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Flavour physics and New Physics Searches

............ e

BaBar, Belle, Tevatron: defined
current flavour physics landscape

« Substantially confirm CKM picture
to leading order

* No evidence on NP (but perhaps
few glimpses)

* Placed constraints (indirect) on NP
that wont be superseded well into
the LHC era (e.g. H" searches)

R v e
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s SuperB is expected to start data taking in 2018, and 1* full run expected to be
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completed one year after

* LHCb will for sure have re-defined some flavour physics areas

 LHC may or may not have found NP particles
* |n any scenario SuperB results will be used to constrain the flavour dynamics at

high energy
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The SuperB Project
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SuperB Project: brief summary

............ e R v e

s Y(4S) - peak asymmetric energy e'e” Super Flavour Factory
s Detector: moderately improved BABAR detector

s Accelerator:
* 100xB-factories luminosity. Same power by squeezing beams (ILC)
* 80% polarized electron beam further defines the already clean initial e’e” state

s L =10%° cm™s™" around the Y(4S) and 10 times less at the charm threshold

* Y(4S): coherent B mesons & time-dep. measurements, charm hadrons, tau
leptons

* Charm threshold: coherent D mesons & time-dep. measurements, tau leptons

 Emphasis: new physics sensitivity competitive and complementary with LHC
experiments

* Don't forget: e'e” clean data for precision measurements in almost every energy-
accessible topic (with neutrals or missing momentum)
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SuperB project: brief story

........................

s 2010: SuperB has been selected as the 1St project of the Flagship Projects of the
National Research Plan

s Dec. 2010: SuperB has been approved and funded (250M for infrastructure)
s Jan 2011: Tor Vergata has been chosen as the site for SuperB
« Strong support from the UNTorVergata
* Closeness to LNF allows important synergies
s May 30™ 2011: Project kick-off day at Elba
s The Nicola Cabibbo Laboratory was born:

* Jul. 2011: INFN approved [0 MoU between INFN and UNTorVergata
« Sep. 2011: Minister signed the authorization of the CabibbolLab.
- An initial 19M was transferred to the consortium
> The General Director has been appointed: Roberto Petronzio
* Phases of the consortium
~ Initially an ltalian consortium (lIT will joint soon)
- Foreseen the evolution in an ERIC (European Research Infrastructure Consortium)
a2 QOutlook:

* Accelerator workpackage structure is defined: Alessandro Variola
« Actual construction will start by end 2012 — begin 2013

« Data taking is expected around 2018
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SuperB Physics
Programme
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SuperB Physics programme

4 Bu,d,s physics:
« Rare decays
« CKM angles and sides
« CPT
s D physics:
* Mixing
* CP Violation
« Rare Decays
* Quantum correlations based measurements
s Tau physics:
« Charged Lepton Flavour Violation (LFV)
« CP Violation
- TEDM
e 1Qg-2
- Precision |V | measurements

s Precision electro-weak physics

s Spectroscopy
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s B_,_physics:

SuperB Physics programme

 Rare decays

« CKM angles and sides

« CPT
s D physics:

oo

* Mixing

Will cover a couple of
highlights in this talk

* CP Violation

« Rare Decays

* Quantum correlations based measurements
s Tau physics:

« Charged Lepton Flavour Violation (LFV)

* CP Violation

- TEDM
e TQg-2

- Precision |V | measurements

s Precision electro-weak physics
s Spectroscopy
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u,d,s

physics
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B, , Rare decays: B* - Fv

SM: 5 b 1"
Gi Mg m? 2 2
B?‘(B"—"}lV): 8‘”- l_m_f; fBqubl Tp __E_H:,_\EJ:L_
 Expected BR ~10™ for B* - 1'v
e Much smaller for v
-B* - p'v (~107) s T
-B*=e'v (~10™) C
due to helicity suppression = 100
NP: 80
» Rate modified by presence of H*
«Br(B-1Iv)=Br  xr, 60
« HDM (PRD 48 (1993) 2342)

