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SuperB The physics capabilities of this project are documented in the following: \E.QS’

\ Conceptual Design Report:  arXiv:0709.0451 -
Valencia Workshop Report:  arXiv:0810.1312

White Paper: being finalised: SLAC-R-952, ~85p (available soon)
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7°\ Operate between Charm

W SuperB: PhySICS threshold and Y(65S).

* See white paper for details (on archive soon). s a Super-CLEO/B/t-charm
(and more) rolled into one!

ALL angles of UT: -
- a, B,y Polarisation
B&DCPT -

Violation
LFV

CP I
Violation

All areas
are related
to new
Exotica (A°, physics

DM, ...)

Precision
CKM & SM

Precision EW:
e.g .sin’0,,

Spectroscopy

[Vus|. [Vub], [Veb], LG physics i oty avese,
|Vis/Vtd| |

 The only experiment with access such a wide range of flavour observables.
* (theoretically cleaner) inclusive measurements only in e*e™ environment.
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SuperB: Physics

 See white paper for details

Quantum
Gravity

(m)SUGRA

4th
generation

Dark

Extra Forces

Dimensions

e Data from SuperB will be used to reconstruct the new physics Lagrangian

\E_Q,?.l
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Goals Qs

75ab™! of data in 5 years of >80 x10° B pairs (75ab-1)

nominal running. 70x10° T pairs (75ab-1)
700x10° charm pairs at threshold (500fb-1)
+ B; @ Y(5S), + other resonances etc.

80% polarisation for Polarisation:

electrons. * 5in?0,, at 10.58 GeV (precision EW test,
cleaner than & same precision as LEP).
* Improved background rejection for T

Run at Y'(4S) and other LFV searches.

resonances between Charm Threshold Running:

P(3770) and Y(6S). * 3months = 500fb?
* CP violation using quantum coherence
of D%-Dbar.

Even more of a flavour * Precision SM (helps y extraction from B
decays).

factory than the current vs)

* CPT violation in D decays.
generation of B factories! * We are still working on studies to
understand the full potential of this.
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* Really need ~75ab™! to observe this mode.

Specific examples:

Only accessible in e*e”

Heff:_

4GRp

V.
\/th

L (C

B K™yt

Not in SM

7 +CROR) + h.c

BSM: Right handed currents and complex Wilson coefficients.
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— Specific examples: B — K™y QS’

 Only accessible in e*e”

* Really need ~75ab™! to observe this mode.

* NP sensitive observables in BF of K and K* mode.

* Also have f in K*mode as additional constraint.

\/|C}j|2 + |C%|? —Re (CYCY%*)  sensitive to models with Z
|(CV)SM| ; n = ICZP I |C]V%]2 penguins and RH currents.

e.g. see AItmannshofer Buras & Straub
B — KVV

e 0.5 LI AL B BEL RN BN SN N AL R BB AL
04 Expected constraint on (g, n) with 75ab=1-
0.3
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Specific examples: 7 — K1y

=
>

* Only accessible in e*e™ (golden modes: py, 3 lepton)

* Expect to retain background free searches with polarised

electron beam.
Model dependent NP constraint.

Golden channel for finding LFV.

Correlated with other flavour observables:

MEG, LHCb etc.

TABLE III: Expected 90% CL upper limits and 30 evi-
dence reach on LFV decays with 75 ab™! with a polarized
electron beam.

Expected 30 evidence
Process
90% CL upper limit reach
B(T — p7) 2.4 x107° 54 %1077
B(T — ev) 3.0x1077 6.8 x 1077
B(t — £6f) 2.3-82x10""" 1.2-40x107"?

T%N’YV

mg = 300GeV  BLUE
mg = 500GeV  RED

DS T ' '

-0.15 L
01 -0.05 0 D.DS DA 01S 02 025

1
-
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Specific examples: Precision sin%0,,

* Only accessible in ete” with polarised electron beam.
 Theoretically clean test of SM (cleaner than LEP result).

0,25 T llllllll T llllllll T T TTT000

- | — current

| | — future
0.245 | | w— SN\

* With Polarised e~
beam, SuperB can
measure sin?0,, as
accurately as LEP.

