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» Super KEKB Lol (hep-ex/0406071)

« SLAC Super B workshop (hep-ph/0503261)

« Super B CDR (arXiv:0709.0451)

« CERN workshop “Flavour in the era of the LHC
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New Physics Search (22 TIE AR+

CKMAit IZ5 F< WoTWA LT HI2H 2 A2, ¥ Fitbytree level processes

7241 0 %DNew physics DEHI1LH V155,

Model-independent (Z/V— 7 Zh B 2D 51213

tree-level M®parameter determination M5 E %
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|Vub|, ¢s/y Vip = |Vub|e—i¢3

+ |Bd mixing and CP asymmetries

< + | Bs mixing and CP asymmetries
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Lepton Flavor Violation
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Process Current Future
ut — ety 1.2 x 10-11 | 10713 (MEG)
puT —eTete | 1.0x10-12

WA —e A 6.1x10-13
tau LFV

10-8 — 10— 7| 10~9(Super BF)
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1. Introduction: charm and New Physics

Charm transitions serve as excellent probes of New Physics

Unique access to up-quark sector

1. Processes forbidden in the Standard Model to all orders
Examples: DO — pTa—y

2. Processes forbidden in the Standard Model at tree level

Exampless DO — D', DY — X~, D — Xvw

3. Processes allowed in the Standard Model

Examples: 1. relations, valid in the SM, but not necessarily in general
CKM triangle relations

2. SM rates and uncertainties are known

Unique feature: not-so-heavy quark

Alexey A Petrov (WSU & MCTP) 26 BEAUTY 2009, 7-11 September 2009




A comment on the size of CPV

» Generic expectation is that CP-violating observables in the SM are small

Ac = 1 amplitudes Ac = 2 amplitudes
¢ Y - d, s, b -
C u

dsb

v w w

— u C
q d,s,b
Penguin amplitude =

D-D mixing

» The Unitarity Triangle for charm:

With b-quark contribution neglected-

V . Vc; o Vus VG: +V b ch =0 only 2 generations contribute
= real 2x2 Cabibbo matrix
~A  ~A ~A°
Any CP-violating signal in the SM will be small, at most O(V,V_/V V) ~ 1073

Thus, O(1%) CP-violating signal can provide a "smoking gun” signature of New Physics

Alexey A Petrov (WSU & MCTP) -2 BEAUTY 2009, 7-11 September 2009
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Super B, experimental prospects . ...

Observable Super Flavour Factory sensitivity
sin(23) (J/v K°) 0.005-0.012
7 (B — D K®) 1-2°
CKM parameters > a(B— wx,pp, px) 1-2°
|Vaup| (exclusive) 3-5%
|Vup| (inclusive) 2-6%
P 1.7-3.4%
Ui 0.7-1.7%
S(pK?) 0.02-0.03
b-s transition —— Sk 0.01-0.02
S(KIKSKD) 0.02-0.04
oD 1-3°
B(B — 1v) 3-4%
B-> (D) tv —»  B(B—w) 5-6%
B(B — Drv) 2-2.5%
B(B — py)/B(B — K*7) 3-4%
Acp(b— sv) 0.004-0.005
. Acp(b— (s +d)y) 0.01
EW penguin > S(K%m07) 0.02-0.03
S(p°y) 0.08-0.12
A"B(B = X, 0%07) 50 4-6%
B(B — Kvv) 16-20%
B(t — py) 2-8 x 1079
tau LFV EE— B(T — ppup) 0.2-1 x 1079
B(T — un) 0.4-4 x107°

0(10%) physics (Now)
=> 0(1%) phy'SiCS (Future) CERN Flavour WS report: arXiv:0801.1833
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LHCb FI|;5 : Bs ®CPOAL, Bs->uu

Conclusions

LHCb is a heavy flavour precision experiment searching
for New Physics in CP Violation and Rare Decays

A program to do this has been developed and the methods,
including calibrations and systematic studies, are being worked out..

CP Violation: 2 fb? (1 year)* Rare Decays: 2 fb (1 year)*
* vfrom trees: 5°- 10° * Bs>K*up s, : 0.5 GeV?

* v from penguins: =10° * B>sy Ay, A, :0.11

* B, mixing phase: 0.023 A, - 0.22

* B from penguins: 0.11 » Bup BR.:6x107at50

We appreciate the collaboration with the theory community
to continue developing new strategies.

We are excitingly looking forward to the data from the LHC.

* Expect uncertainty to scale statistically to 10 fbl. Beyond: see Jim Libby’s talk on Upgrade ,,

Marcel Merk, May 26 2008, at CERN
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New physics examples

- SUSY

» Charged Higgs boson
- Little Higgs model

- Extra-dimension
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Bd->K*y &£— R ®Time- B->¢Ks & B->J/yYpKsPDTime-
dependent CP asymmetry dependent CP asymmetry @ 7=
N\ 7
SUS)@Ev e, Nondegenecate v (1) SU(5)@vy , Non-degenerate V5 (I)
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Lepton Flavor Violation t—>uy, tT—>ey vs. u—>ey