2 2 40 “Inclusive b - sy excludes
r,=|1—tan’B—5 M(H") < 295 GeVi/c?
g 20 Current combined limit places
« SUSY (J. Phys G 29 (2003) 2311 R stronger constraint than direct
5 2 LHC searches for next few years
| tan~ Mg () S S % T B G B o e G EET oL e
ro= |+ — 2 0 1 2 3
H 1+€,tan 22
otan B my Mis: [TeV]
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Charm physics
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Charm mixing

D mixi ¢ My — My AM I'y—-I's A
¥ mixing parameters: = = = . Y= =
9pP T r Y=o or
s Many D mesons from SuperB data collected at Y(4S). Expect significant
improvements w.r.t current results
I I B R B B R I D S R B B R | — 7““1_“"' IIL,III_;‘IV//I/!,IIII
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Charm mixing
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s Many D mesons from SuperB data collected at Y(4S). Expect significant

improvements w.r.t current results
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T-5 < fit contours

SuperB + BES lll

s Additional improvement combining SuperB and BES lll data (10ab™ at charm

threshold)

s But SuperB expects to collect 500ab™ at charm threshold
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Charm mixing

I1 1
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Many D mesons from SuperB data collected at Y(4S). Expect significant

s D mixing parameters: = = T
d
improvements w.r.t current results
- I-I h*lh' | ﬂ.lf - Il'.f_f_]l Kl* :t'nl" (alr”’,y”) ]
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o.o7

T

T K'm (B,)
7-5 o fit conrtours

SuperB with 500ab-1 at {(3770)

D.005

Furthermore: SuperB Charm threshold data useful for measuring the y CKM
angle in B - DK modes [ Strong phase measurement in D —. Krtrt Dalitz plot
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Interplay
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Precision CKM constraints. From 10% to 1%

¥ Unltatlry Triangle (UT) Angles
¢ o(a)=1-2° The “dream” scenario at 75ab™
. o(B)=0.1° =08 "
 o(y) =1-2° 0.5
a2 CMK Matrix elements

0.4

[V Inclusive o =2%

Exclusive 0 = 3% 0.3[ &
« |V_|: Inclusive 0 = 1% g P
cb 02— ! _
Exclusive 6 = 1% . v/
- |V_|: can be measured precisely %-1F I/
using T decays of
IV_land |V_[: can be measured @ 4\
E Ll I}' raaasl e, oonll
at/near charm threshold 037 o ;

s SuperB Measures the sides and angles of the UT
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Summary and outlook

............ e R v e

s SuperB can probe NP observables in wide range of decays

Pattern of deviation from SM can be used to identify structure of NP
Clean experimental environment with clean signals in many modes
Polarized e™ beam benefit T LFV searches

Charm threshold running adds more observables and improves SuperB
potential

Measure angles and sides of Unitarity triangle
Measure other CKM matrix elements at charm threshold and using 1 data

s SuperB is currently working on Technical Design Report (TDR) for 2012

s  SuperB Physics Book will follow time later

s Plenty of areas for newcomers to work on
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Flavour and NP energy scale: an example

[

4 ConS|der MSSN W|th generic squark mass matrlces as an |IIustrat|on of SUSY
« Simple model general enough to illustrate the issue
* Model is being constrained by LHC

LHCb, SuperB
f'“ﬁl_ maldg —ptand) (A Ofle (8% Ofle|
o 2 e (A%, IR (AT2)RR (A3 )R (ATy RR
- Similar structure for M~_ i = e ; :
u Mza Rr" “r-:,l_ el .|'-'|-'||'| 7 '.-l'l:l_.-.ill.l'..'. |-I"l-:_|:!_|.l'.|l'-’
« A's are related to NP (A%)pr (AL )RR
mass scale '”ﬁf sl A — i tan )
||Il mi,-,. )I

* In many NP scenarios the energy frontier experiments (LHC) will probe the
diagonal elements of mixing matrices

