi has authorized me to make the following statement:
He is willing to grow a beard ifﬂs is not observed in D decays by
2017!
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Why Study Charm Physics in LHT?

The Judges

Stefan Recksiegel

[0 foundation of the BBBR collaboration
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Basic Ingredients of the LHT Model

Symmetries in the Littlest Higgs Model with T-Parity

ARKANI-HAMED, COHEN, GEORGI, HEP-TH/0104005, HEP-PH/0105239
ARKANI-HAMED, COHEN, KATZ, NELSON, HEP-PH/0206021

CHENG, Low, HEP-PH/0308199, HEP-PH/0405243

A Low, HEP-PH/0409025

= A ~10 TeV: UV cut-off

global: SU(5)
local: SU(2) x U(1) x SU(2) x U(1)

£ f~ 1TeV: LHT dynamics T-parity =.discrete symmetry
* SM particles even
* new particles odd
global: SO(5)
local: SU(2) x U(1)

Higgs = Goldstone Boson of SU(5) > SO(5)
+ v =246 GeV: EWSB collective symmetry breaking
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The Who-Is-Who in the LHT Model

T-even sector

T-odd sector

gauge bosons

fermions

scalars

Wi, Z1, Ap

gluons

SM quarks
top partner T';
SM leptons

Higgs doublet H

Wi, Zy, An

mirror quarks
T_

mirror leptons

scalar triplet ®
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Basic Ingredients of the LHT Model

Flavour Violation by Mirror Quarks

SM quarks couple to heavy gauge bosons & mirror fermions:

~ (Vau)jiv"Pr, ~ (Vau) /" Pr ~ (Vaa)jiy*Pr - ~ (Vaa)joy"Pr

[0 new FCNC contributions at the loop level (T-parity)
[0 new sources of flavour and CP-violation (Vi Vi4)

VHu = HdVgKMJ

HuBisz, LEE, PAz, HEP-PH/0512169
MB, BURAS, POSCHENRIEDER, TARANTINO, UHLIG, WEILER, HEP-PH/0605214
BBPTUW+RECKSIEGEL, HEP-PH/0609284
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D% — DO Mixing and CP-Violation in the LHT Model

LHT Contributions to AC =2

HuBisz, LEE, PAz, HEP-PH/0512169
MB, BURAS, POSCHENRIEDER, TARANTINO, UHLIG, WEILER, HEP-PH/0605214
MB, BURAS, RECKSIEGEL, TARANTINO, UHLIG, HEP-PH/0703254

@ loop contributions by heavy gauge bosons & mirror fermions
@ new source of flavour and CP-violation
@ pure (V — A) ® (V — A) structure
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D% — DO Mixing and CP-Violation in the LHT Model

D% — D% SM Prediction & Experimental Status

D° — DO oscillations in the SM
@ SD contribution (box diagrams) highly suppressed by GIM
@ dominated by LD contributions
0 poorly known: |zp|,|yp| < O(1072)

0 no CP-violation!

experimentally

o evidence for D? — DY mixing at the 9.80 level

@ CP-conserving data already constraining

p = 52 = 0.0100%5 6058 yp = g2 = 0.0076X 5501

@ still a lot of room for CP-violation: ‘5‘ = 0.86f8:g
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D% — DO Mixing and CP-Violation in the LHT Model

Recipe for the Numerical Analysis

BBBR

© Generate LHT parameter points that fulfil
present K and B physics constraints (f = 1 TeV)

@ Evaluate (MIIZJ)LHT

© Determine (MJ3)sm, (F3)sm required
to fit the data on zp, yp

© Calculate CP-violating observables in the D system

© Study relation with K and B physics

e o points fulfilling K, B constraints (2 solutions for (M25)sm, (F3)sm)
points not fulfilling ek
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D% — DO Mixing and CP-Violation in the LHT Model

Connection to K% — K° Mixing

in LHT only left-handed FCNCs
00 K and D systems strongly correlated (SU(2). symmetry)

00 violation of correlation through CKM misalignment

[0 corrections suppressed by Cabibbo angle A

m[M31Ips™']
D system K system 0.15
/= / = 010
€(D) _ f(K) i
i - S 0,05
is |2 id |2 . . . . Eqrg-l
+A (|VHd| — |VEa ) -0010 0005 0,005 porp MidlpeT
O(A\? o
+O(X%) -010
-015

BLuM, GROSsMAN, NIR, PEREZ, 0903.2118; BBBR
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D% — DO Mixing and CP-Violation in the LHT Model

Constraint in the Complex M{3 Plane

BBBR
m[M3Ips]
0.2
odf
T e P R R s
=01 F
_ozf

@ non-trivial constraint from D° — DO data
@ LHT: additional strong constraint from e
o arg(M{3) essentially unconstrained
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D% — DO Mixing and CP-Violation in the LHT Model

CP-Violation in D° — D% Oscillations

° ‘%) # 1 measures CP-violation in D° — D% mixing

@ exp. signature: asymmetry in “wrong sign” leptons

[(D° — (~pK () — (DO — ¢tuvK~() ’

asp = [(D° — ¢-5K+()) + [(D° — (tvK-()

s,

LO-
"d'.

osf /
00—t
-05
Ll BBBR
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D% — DO Mixing and CP-Violation in the LHT Model

Correlation between various CP-Asymmetries

example: time-dependent CP-asymmetry in D — Kg¢

M(D°(t) = Ks¢) = 1(D°(t) = Ks9) _ v
M(DO(t) — Ks¢) + F(D°(t) — Ks¢) D—Kso o

Sp-Ks

004

i R N 73 + 3
SR R Spise = —2—Las.

05 Lo ™ YD

BBBR
(see also GROSSMAN, NIr, PEREZ, 0904.0305)

@ strong correlation with ag,
@ its violation would signal direct CP-violation
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D% — DO Mixing and CP-Violation in the LHT Model

Relation to B and K Physics

08 BBBR
0.4 1
W large CP-violating effects in
both By — B, and D° — DO
00 TZw ¢ st unIiker
-0.2
-04 .
Br(Kp Saler)
1410710
simultaneous large 12x1070} i
. . . % -0 .
CP-violating effects in both A
D% — DO and rare K, 601}
decays possible dxio 846 <0.05
zx1 !
o 2.0 259!
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Main Messages from LHT Charm Physics

© LHT dynamics can lead to sizable CP-violating effects in
D% — DO mixing, although constrained from e data

© AC = 2 CP-violating observables are strongly correlated
among each other

© correlation with K and B physics observables:

large CP-violating effects in D% — D°

o unlikely if Sy > (Sye)sm
@ possible together with large Br (K — wlvi)
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