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The physics goal of a Super Flavour
Factory: search for & characterize
New Physics

NP found NP not found

- determine the FV
and CPV couplings of

- look for any deviation
from the SM signaling

NP in the multi-TeV
energy region

the NP Lagrangian

- look for the effect of
heavier states

- probe regio (Xl iRl

N[ oTelge (44 e space
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Ingredients for a success

A "treasure chest”

% of new
. physics-
Y sensitive
" observables

leap in luminosity

a large set of new-physics-
sensitive observables related
to different flavour sectors (B,,D,1,B.,...)
measurable with high accuracy

control of the theoretical uncertainties
at a level matching the expected
experimental precision (in the SM and
eventually beyond)
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theoretical
uncertainties
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no theory
improvements
needed

B(JT/v K), ¥(DK), orm)*, B=KOw
lepton FV and UV, S(p%)
CPV in B-Xy, D and t decays
zero of FB asymmetry B—-X,I'I

null tests of the SM or
SM already known with
the required accuracy

improved
lattice QCD

meson mixing, B-D(*)lv, B-n(p)lv
B—-K*y, B—py,B-lv, Bi~uu

target error: ~1-2%
Feasible (see below)

improved
OPE+HQE

B-X. v, B=Xy

target error: ~1-2%
Possibly feasible with
SuperB data getting rid
of the shape function.
Detailed studies required

improved
QCDF/SCET

or flavour
symmetries
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S's from TD Aq
in b = s transitions
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target error: ~2-3%
large and hard to improve
uncertainties on small
corrections. FS+data can
bound the th. error
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. EDD“ Projected Performance Development
Theory keeps up... o
10 FFlops
1 PFlops - _:_:;m
° 100 TFio@Es —=— Sum
lattice QCD can reach the =] i
E i, Line
o s e M H s I TFlops e #500 Trend
O(1%) precision goal in time B e
10 GFlops - Line
V. Lubicz, SuperB CDR, updated for 1 GFlops i
the physics white paper iR
19/ 1/ 2005 hup v _topsil_org/
Hadronic  Status 6 TFlops Status 60 TFlops 1-10 PFlops
Measurement
Parameter End 2006 (Year 2009) || End 2009 || (Year 2011) (Year 2015)
K—mlv f“(ﬂ) 0.9 % 0.7 % 0.5% 0.4 % < 0.1%
Ex By 1% 5% 5% 3% 1 %
B—1lv In 14 % 3.5-45% 5% 2.5-4.0% 1.0-1.5%
Amy fﬁ,,..\/B_& 13 % 4-5 % 5% 3-4 % 1-1.5%
Amy [ Amy E 5 % 3% 2 % 1.5-2 % 0.5-0.8 %
B—D/D*lv f_@*ﬂ_mf;ﬂ# 4 % 2 % 2 % 1.2 % 0.5 %
B—rm/plv f”,... 11 % 53.5-6.5% 11 % 4-5 % 2-3 %
B—K*/p(y.it17) TP7K/P 139 — 13 % — 3-4 %
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CKM matrix at 1%

= 0.6F

Amg -

Today

: / -

B L - -

o f \
AW

1

1

031 0 01 02 03 04 05 0.6

Generalized UT fits:  today
CKM at 1% in the 5 0.187:0.056

presence of NP!
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with 75 ab™!
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at the Y(45S)

0.1F

P

SuperB
+0.005

T 0.370+0.036 +0.005
- crucial for many NP searches with
flavour (not only in the B sector!)

3" Flavour Physics Work

shop “Capri 20107

L

ol

- i
Lo 4 u | 1 L1l 11 1 LA 1.1 1.1
057 "0 01 02 03 04 05 06

P
4= K -> m™vVv
& A%,

S
|
O
L 129%
o
| -
|
Q
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MiXiﬂg ampli'rude BSM: M?ZZCBde2i¢Bd|Mi/é5M|ezi3

151
= UTI'”F

o

o [°

10
1] Vzllow: Today
o Blue: future

-15}-

preliminary, courtesy of M. Bona
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phenomenological

*topics selected following the mood and
taste of the speaker
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MSSM (i): "model-independent”
M?3 =

—ptanB) (AL

i
rE]IH.