* Flavour experiments are required to probe off-diagonal elements
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implications for some

LHC results on SUSY

So far no evidence for
SUSY
SUSY-PAS-11-016

Observed exclusion limits from several 2011 CMS SUSY searches plotted in the CMSSM

(mg, m,,) plane
The SUSY mass scale oo CMS Preliminary VS =77TeV, fLdt=1 1’ e
seems that can be v | 3 — 2011 Limits | |- COF é,a,m,mo; \‘J
above the 1TeV scale > b 2010 Limits N0 gm0 e 0+

Q, tang = 10, A0=0, u>0 |:| . i" . Jets+E ‘& » Search
_ & e 7 . '\ o
4 Interesting g 0 F 0‘,

g
T e e e
%

of SuperB
measurements
300
SuperB needs to 200 Slide from A. Cakir,
make sure that its Lomonosov XV

benchmark processes
and assumed scales

evolve as these o ‘. - @ SUSY Phase Space

contour are updated

Alejandro Pérez,

Altan CAKIR | Searches Suporsym with ¢ MS Expe
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Flavour and NP energy scale: an example

[

s Consider MSSN with generic squark mass matrices as an illustration of SUSY
« Simple model general enough to illustrate the issue

* Model is being constrained by LHC
6 measured with greater
than 30 significance

« Use mass insertion approx. with
m_.~ mato constrain couplings:

(&° (A ij)AB

m2
~ -
q 101

(855).R]

ij)AB =

* LHC constraints on gluino mass
mean couplings are non-zero,
and SuperB can provide an

upper bound on A 102

« Can constrain the (6ij)qAB's using

B(B — X, o
( ‘T) 1 mgll(;ino'(TeV)

B(B — X.0t¢7)
Hall et al., Nucl Phys. B 267 415-432 (1986)
Acp(B — X;7) Ciuchini et al., help-ph/0122397
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Flavour and NP energy scale: an example

s Consider MSSN W|th generic squark mass matrlces as an |IIustrat|on of SUSY

Simple model general enough to illustrate the issue
Model is being constrained by LHC

E=,
Use mass insertion approx. with =21
m.~ m..to constrain couplings: S &
q g = than 30 significance
A° —
(6q ) — ( ij)AB
. AB 2
’ m~ 101
LHC constraints on gluino mass —
mean couplings are non-zero, " - ‘
and SuperB can provide an e.g. if LHC excludes 1TeV
upper bound on A T2 gluinos, and SuperB
NP measures |(5°,) | ~ 0. 05
Can constrain the (6,)%,.'s using 0 A, <35TeV
B(B — X.v) T o
B(B — X €+€_) mgluino'(TeV)
5
Hall et al., Nucl Phys. B 267 415-432 (1986)
Acp(B — X;7) Ciuchini et al., help-ph/0122397
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Flavour and NP energy scale: an example

s Consider MSSN with generic squark mass matrices as an illustration of SUSY
Simple model general enough to illustrate the issue

Alejandro Pérez,

Model is being constrained by LHC

. . . g, 0.5
Use mass insertion approx. with =3

ma,~ mato constrain couplings: ~ R

"0 0.04
(0°

(Aqij)AB S
m? ~
3

0.03

ij)AB -
LHC constraints on gluino mass o
mean couplings are non-zero,
and SuperB can provide an oot
upper bound on A

0.0

Can constrain the (6ij)qAB's using

T B(B — Xg7) RS

BB — X M)
B Acp(B — Xgv)
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Hall et al., Nucl Phys. B 267 415-432 (1986)
Ciuchini et al., help-ph/0122397
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SuperB Physuc studies started in ~2005

....... R v

This TaIk is an overview. More details can be found in the foIIowmg references:

s The discovery potential of a SuperB B factory, arXiv: 0503261 [hep-ex]

a4 Conceptual design report, arXiv: 0709.0451 [hep-ex]