0.24
i f\Pv
0.235 -

023

sin@,,

* If an interesting result
is found, this
measurement can be
repeated at charm

I 1 threshold: precision to
0205 vl vl vl i v el el ol pe studied for Y(3770).

0.001 0.01 0.1 1 10 100 1000

veY,
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Specific examples: Charm Threshold € \‘Qﬁ’

* 3 months of running will give 500fb-: 50x BES-III

I [ T ! [ T ! I [ T ! I T T T

T I
- M ah (v, ) Kwx’ (x”,y”) . -

I T [ ! T I T T [

\
M Ar oy, ] Kww (x”y") T
- W Khh (x y) — 1-5 ¢ fit contours . - Wl Khh (xy) [] K7z’ (8, i
K (k%) . - K (%) L K'T (8y) y
— 1-5 ¢ fit contours
0015 — — 0015 — —
(a) Super B 4S only a i (c) Super B with 500 tb'" at (3770 y
N . | 2

0.01 0.01

0 Xp 0.005

* Precision charm mixing.

 + CPT Violation, Rare Decays, CPV using quantum correlations,
decay constants, ... @s>’
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L Summary )

* SuperB:
— Can do everything that Belle Il will cover, but with 50%

more data than Belle |l (same is true Re: BES-III).
* (so won't repeat the Belle Il physics conclusion here)

— Unique potential to search for new physics:
* Polarisation: Precision EW tests: sin%0,,,.
Improved background rejection: T LFV.

e Charm Threshold:

— Do everything that KLOE(2) and B Factories have done with K° and
B decays, but with D° decays and other final states at {(3770).

— CPV, CPT, Lepton universality, Dark Forces, DM, ... [Will also run at
other Vs; e.g. Y(5S)].

— Will measure the widest range of flavour observables
of any existing or proposed facility.

http://web.infn.it/superb/
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Additional slides
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Case studies:
1. Lepton Flavour Violation: t decay as an example of many LFV measurements possible at SuperB.

2. Neutral Higgs AO: what can the flavour sector add to high p; searches?
3. Charged Higgs: what do we know; what will LHC tell us; what does SuperB add?

4. AS measurements: high mass particle interferometry.

Physics Case in the LHC era

Why is a Super Flavour Factory like SuperB relevant
when we have the energy frontier experiments and
LHCb?

What is the minimum data set to make sure that
we are doing something sensible?

May 2010 13
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May 2010

Charged Lepton Flavour Violation
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90% C.L. Upper limits for LFV t decays

— Lepton Flavour Violation (t decay) W

Dyl ush v lhh VE
1 1 . 1
10° e T eeege T e e T o E (other modes not yet studied)
- e o '. ! o oo o 1 R Process Sensitivity
- . 000, e - R 9
B IR N R St S S Blr—pn)  2x 107
2 : : : o 3 B(r—ev) 2x107
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b& 9(.)5" o o 999 o ® ° 1© BaBar B(r —m) 4 x10”
10-8_ . @ .Q. _-;-Be"(i) B(’T _ 87']) 6 % 10—10
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* SuperB
(off the scale)

oooooo
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01‘”10’101@3&1 0’3 D', 03‘@0) 111@ BE t:t:!!gg"“"”‘”iwiwiﬁ ﬁx!
wiwiwimimimiwi EE ngx
0 '3

e LHC is not competitive (Re: ATLAS, CMS, and LHCb).
* 80% polarised e~ beam helps reduce SM background.

e SuperB sensitivity ~¥10 — 50x better than New Physics allowed
branching fractions.

May 2010 15
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90% C.L. Upper limits for LFV t decays

— Lepton Flavour Violation (t decay) W

i i . .
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e LHC is not competitive (Re: ATLAS, CMS, and LHCb).
* 80% polarised e~ beam helps reduce SM background.

e SuperB sensitivity ~¥10 — 50x better than New Physics allowed
branching fractions.

May 2010 16



Lepton Flavour Violation (t decay)

T—>Wy upper limit can be correlated to 6,5 (neutrino mixing/CPV, T2K etc.) and also

to u—ey.