Mass Insertions
(8%)ne = (A%j)an/ My’

abs(823).r

1) sensit. to
A<20 TeV
i) sensit. to
|(8%3)1r[>107

[a‘ﬁr{g :'f. i
i
(ﬂ-ru )i

— pitan 3)

SFF

(Afs)en \
(Afs)rn
(A% )en
(AZs)rn

1Ay — ptan 3)

for A<l TeV
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mgluino(Tev)

. reconstucted -

- abs(823)r =
BR(B->X.y) | 002610005
" rarg(8z23)ir =
| (445:26y
Acp(B->XsY)
all fogether
- O = =aagH
i

Reconstruction of
(8d23)LR=0.028 e/ for
A= Mg= Mg = 1 TeV
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MSSM (ii) : model-dependent studies

W. Altmannshofer et al., 0909.1333

AC |EVVZ| AKM | 4LL |FEMSSM
DY — D" *hKk| K * * *
S . p—— *
Sok. *kk| kk | h |hkk| dkk
Acp (B = X.v) * * *  [hAk| Ak
Ars(Bo Kptp )| % | % | % |[%kk| *kx
A(Bo K-t ) | % | % | % | % *
B — K'"Wyp * * * * *
B, — pu Lt db et db o o db & 0 AN 6 &
r *hok|khk| *  |[Rkk| khkk

AC / RVV2,AKM: abelian / non-abelian flavour models
OLL: CKM-like new LH currents + 23 NP CPV phase
FBMSSM: universal SSB terms + CPV phases
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R-H currents in
B - K®Ovwv

~ VICIE+ICE
(C7)>M
—RE(CL’C”*)
Lo AT
SuperB Workshop VI, arXiv:0810.1312

“'::_”:_% |||||||||||-||...|....|..§_
X 53 —SM 3
= 3
;L: 5—2 z_
T 52 3
m 4 3
Es—f =
m -
E—E % E_
1- =
“i}”"m""zu'"'l""4|n"""'E
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Integrated Luminosity[ab ]

Altmannshofer et al, arXiv:0902.0160

BR(B -> K'vv) |
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A. Soni et al., 1002.0595
' AJ.Burasetal, 1002.2126 ..

4™ generation
- allows for a heavier
Higgs

<

0

~1!

- allows for large
CPV in Bs mixing
- testable at the LHC -, o3 T s L0

el
._________________I_.i‘ == = = —
A

1.

0.8¢

Extremely interesting

2 implications also for
o4] ' the phenomenology
02| | of future B factories
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Backup
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T 22 T " T 0 ﬁﬁ-:ﬁ-

EJ" 1.0 Eg: - EL on -

E'%:I 12 ‘q? 4 6LL E"%:I'U: 6LL
S T N 0.2 i e o or 04 an 6 i “hba coz w0 0z w4 uwe w10

(A7) Scp(B — ¢Ks) Scp(B — ¢Ks)

Correlations between 2+ . o) I —

observables can be used to "W. Altmannshofer et dl.,
characterize and possibly o B0807A7

identify NP models _—

A possible problem of "look- .
alikes" is much eased thanks to FEMSSM

the rich flavour phenomenology
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2-Higgs-Doublet Model

*B—->1v&B - Dr1von the tanf-M,: plane

* direct searches are not competitive
* strong bounds also from B, = ppu

U. Haisch, 0805.2141

e
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R-S models
- flavour in extra-dim. is

— 50 M 95%CLDO
severely constrained =
by Ex ? 30}

- large B/Bs effect are T
still possible
T B
5l \ 0 10 20 30 40
0 B(B- X,vv) [107°]
Za —5|
2 10l there are R-S models
< . where effects in B(s)
25 M. Blanke etal,0809.1073 N, Qreé confined to the
o0l 0203 mixing amplitudes
Yo
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M. Blanke et al., 0906.5454

LHT model ratio LHT | MSSM | MSSM
- LFV: 1 - py (dipole) | (Higes)
BT‘(T_—>E_E+E_] _9 _ 9
vs T = P00 Br(ren) 0.04...0.4|~1-1072| ~1-10
Br(r——p pp ) -3
H : r(r 0.04...0.4|~ 2-10 0.06...0.1
- semileptonic ) —
: s 10.04...0.3|~ 2-107%/0.02...0.04
asymmetries Brir —u e ) 10.04...0.3|~1-1072| ~ 1-1072
BT(T—H_L-):E : e+ o Vo
Br(t~ —e eTe )
S0k BT‘(T_—>E_,u,:i‘I_,r_L_) 0‘8“‘2'0 ~ 5 0-3...0.5
Br(r— —p— )
BT(T_—}‘[:L_F;_FS_) 0.7...1.6 ~ (.2 H5...10
u.u-;:
HE o Recently:
1o T R Iartge and
v lee —u.uz:

_0.04]

I.I. Bigi et al.f0904.1545
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correlated CPV

effects in D mixing
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FC right-handed quark currents

New FC right-handed currents may:

- change the effective y/g vertex,
particularly the magnetic dipole term
cons‘rrain’rs b ->st?

- change the effective Z vertex (+box)

- introduce a new effective Z' vertex

constraints: b -> stt @

Disentangling the different contributions

helps identifying the NP model
extreme example: leptofobic Z'
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