4 Valencia retreat proceedings, arXiv: 0810.1312 [hep-eXx]

s SuperB white paper: Detector, arXiv: 1007.4241 [hep-ex]

s SuperB white paper: Accelerator, arXiv: 1009.6178 [hep-ex]

s SuperB white paper: Physics, arXiv: 1008.1541 [hep-ex]

s |Impact Document: INFN/AE_11/1, LAL-11-200, SLAC-R-14548, MZ-TH 11/25
arXiv: 1109.5028 [hep-ex]

TNFMN/AF_11 /1, TAT-11-200, SLAC-TR-14548, MZ-TH/11-25

The impact of Super B on flavour physics
July 1, 2011

A hstract

This report provides a succinct summaeary of the physics programme of Superf2, and describes that potential
in the context of experiments making measurements in Havour physics over the next 10 to 20 yvears. [Detadled
compariscns are made with Belle 1 and LHCbH, the other 2 physics experiments that will run in this decade.
SuperB will plav a crucial role in defining the landseape of Havour phvsics over the next 20 vears.
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SuperB Data Samples
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Data Samples Available at SuperB

R R v

B - SIS L B L B L L S SR s e
£ M BABAR -
s Y(4S) region: 3 1aF T(45) Preliminary -
. 75ab" at Y(4S) with 5 years £ 12F E
of running s E. E
« Also run above/below Y (4S). 2'22 T(55) T(689) 3
~1ab™” at Y(5S) oaF- T S -
e ~75x10° B, D and 1 pairs e T E
0 —os o7 108 d08 T 1A Q%%Ge\/;
7 [ T [ T T T I ‘-)Iq T T i T T T L [ T T T T ]
s P(3770) region: N i cC
« 500fb™ at threshold . B = . '{l E
« Also run at nearby R ey . 'y | ]
resonances ‘ | o ¥ I WM% T
» o , — W e e
« ~2x10° D pairs at threshold s | T i ’% # Wil =
in a few months of running F . JU, || 'I.l Wf'}'ﬂiﬂ: n :
2 -: | L 1 | i | | ||ﬂ lI | IT&:I | | hT ‘ | | | 1 E
3 35 Q Nz, 3z 4

D),
D®) | D)
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Rare decays: Recoil Analysis Technique

Use a well-reconstructed

B meson as a “tag” Use the fact that the B mesons are

actually produced through Y(4S) at
" Breco \ |B-factories

e- /
Breco (Btag): full (partial)
[]
/;v‘ reconstruction of one B into a
hadronic (semi-leptonic) final state
\_ J

Brecoil (Bsig): look for the signal

signature, e.g. 1" not accompanied

. \e"' by additional (charged+neutral)
particles particles + Missing Energy
f ¢ S T+ \

Recoil technique at B-Factories:

 search for rare decays (~10°) with
missing energy

(Not possible at hadronic machines)
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B  Rare decays: B~ K*yv

(" sMm y ]1.{ /r' \/ s Xi b, b s )
___ﬂ___ \\\ //// I :
W=~ < ' w/ Jwe lFII\ - ﬁk t \\H S
b N :; ~ \\I x s b ~ J';i ~ :; x E] % ) <
- u; -~ r ufl F Z
s b - svv model independent phenomenology:
\/|FE |‘3 |C |‘2 —Re {C””{ "/*:l Sensitive to models with
£ — — ¥ Z'RH d ligh
HC’L}HM' o |C |z - |£ | ? scalar pcaur:;r;: anc e
« Need 75ab™ to observe pseudo-scalar and vector modes
«  With more than 75ab™ we could measure polarization
(W. Altmannshofer et al. , TUM-HEP-709-09)
0.5¢ 3 0.5 [ B I U LR W
045 ﬂ-'liEnnstraint on (£, 7) now \—
0.3F- 0.3F =
0.2F 02F ' 3
01 0.1 -
| ey o: ESiermaETT = ﬂz z
oIE E 0.15 E
025 SM: (g,n) = (1,0)= 0.2F with 75ab~! 3
03E E 035 =
-0.42— ‘ —z 0.4 E_ {Eq.'ﬂ"lnmtal umer’l:mhes]_
-0.5: R S N L L s g L | P T N N T N T B 1
0 0.5 . 2 25 3 -l:l.!ill 05 > =5 3
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B, , Rare decays: b sl'I”