Complementary to flavour
mixing in quarks.

Golden modes:
— T—uy and 3u.

e~ beam polarization:

— Lower background

— Better sensitivity than
competition!

e* polarization may be used later
in programme.

CPV in t—Kqmtv at the level of ~10™.

Added Bonus:
— Can also measure t g-2
(polarization is crucial).
— 0(g-2) ~2.4 x10® (statistically
dominated error).

May 2010

=
o
T

~

BR (u

SUSY seasaw = CMSSM + 3v,+ v
10° ¢
mQ;

1010 ¢

1013 L

~

Herreo et al. 2006

101}

10-12

SPS 1a
mN1-10 % Gev, mN2-10 ' Gev

 =10° eV
o<m|<m4

0< 16, <m/4

Use u y/3l to distinguish SUSY vs. LHT.

17



— Lepton Flavour Violation (t decay) W

* t—>y upper limit can be correlated to 0,5 (neutrino mixing/CPV, T2K etc.) and also
to u—ey.
W SUSY seasaw = CMSSM + 3v,+ v

~

 Complementary to flavour .y Herreo et al. 2006
mixing in quarks. of  mm10™ GV, my = 10 Gev |
I d 10 - m.=10%ev
° . H -7
Golden modes: 110 | MEG (now)
— —_— = o p
T MY and 3“' El? 10.11 ;________________j,. “
e beam polarization: R ’
— Lower background &
— Better sensitivity than 107 F
competition! 1014 L
L my, = 10'2 Gev
* e* polarization may be used later 1078 J g

in programme.

CPV in t—Kqmtv at the level of ~10™.

Added Bonus:
— Can also measure t g-2
(polarization is crucial).

— 0(g-2) ~2.4 x10® (statistically L .
dominated error). Use u y/3l to distinguish SUSY vs. LHT.

May 2010 18



— Lepton Flavour Violation (t decay)

* t—>y upper limit can be correlated to 0,5 (neutrino mixing/CPV, T2K etc.) and also

to u—ey.

e Complementary to flavour
mixing in quarks.

* Golden modes:
— T—uy and 3u.

e e~ beam polarization:
— Lower background
— Better sensitivity than
competition!

e* polarization may be used later
in programme.

CPV in t—Kqmtv at the level of ~10™.

Added Bonus:

— Can also measure t g-2
(polarization is crucial).

— 0(g-2) ~2.4 x10® (statistically
dominated error).

May 2010

BR(u—ev)

~

SUSY seasaw = CMSSM + 3v,+ v

O

%

Herreo et al. 20

10%¢ : s
SPS 1a '

100l mni=10""GeV, my, = 10" Gev ]
* m.=10%ev P 5
10-104' MEG (now) §

10

1072 ¢

06

1014 [
e My = 102 Gev
100™ 10T e

Use u y/3l to distinguish SUSY vs. LHT.

1

9
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¥  Lepton Flavour Violation (t decay) W

mg = 300 GeV  BLUE

* SU(5) SUSY GUT Model (arXiv:
ms = 500GeV RED 5) ‘

0710.5443, Parry and Zhang).

B ¥ T T T * Model has non-trivial SUSY squark
% couplings.

* Current B¢ mixing measurement
favours B(t=>uy)>3X107.

* Need SuperB to probe to this
sensitivity.

N.B. Different New Physics
Models have different

01 -0 . ! features, and different

hierarchies!

May 2010 20
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W | epton Flavour Violation (t decay) &

* SU(5) SUSY GUT Model (arXiv:
0710.5443, Parry and Zhang).

1e-06

1e-07 A

* Model has non-trivial SUSY squark
i couplings

1e-08 |

* Current B, mixing measurement
favours B(t=>uy)>3X107.

1e-09 |

BR (T—WNY)

* Need SuperB to probe to this

1e-10 | “ .
& 1 sensitivity.
1e-11 | 4
{ N.B. Different New Physics
i , 1 , , , , . Models have different
1e-12
-180 -135 -90 45 0 45 90 135 180 features, and different
NP _ ,
()8 [degrees] hierarchies!