T—>WUy

SU(5)@vp, Non-degenerate vy (1) SU(S)&v, , Non-degenerate V (1)
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Summary table of flavor signals for mSUGRA, SUSY seesaw, SUSY GUT,
MSSA with U(2) flavor symmetry ./ large deviation LFV

e possible deviation

mSUGRA

MSSM + RN

Degenerate vg, NH
Degenerate vg, IH
Degenerate vy, D
Nondegenerate vp (I), NH
Nondegenerate v, (II), NH Vv
SU(5) + RN

Degenerate vg, NH
Degenerate vy, IH
Degenerate vg, D
Nondegenerate vy (I), NH
Nondegenerate vy (IT), NH
U(2)FS v

TR EYT— pYT— ey

LA
<

< e e
Qk * & 0
< c e e
L c e e
PR RN
<< <

Large LFV signals=> possible slepton mixing signals at LHC

T.Goto,Y.O., T.Shindou,M.Tanaka, 2007
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LHC charged Higgs search & B factory (ZMSSM D[R] U /3T A & — R HUR,
BDAREE L thi L T Charged Higgs coupling universality 7 X FI3T& 5,
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' L=300fb"

MH=3OO GeV 90% CL

LHC charged Higgs production -
(BT 5 tanp & tbH coupliing of
determination
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B->tv, B->DtviZ 31T 5 cbH, ubH coupling determination
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A.Cornell, A.Deandrea, N.Gaur, M.Klasen, H.Itoh, Y.O. 2009
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LHC TLittle Higgs with T parity D #R.+HY

Jujh\j TC 5

4 SU(5)/SO(5) non-linear sigma model

\_

[SU(2) x U(1)]2 — SU(2); x U(1)y at f
SU(2); x U(l)y — U(1)em at v=246 GeV

~

)

/ At ~10 TeV, UV completion theory

At f~O(1) TeV

T-odd bosons: Wy, Zy, ¢;;,
T-odd fermions: uy dy,ly
Top partners T,, T

Less than ~200 GeV
T-odd heavy photon Ay

\ SM particles

~

/

I
VHI g
I

WH,ZH,A?/%

New flavor mixing in heavy
lepton/quark sectors.

FCNC S°LFVIEfE 2% <
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LFV signals (ZLHT & SUSY TI3& o B & & o,

ratio LHT MSSM (dipole) | MSSM (Higgs)
Brip_—~e ere”) 0.02...1 ~6-1073 ~6-1073
Br(p—ey) e
Jrie_ e o) 0.04...0.4 ~1-1072 ~1-1072
r(r—ey)
Brt_—p pp) , / ~2.1073
s 0.04...0.4 2.10 0.06...0.1
Br(t"—e pTp) ) ~9.10-3
et 0.04...0.3 2.10 0.02...0.04
Br(t——pu e"e ) ) ~ 1. -2 ~ 1. -2
T 0.04...0.3 1-10 1-10
Br(t——e eTe ) -~ :
Br—enFa) 0.8...2.0 5 03...05
Br(tT——p p p) ‘
e 0.7...1.6 ~ 0.2 5...10
S roeld 10-3...102 ~5-1073 0.08...0.15
rE—e)

M.Blanke, A.Buras, B.Duling,S.Recksiegel, S.Tarantino, 2009
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Flat extra dim,
KK graviton exchange to uu 8

MS reach, TeV

|
ADD Discovery Limit

k/M PL

A0 5/ qom" 7/

.-l

0 100
Integrated Luminosity, fb™

w
Warped extra dim,
Ggg—> uu
T T T
CMS Discovery Limit of G
Randall-Sundrum Graviton ~ "
allowed region ya ' . | S
. /f'i

/i

/.
/

a /- 100fh, -

CMS TDR 2006

Graviton Mass, GeVic®
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KK graviton exchange  rrizoinstacwsproc.
KK graviton exchange can induce tree-level FCNC coupling.

Ograv — %TMVT’W/

Differential branching ratio of b->sll processes

Lepton FB asymmetry: Agg(s) Mgy, =700 GeV

Flat Extra Dim Warped extra dim

04— —

LR

0‘0 / _: E

1 1 1 1 1 1 1 . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 lD 0 15 0.20 0.30 Q.00 Q.05 a.10 .15 0.20 0.25 0.30
2 2
q®/m,* q°/m,

=1.5 TeV M=1TeV

A
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Examples of New Physics Models and flavor signals
2003 SLAC

SUSY

Extra

Dimension

models

S Proceedings, hep-ph/0503261

Model B, Unitarity | Time-dep. CPV Rare B decay Other signals
mSUGRA (moderate tan /3) - - - - MFV
mSUGRA(large tan /3) B, mixing - B — (D)tv B, — pp
b— sfti™ B, mixing MFY

SUSY GUT with vy - B — ¢Kg - B, mixing

B — K"y 7 LFV, n EDM
Effective SUSY B, mixing B — 6Ky Ag;,“". b— sfti— B, mixing
KK graviton exchange - - b— sfti— -
Split fermions B, mixing - b— sfti~ K°KY mixing
in large extra dimensions Dol_?o mixing
Bulk fermions B, mixing B — ¢Kg b— stti— B, mixing
in warped extra dimensions DOI_)O mixing
Universal extra dimensioins - - b— sfti~ K — mvo

MFV
b— 87

PEHERETI DTSN OTI ORI — TN - TE D
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