........................

s SuperB can measure both inclusive and exclusive modes:
» Cross-checks to understand source of NP
* |Important as theory uncertainties are usually smaller for inclusive modes

* Expect: 10-15k B - K*u'u™ and B - K*e'e”

s SuperB can study all lepton flavours :
e Equal amounts of i and e final states can be measured
- Need both lepton flavours to measure all NP observables
- LHCb will accumulate slight more events in the B - K*u'u™ mode

- Expect superior statics w.r.t LHCb for B - K*e'e™ mode
- S/B ~0.3 for SuperB and ~1.0 for LHCb
* Can also search for B - K*1"t"mode
« Can constrain Majorana v's using like sign final states (B - K'I'l")
- Also of interest for D_— K*I'l" decays final states near charm threshold
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TDCPVinB , decays: CKM [ and a angles

[

4 SuperB can do many redundant measurements of the CKM angles that are
potential probes of NP

Redundant measurements of § CKM

Made Current Precision Predicted Precision (75 ab™!) [Discovery Patential
Stat. Syst. AST(Th.) |Stat. Syst. AST(Th.) der T
JioKS 0,022 0,010 0£0.01  |0.002 0.005 0 £ 0.001 0.02 0.03
7 KG 0.08 0.02 0.015+0.015/0.006 0.005 0.015+0.015 |0.05 (.08
ISt 0.28 0.0 — 0.020 0.010 — — —
foKS 018 004  0£0.02 |0.012 0.003 0+ 0.02 0.07 0.12
KSKSKS | 0.19 003 0.02+0.01 |0.015 0.020 0.0240.01 |0.08 0.14
A S 0,26 0.03 0.03+0.02 (0.020 0.005 0.03+0.02 [0.09 0.14
Sl 0,20 0.03 0.09+0.07 [0.015 0015  0.09+0.07  [0.21 0.34
Wk 028 002 01401 [0.0200.005 0.14+0.1 0.31 0.51
KYK K2 008 003 0051005 (0006 0.005 0.03+0.05 |0.15 0.26
a'a" K2 | 0.71 0.08 — 0.038 0.045 — — —
oKD 0.28 0.07 —0.13+0.16(0.020 0.017 —0.13+0.16 |0.41 0.69
/b 0.21 0.04 — 0.016 0.005 — — —
D*Tp* | 016 0.03 — 0.012 0.017 — — —
Dt p— 0.36 0.05 — 0.027 0.008 — — —

s Can also measure a using several modes: mm, pT, pp and a. 1

Alejandro Pérez,
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L e R R S e e e T

s The plan is to accumulate 1ab™ at Y (5S)
s Can cleanly measure semi-leptonic asymmetry (A°_ )
45, — BBy =By - X—ttvy) — B(B, - B, —» X~ ttvg) _ 1—|g/pl*
B(Bs — Bs — X {tvy) + B(Bs — B; — X {tv,) 1—|q/p*
s Expects g(A° ) ~ 0.004 @ 1ab™

s Correlation with other observables can help to discriminate NP scenarios
10;-._ 20

5! \ Lictle Higgs (LTH) scenario 15
O 10

. “ . ° e
S?J —10; ﬂ.‘.
215 el
—20:
—25
‘ -l —0.5 0 0.5 1
S'f)KS

s SuperB can also study rare decays with many neutral particles in the final
state which can be enhanced by NP

e.g. B, - yy can be enhanced by SUSY
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Rare D decays

............ g R v e

s Use Y (4S) and charm threshold data to search for rare decays

s Do YY-:
* Allows to measure long distance (LD) contribution D - u"u™ mode and to
understand if it exhibits NP