May 2010 21
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W | epton Flavour Violation (t decay) &

* SU(5) SUSY GUT Model (arXiv:
0710.5443, Parry and Zhang).

* Model has non-trivial SUSY squark
couplings

* Current B, mixing measurement
favours B(t=>uy)>3X107.

BR (T—-NY) /BR (1eY)

* Need SuperB to probe to this
001 | : ] sensitivity.

o.m1 '} L L 1 L L 'l
-180 -135 80 45 D 45 90 135 180

0, [degrees] N.B. Different New Physics

Models have different

features, and different
hierarchies!

May 2010 22
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Some Higgs Phenomenology

N.B. The SM Higgs (within CMSSM) can also be constrained using b to sy, g-2
and Qcpy. SuperB has input to sy and the g-2 constraints.
e.g. See: Weiglein et al. arXiv:0707.3447

Here | show two non-SM scenarios.

May 2010 23
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MSSM: LHC/SuperB complementarity==
s 400 [
3 390
., 380 —" - .
= > Blue = LHC:
360
:jz * Will be able to measure m(A) [CP odd
330 Higgs mass]
:fz ~—— * Poor sensitivity to tan [ratio of Higgs
300 L— vevs]
10 30 40 50 60 70 o .
anp *POOr sensitivity to A [coupling]
400
§ 390 Red=LHC+EW/Low-energy constraints
= (includes SuperB):
370
360 Observable Constraint theo. error
350
340 Rgg, 1.127 £ 0.1 0.1
330
e Ran, 0.8 +0.2 0.1
310 BR; ., (3.5+0.35) x 1078 | 2x10°9
o0 90 B0 700 600 500 400  -300 Rgr 0.84+0.2 0.1
b— s
A (GeV
(GeV) Aa, (27.6 +8.4) x 10710 | 2.0 x 10~10
Current analysis of data prefers MSVSY | 80.392 +0.020 GeV | 0.020 GeV
tanB~10.  gpics7 183307 (2008) sin? 3VSY | 0.23153 +0.00016 | 0.00016
Viey 2010 MUt SUSY) | > 114.4Gev 3.0G
M, 4 Ge 0GeV
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M, (GeV)

M, (GeV)

70

400
390
380 """ /\
370
360
350
340
330
<L) N
310
300 -
10 20 30 40 50
tanp
400
390
380
370
360
350
340
330
320
310
300
-1000  -900 -800 -700 -600 -500 -300

Current analysis of data prefers

tanpf~10.

May 2010

EPJC 57 183-307 (2008)

A (GeV)

+

SSM: LHC/SuperB complementarity<

Blue = LHC:

* Will be able to measure m(A) [CP odd
Higgs mass]

* Poor sensitivity to tan [ratio of Higgs
vevs]

*Poor sensitivity to A [coupling]

Red=LHC+EW/Low-energy constraints
(includes SuperB):

* Can build on the m(A) measurement to
measure tanp.

Again LHC and SuperB are complementary
experiments. Each can contribute
significantly to the knowledge of new
physics.

25
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— Charged Higgs: B* — 7*v
e Within the SM, sensitive to b
~ -4
fyand |V |: Bg,~1.6x10%. (H W
* B affected by new physics.
— MFV models like 2HDM / MISSM. u v
— Unparticles. . . G2 2
B (B —1v,) = S ——2)f; IAR?
* Fully reconstruct the event (modulo v). B
Bya =(1.73£0.35)x10™ i . Sy
>400¢ s00/ 7
$350(2) i ]
8300;— §600 ]
3250 ;‘Signal F
_9200;_/ +|2400 _
S150F7 AF =
LE'IOO: Y Background 200/ ]
s (===
vososzsse 0 0.25 0. 5075 1 tan B
(GeV) 2HDM: W-S Hou PRD 48 2342 (1993)

MSSM: G. Isidori arXiv:0710.5377 26

I'NOT INCLUDING NEWB- Factory RESULTS ! Unparticles: R. Zwicky PRD77 036004 (2008)
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* B-factory searches competitive with LHC era: e.g. 2HDM

Existing Constraints from BaBar and Belle.
Combined Higgs search constraint from ATLAS: arXiv:0901.1502 @14TeV
600

500¢ Converted constraints expected from ATLAS

onto the plot by hand.

