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If observed 24 x 10710 (2011-2012 datal),
then the 126 GeV boson might not be the Higgs.
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|. Intro: from Straub to Stone

but, last chance for New Physics
in flavor sector at LHCS8

Mild Motivation: sin2dp, = sin2P/¢, tension
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10 x BR(By — ptp™)
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107 x BR{B, = p ™)
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Thed25 GeV Higgs observations Kills off 4 s
generation mo M _cross-section feme

would be 9x larger & decays to yy suppressed
ICHEP, Melbourne, July 9, 2012
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However, SM Higgs is flavor-blind

Sheldon Stone @ ICHEP2012

Flavor people should
keep CKM-extension
in mind.

Hig es hot enter
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and, 126 GeV boson
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However, SM Higgs is flavor-blind
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N.B. For 4G dynamical EWSB that permits dilaton,
see Mimura, WSH, Kohyama, 1206.6063
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Mild Motivation: sin2d®,, = sin2p/¢, tension

Lunghi & Soni, ’08; Buras & Guadagnoli, ’08

o sin23/¢1 = 0.679 £ 0.020 Direct Measurement
193¢ 0.76  for |[Vyp|?¥® J '
o SIN2D0/@1 = : '
5% 0.63  for [Vip| Indirect from other meas.
G
AN = =M — A~ —|Vaa|[Vas|e 7% + |Vea [Ves|

taking  |Vua| = 0.974, |Voq| = 0.23 and |[Vip| = 0.041

¢ = (68715)°

parameterize t'-effect _ \SM
o . At = AP — Ay o
to alieviate tension Vi Vs
Au+ A+ A+ Ay =0 =) | \y = rqp c'?%| €@ Constrain
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lI. Constraints & Formulas

Amp, and BT — 7t puTu”
LHCb 2012: rarest B decay measured

N.B. b — d~ hard to separate from b — s+,
hard for LHCb, and insensitive to 46.
B — mm much hadronic effect.
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Candidates / (20 MeV/

To reduce Form Factor dep.

Part. reco.
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Rrpp =

B(BT — 7t )ac
B(BT — n#tutu=)|sm

>  Will plot contours to 2x - 3x

nhanced by =

otherwise LHCb could tell?

mmtegrated from
% = (1, 6) GeV?
better numerical control

W.C. @ NLO
LO amplitude in QCDF
Beneke, Feldmann, Seidel, ’01, ’03
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Ill. Pheno Results with t'-in-loop
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my = 700 GeV [LHC bound
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V. Discussion

b - d quadrangle
CKM hierarchy implication



Discussion on CKM4

CPV4BAU?

® b > d quadrangle in our lap ! M/—F At +@:0

— YSM,
M-

V| = 4.15 x 1073 \
[Vaup| = 3.23 x 10~

'-,“‘
(ViaVib)sm S~

—0.0094

VC c’E} ‘/t‘d.l/tﬂ:b
from: Region A V7 Vi, = 0.0025 ™5 A |V Viry = 0.0023 02
® The above CKM4 values are quite large. [Vip < 0.1 necessary]

. . . WSH & Ma, PRD’11
If we learn from sings experience [CKM hierarchy seem upheld],

then By = puu~ > 4x SM is possible, but not particularly likely.
Heavier t' could still do it with more “naturally” small CKM4.
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¢ 2013 Pivotal: If By=> ptu~ > 4x SM, We Will Discover It!
Certainly in expt’l range, and w/ some sin2®;, motivation.
Chance is finite, but not large, because of CKM hierarchy.

e Tf discovery with 2011-2012 data, then
- Uplifting 4G (hopes again for CPV4BAU), but only in loop ...
- Cast doubt on “the Higgs” — turning “it” into New Physics?
- Theorist might scramble, but will need much fine-tuning ...

® If Discovery, Great !
More Likely: LHC (CMS+LHCb+...) pushes down towards SM ...
Still Needs to Be Pursued with 13 TeV.
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How does Dilaton rescue the situation ?

+ H—ZZ*— ee
Cg L MU

- ho convincing evidence
Gluon Fusion for VBF (vector Boson Fusion)

77777 or VH (Higgsstrahlung off V) SO far‘
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Elander, Piali, 8/1%
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Treat 3 parameters p

v/F, ¢4 ¢,

Quark/W Boson loop
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