Br(D - W'W), = 3.0x10°° Br(D - yy)
. Br(D-yy),, ~ 1.0x10°®

* Threshold running and recoil technique will play a significant role

s Dovv (+y): (work in progress)

* Helicity suppressed in SM
Sensitive to new invisible scalar particles (e.g. Dark matter)
Need to use recoil technique at charm threshold

vv final state: irreducible backgrounds going down beam-pipe. Difficult analysis

vv+y final state: may be another story
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CPV in mixing for D decays

s g e R S e e e =

s The charm cu trlangle has one unique element: BC(CPV mixing phase)

Xe = &rg ubvﬂb,f f:s CSI
arg [~V Vea/VysVes)

: Yo = arg |=VipVen/VigVed
Vus Ve o, = (111.5+4.2)°
Vi B. = (0.0350 +0.0001)°
. = (68.4+0.1)°

4 Precision measurement of mixing phase in many channels (< 2°)
s Constrain B . using D - Tt Isosping analysis (similar to B-decays)

=
I

mfv” T I’twl cs T 1’

ub

« Search for NP and constraint §___~ 1°

* Can only fully explore in an e'e” environment
. Data from charm threshold completes the set of 5 |Vij| to measure

[J needs SuperB to perform a full test of the unitatiry triangle [see arXiv: 1106.5075
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Charm mixing: Summary

[

Strategy Decay al|lgn/pnl) x 10% o pg)”
HFAG (direct CPV allowed):

Clobal x* fit. < All modes> 118 19

Asymmetries a;:

s Can perform a precision

o < All modes= +18 ..
o N 111 _ measurement of charm mixing
yop KTK~ +38

y' Ktz +4.0 -

5" Ktn~ +4.9 ~ i

L e LB 4 s TDCPV: precise measurement
)" Ktmmal LE0 : of mixing phase

TDRDP (CPV allowed):

Model-dependent Kohth™ +5.4 +3.3

BES III DF maodel K2hth +3.7 +1.9

Superd DF model KO0tk +2.7 +1.4

SL Asymmetries agp:

7h ab ! at T(45) X v +10

500 fb ' at w(3770) K +10

500 fb! sk (3770) X TRD
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Lepton Flavour Violation (LFV)

[

s v mixing leads to low level of charged LFV (B ~ 107%)
* Possible enhancement with NP
 Searching transition from 3™ to 2" and 1 generation: 1 - p,e

——— ; 1
A "ﬁ_\_L a F o BaBar
g E ¢ Belle
. ) - & LHCh upgrade (est.)
. _Two order of magnitude g1o° 2 s SuperB [est)
improvements at SuperB over 5 £ 5 0% © o o
current limits = [ .o o o @ o0 L “Uo
U‘IUF . I o N L T Q [ P
g0 E s e ¥ 8 O 0e®¥0%
& Lo o - o o 00
) 0 e .“i:j“ o o o %0 o . L
e Hadron machine are not ) . o % s &
competitive 10E A
- i)
[l [ -,
« e 80% polarization helps to 10°E . Niote: Superit has only evaiumted 3
- u few of the accessible modes.
suppress backgrounds - . . =
= 10" IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
I el G0 gt SRy e L el e

—.\_ﬂﬁﬂ‘ﬂ: ﬂ_‘—\. .\.#:u:h.h.'.c'.u:
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T- |.1y and 3|.1 LFV golden modes

TABLE III: Expected 0% CL upper lmits and Jdo evi-
dence reach on LFV decavs with 75 ab ! with a polarized

Golden modes only cleanly accessible  .j.ciron heam.

in e'e” environment

Expected Sr evidence
process U% CL upper limit reach
Models where LFV amplitude is . — P ——
dominated by EDM operator (e.g. Bir—>uy)  24x o S0
MSSM) it is expected that Blr—e7)  30x10 0.8 x 10
Br(t - LUK)/Br(t - py) ~ a Bir—ff) 23-82x107" 12-40% 107"
In other models (e.g. LHT) the ratio y LTH model
could be of order one __" | NP scale: 500GeV L, o5
« Very favourable to SuperB which I L :
could observe T - ppp =T‘-
* In this case many models, including £ g
MSSM, would be ruled out o
10-10L]