95% C.L. exclusion sensitivity

CDFRunil
55! Excluded
fedon o

100}

[ Jaom™

: 10!
L [ RE°R

0 Scenario B ATLAS
0 10 20 30 40 50 60 70 : : :

90 110 130 150 170 200 250 400 600
tang m,, [GeVl
LHC expected to have 5fb-1 @14TeV ~ 2015.

May 2010 27



@ Charged Higgs WO

* Higgs mediated Minimal Flavour Violation: ] .
py = e ).
BSM

(Assuming SM branching fraction is measured)

o0 2HDMHAL . (1 an2p™
- @ 75ab!
- H 23p1
: U LEP m,>79.3 Gev
~ «st ATLAS 30fb~"

- Low tanp
excluded by

- b>sy

0 [
4 10 20 30 40 50 a0 70 a0 10 20 30 40 50 &80 70 820

tang tang

* Includes SM uncertainty ~20% from V  and f;.

B-factories actually have 1.5ab™! of data: ATLAS sensitivity sketched from combined sensitivity plots in arXiv:0901.0512.

My (TeV)
w
o
M, (TeV)
N

L=

N
o
I
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Time-dependent CP Violation
as a New Physics probe

May 2010 29



N AS measurements

* (=(21.1+0.9)° from Charmonium
decays.

* Look in many different b—s and
b—d decays for sin2[3 deviations
from the SM:

 The golden channel is:

5 9.0, (KK)
d _
‘ \\ Z:&; high mass

parucies In 100ps: H, X, ...

May 2010

—
> 5 o discovery
| possible
! (extrapolating from today)
— K’ .
— K, -
| o
K'K'K, . J
! ©
| o ]
> 0 K = @
I c
e 71" K - i
: 3
ey KKK = §
|
: (O] Ks ==
i P KS =
;—} n°n’K _
SO (S g
e /7 = }l
' D*D" .
D'D’ - _
| | I L1 1 I L1 1 | L 11 | L 11 | L1 | L1 L1 1 | L1 |
-1 -08 -0.6 -04 -0.2 0.2 04
(5,-5.)
30



AS measurements

The SM uncertainty is strongly
mode dependent.

measured and theoretically
clean.

Prefer to also have robust
constraints from more than

KsKgK" —_—
£9(980) K° st Not including LD amplitude
n K’ —

o K’ ——
______________________________________ | TS ____
______________________________________ . - IS .|

0 :

(])K —
______________________________________ L oo

T]’KO T —

1 1 1 1 | 1 1 1 1 I 1 1 1 1 _l 1 1 l 1 1 1 1 l 1 1 1 1
03 02 -0.1 0 0.1 0.2 0.3

one theoretical approach.

Precision measurements of the
reference Charmonium decay
also have a small SM
uncertainty.

May 2010

Theory uncertainty: A S¢\/

I QCDF, Beneke et al., PLB620 143 (2005)

SCET/QCDF Williamson and Zupan PRD 74 014003 (2006)

|| QCDF Cheng, Chua, Soni PRD72, 014006 (2005); PRD 74 094001 (2005)

Il 5U(3) Gronau, Rosner, Zupan PRD74 093003 (2006)
I QCDF Buchalla, Hiller, Nir, Raz, JHEP 09, 074 (2005)

Li and Mishima PRD74, 094020 (2006)
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= We were reminded that we should be
careful with what we compare:

= New Physics could affect ccs sin2f3.

1) Predict sin2f3 from indirect constraints.
[sin(28))Prediction — 9 87 4 0.09. EE

no‘/ub

2) Compare to ccs measurement.

[sin2B]. =0.672+0.023 [

3) Compare to clean penguin measurements.

[Sin 2[))]clean

b—s—penguin

=0.58+x0.06

(or the average of the two)

Are these 2.1-2.70 hints

for new physics?

Lunghi and Soni, Phys.Lett.B666 162-165 (2008).
Buras and Guadagnoli Phys Rev D 78 033005 (2008).

= Can theory error be reduced for
other modes?

AS measurements

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

possible

> 5 o discovery

(extrapolating from today)

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

D'D

IIIIIiIIllIIIlIIIlII[lI

10-

]

o ———
|

I[IIII|

-1.2

-1

-0.8

0.6 -0.4
(Seff_ S c‘cs)

-0.2

0

0.2 04

32
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Increasing importance

Decreasing error

ek AS measurements
Mode Current Precision |Predicted Precision (75ab™!)|Discovery Potential
Stat. Syst. Th. |Stat. Syst. Th. 3o o
J/YKS  ]0.022 0.010 < 0.01{0.002 0.005 < 0.001 0.02 0.03
n' K2 0.08 0.02 0.014 |0.006 0.005 0.014 0.05 0.08
PK 2 0.28 0.01 — (0.020 0.010 - 0.07 0.11
foK?2 0.18 0.04 0.02 |0.012 0.003 0.02 0.07 0.12
K2K2K2 | 0.19 0.03 0.013 |0.015 0.020 0.013 0.08 0.14
HK?2 0.26 0.03 0.02 [0.020 0.010 0.005 0.09 0.14
T K2 0.20 0.03 0.025 |[0.015 0.015 0.025 0.10 0.16
wK?2 0.28 0.02 0.035 |0.020 0.005 0.035 0.12 0.21
KtK-KZ 0.08 0.03 0.05 |0.006 0.005 0.05 0.15 0.26
n'7°K% | 0.71 0.08 — |0.038 0.045 — 0.18 0.30
pK?2 0.28 0.07 0.14 [0.020 0.017 0.14 0.41 0.61
J [p7° 0.21 0.04 — |0.016 0.005 - 0.05 0.08
D**D*~ 10.16 0.03 — 10.012 0.017 - 0.06 0.11
D™D~ 0.36 0.05 — [0.027 0.008 — 0.09 0.14
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7/°\ o
per? Precision CKM W)

. Precision CKM from SuperB will open up more
* CKM is a 36 year old ansatz. new physics search opportunities: e.g.
K=>mvv:

e Works at the 10% level.

* Small new physics contributions
not ruled out (% level).

+—
Q)
(o))
: T K* decay has a
* No underlying physical insight. O
ying pny & B similar error
S budget.
[ .
| -
Q

U. Haisch, Kaon '07

= 0.6 = 0.6
0.5 > 0.5
0.4 —\ 0.4
03 | / 0.3F & |
0.1 —\ |/ 0.1
0 :f// 0
5/ I\ UT¢
-0 Ll lJ l L L l Ll 1l I Ll 1l I L1l 1 1 l 11 l L 1l 1 -0
%1 o0 01 02 03 04 05 06 43
P
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7/°\ B physics @ Y(4S)

' Variety of measurements for any observable !

=P [V, (inclusive) 8% (+)

channels with 7%, y’s, v, many Ks...

Qllnnrg ----------------------------------------- 2z - - uz
Observable B Factories (2 ab™") SuperB (75 ab™")  Observable B Factories (2 ab™") SuperB (75 at
sin(28) (J /4 K°) 0.018 0.005 (1)
cos(28) (JJ4 K 0.30 0.05 B(B — 7v) 20% 4% (1)
sin(28) (DRO) 0.10 0.02 B(B — pv) visible 5%
cos(28) (DhRY) 0.20 0.04 B(B — D1v) 10% 2%
S(J/4 ) 0.10 0.02
S(DYD™) 0.20 0.03 B(B — p) 15% 3% (1)
a (B — ) ~ 16° 3° B(B — wr) 30% 5%
o (B = pr) ~ I [Ap(B o K*) 0.007 (1) 0.004 (1 #)
b = | AP
Acp(b — s7) 0.012 (1) 0.004 (1) |
~ (B — DK, D — CP eigenstates) ~ 15° 2.5°
~v (B — DK, D — suppressed states) ~ 12° 2.0° AOP’(Ob 0—) (S + d)’}’) 0.03 0.006 (T)
~ (B — DK, D — multibody states) ~ 9° 1.5° S(K Ll 7) 0.15 U (*)
~ (B — DK, combined) ~ 6 12 | S(p™) possible 010
28 4 4 (D)=2F, DEKI=T) 20° 50
, [ Acp(B — K*eb) 7% 1% |
| S(PK) Ll L) [ AFB(B s K*e8)s, 25% %
P Y T W—
— ' ' B(B — Kuvv) visible 20%
S(K%m%) 0.15 0.02 (%) B(B - nop) - esible
S{wK? 0.17 0.03 (x
SE ng;) 0.12 0.02 E*; | Possible also at LHCb |
| Similar precision at LHCb |
|Veal (exclusive) 4% (+) LU% () Example of « SuperB specifics »
" ’:'I e B 2 ek ) # inclusive in addition to exclusive analyses
() |