10*'0 1079 108

. , . . Br(t - pny)
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LFV: SuperB and other experiments

s An example: SUSY seasaw = CMSSM + 3v_ +v

4 T - Wy upper limit at SuperB with

oo

« 0.t neutrino mixing/CPV, T2K...
* UL-ey: MEG
10-8§ T TorTTrT T L | T T T | "I-' "|"
F SPS "iom = e § 11 | Correlated results
Wy M e e . 11| from T2K, MEG
r vl ™ -7 : i
a0 O<[8q| <4 ‘ g | and SuperB
. 19 E 0<|[6y <74 :
B il B85 Suagemese sl —iemee ¥
o .-~ 11 |—— SuperB
=, r ,;’ 1
~ 1077} ScEe e EEEEEE R R MEG (now)
N "y, 1014 cev. |—— MEG (design)
10° E 1 3
: 913 = 1wl
i 04n = :3O '
10‘1“g 912: 50 o |13
0.~ =10° o |, .
R Y v IEEE—1  Some models will be
107 107 102 o 1000 0% 0% 107

Alejandro Pérez,

BR(t—>uvy)
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Other Topics
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Precision Electro-weak measurements

PR R S e e e T

4 sin29W can be measured with polarized e” beams

« Measurement at Vs = Y(4S) theoretically clean (no b fragmentation
uncertainties as at Z pole). Same precision as LEP/SLC at the Z-pole

* Measurement feed in electro-weak fits. If deviation from SM can perform

measurement at (3770) to understand nature of deviation

025 L r T T T .
—— axisting maasuraments Measure LR asymmetry N
_ | = Tulure measurements (anticipated uncertainty) ] _|_ _ 3
0245 [ | wemm Sh (M3 scheme including higher orders) € € — bb
curve by Jens Erler T _|_ _ e
024 L SLAC I:1L-t1£11| o -’j__._u:.:I N A € € — CC
s - i — —
ﬁf% i ‘anH APV q?"‘ . E+E — T_I_T
235 2l
0235 ¥
S + o +,,—
L-pole i € € — P!' iu'
L sami-leplanic N
. Fepole leptonic Complements measurements
_ | planned/underway at lower

Q [GeV]
Plot adapted from Qweak proposal (JLAB E02-020)
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Alejandro Pérez,

Sensitivity of SuperB to specific NP Models

s Combine the measurements to elucidate structure of NP

Observable/mode H~ MFV| non-MFV NP Right-handed |LTH sUSY
high tan 3 £ penguins currchts AC RVVE AKM 4LL FBMESM

T —* [y oo | ok * * &k &
T — £8E * & %
B o rp % % e { CHM)
B — 1;['!’;-["]-E-I!--’iz-r * * W ¥ * * * o
Sin B — Kigle * * %k
5 in other penguin modes * % %[ CHM) * 3 % * % % *  |wkk|  kEw
Acp(B — X)) & & K * * NER [Fopropes e e ok
BR(B — X.v) &k ok * *
BR(B — X.) * * *
B — K¢ (FB Asym) * " PR (PRI TN
Bo — pp wA| Hkk | wkk |Hkk|  Hkw
3, from B, — J/yd Hohkd| kkk | KAk | % *
Tl Lol o
Charm mixing kwk| K * * *
CPV in Charm * ok

v = SuperB can measure it

Size of the effect in a given model/scenario

*%% Large
** Medium
% Observable, but small
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| LHCE

Obeervable/ modo Current SuperHd EBelle I1 | LHCL upgrade Lisoory
o (2017 (2021 (2021) (L0 wears of o
Efh—? T3ab™"' B0ab™"' |running) 50~
T Decays
T — pey (=10 < Ad = 2.4 < 3.0
r— et {x10°9) = a3 < 3.0 |< 3.7 (est.)
T — BEE (2107 < 1850 — 2T0 || < 244 | 2.5 — 8.2 = 10 -
Hy 2 Decaya
BR(B — v} (x10—7) 1.54 = 0.34 0.05 0.04 1.1+ 0.2
BR{B — po) (x107) < 1.0 0.0%2 0.03 .47 + D0
BR{B — K**uv&) {x10~%) = Hl 1.1 2.0 6.4 4 1.1
BR{B — K wr) (2107 =7 160 0.y 1.6 B N o
BR(B — &) {x107%) 3.35 =0.2 011 0.13 0.2% 3.15 4= 0.2%
AcplB — Kiora17v) (LOG0 — (L0600 | 0.0z a2 S 1)
= K [l-!-';'i-!:l‘l:-i:. Anlh~ M) 10-15k" =10k T XD -
BR(E — Fptup) (x107%) || 1.15=0.16 0.06 0.07 1.10 + 0.39
B— H"e"e" I:-i-:-rE::'.iF\.:: 1G5 EANIN 10-15k =10k Sy [HI0 -
BR(A — A eTe™) (=107 1.08 = 0.17 0.05 0.07 1.19 4= 0.3
ApplH — K] 0.27 £ 0. 147 ! (.04n LIRS —.089 &+ {1.020
B — X Y8 (events) 280 R.600 7.000 5
]}H{H—r.-’f,-l’f'-? ] (=10 ";]F J.66 = 07T 0.08 a1 .59 011
Sin B — KUx"~ —0.15 4 0.20 0.03% 0.3 -1 o 0.1
Sin B —n K" 028 = 0.07 0.0l a2 204115
Fin B — &K 0. 58 = 0.1°7 0.15 0.02 0.3 0.0% 4002
B! Decays _
BR{B" — ~v) (x10~™) < 8.7 0.3 0.2— 0.3 “ 0.4-1.0
AZp (%107 —7.B7 4= 1,06 ° J 4, O 0,02 - 0,01
. . LV Dregans
ix | (063 = 0.20% || nos%: | D.02% 0.04% 0.02% T k]
1) (0.75 4+ 0,12)% || 0.03% 0.01%: LI 0.01% ~ 107¥ [see above).
yer s (1.11 4 0.22%| no2% | 0.03% 0.05% 0.015 ~ 1072 [see above).
e (0.91 4 0.1T)%| 5% 2.7% aT05 35 ~ 1077 [see above).
arpf{q/o} ) —10.2 &+ 9.2 4.4 1.4 1.4 a0 [=0 10 [gee abana).

gin” @y al /s = ID.EEGEE.'."-L"‘.l-

Other processes Diecays

0.0002

i

-|. elean
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[ PRERSn S LEELEE LA s ons S O BRC = s L LR et oo

Observable/mode Current LHCH JuperB Belle 11 LHCb upgrade theory
now (2017) (2021) (2021) (10 years of running)| now
5! 7T5ab~t 50ab~! 50fb~1 |
a from wud 6.1° 5°¢ I i . | 1-2°
3 from cés (S) 0.8° (0.020)/0.5° (0.008)[0.1° (0.002)|0.3° (0.007)  0.2° (0.003) clean
8 from By — J/wn" 0.21 0.014  |0.021 (est.) clean
S from B, — J/yK! 7 7 clean
v from B — DK 11° 47 1° 1.5° 0.9° clean
|V.s| (inclusive) % 1.7 0.5% 0.6 (est.) ‘dominant
|Ven| (exclusive) % 2.2 1.0% 1.2 (est.) dominant
|Vis| {inclusive) % 4.4 2.0% 3.0 'dominant
|Vun| (exclusive) % 7.0 3.0% 5.0 'dominant

s The SuperB measurements of these quantities will be among the very best
for the foreseeable future.
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