7°\ T physics (po]arized beams) Charm at Y(4S) and threshold

SuperB

u Process Sensitivity Mode Observable B Factories (2 ab™') SuperB (75 ab™")
= D' = K'K- v 23 x 102 5 % 10~
B(r - py) 2x10 D' =K 33 x 107 T 100
; — % -2 x 1074 3x107°
B(r — exy 2x107° D '
( ’7) D" — K2rtn= wp 2-3 x 103 5x 104
Blr - ppp) 2x1071° zp 2-3 x 107 5% 104
, _ Average , 1-2 % 102 3% 10~
B(r — eee) 2x1071° e o " .
D 2-3 % 10 5 % 104
B(r - pn)  4x1071° T 2 3% 10°°
D"—K™r T 2 X

Ly 4 _4

_10 ,y/ e& 7 x 10
B(r —»en)  6x10 DoK*K- yor wwo‘ 5x 1074
. _ 0 70 _+ - ) ¢ Y 49 x 1074
B T = gho 2 X 10 10 D" —Kgr'r T he C . .
( b) y ,‘o “X‘ 3.5 % 10_2

lq/pl (1) 3x 10

[ 2°

B, at Y(5S) —
S Channel Sensitivity
[0 +o— O +,,— 1 % 10-8 |
Observable Error with 1 ab™' Error with 30 ab™* e A g
™ ™ DY — 7Pete DU — nOutyu- 2x 1078
AT 0.16 ps 0.03 ps 0 T - 0 + - : -8
T 0.07 ps~? 0.01 ps~? boneren, Dy 30
f e el : -7012 : 83 D° — Kiete, D® — Kiptp~  3x107°
s from angular analysis 2 D+ = m¥ete=, DY — mHutu- 1% 10-8
Ay 0.006 0.004
| dcx . 0.004 0.004 - | D° — ey 1x 1078
| B(Bs — ptp7) - <8&x10 | Dt — rretu™ 1x 1078
|Via/ Vis| 0.08 0.017 DU = e, 2% 10-8
B(B; — ) 38% % D — ety 3x10°%
Bs from J/pp 16° 6° D° — KOe*uT 3% 108
Bs from B, — K°K° 24° 11°

Dt — metet, Dt — K-etet 1x10°8
Dt — rptut, DY — K-ptut  1x 1078
Dt — me*u¥, Dt —» K-e*pt  1x107%

Bs : Definitively better at LHCb
May 2010
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7°\

SuperB
| -4

M, (GeV)

M, (GeV)

The Physics Case in 1 Page
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per? The Golden Matrix L)

 Each mode is a golden signature of new physics.

— A priori we need to measure them all!

H* MFV Non-MFV NP Right-handed LTH SUSY
high tan 3 Z-penguins  currents
B(B — X.7v) L M M
Acp(B — X.7) L M
B(B — 1v) L-CKM
B(B — X.t) M M M
B(B — Kvp) M L
Sk gm0y L
The angle 3 (AS) L-CKM L
T — Y L
T — pupup

L
... + charm + spectroscopy (DM /Light Higgs etc).

— The physics white paper has a section on the task of trying to
reconstruct features of the NP Lagrangian using SuperB.
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