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The high intensity path with the physics program

 Versatile flavour experiment

— Probe new physics observables in wide range of
decays.

o Pattern of deviation from Standard Model can be used
to identify structure of new physics.

* Clean experimental environment means clean signals in
many modes.

* Polarised e beam benefit for Tt LFV searches.



After Summer 2011



Good agreement no evident discrepancy or “tension”, even with
different statistical analysis

http://ckmfitter.in2p3.fr http://www.utfit.org
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p = 0.144 0ot (CKMfitter) = 0.132+0.020 (UTfit)
7 = 0.343+0.014 (CKMfitter) = 0.353+0.014 (UTfit)

T.Gershon @LP11



LHC Results on SUSY (slide from A.

Summer 2011 Cakir, Lomonosov XV)

So far no evidence for

Interpretation of the Physics Results for Summer 2011 SUSY

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

LHC Results on SUSY (slide from A.

Cakir, Lomonosov XV)

Interpretation of the Physics Results for Summer 2011

SUSY-PAS-T1-016

Observed exclusion limits from several 2011 CMS SUSY searches plotted in the CMSSM
(mg, my) plane

m, , (GeV/c?)
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So far no evidence for
SUSY.

The SUSY mass scale is
now looking likely to be
above 1TeV.

This has interesting
implications for some of
our measurements.

We need to make sure
our benchmark
processes and assumed
scales are still valid.



Summer 2011 L FV - MEG results
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Question:

After the first results from LHC and 2011 Summer
Conferences Is there arole for SuperB?

* Accelerator
Site
*Open issues for Detector.



Precision CKM constraints
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: -3 )
She) Y ————
e
\\\‘\\
oy
i Amy \ |5'4
| \
|
; |
-0, -0.1 v | Al " WA0 1, alaay
X B B Y R R Y e e R Ry Sy
P p

Unitarity Triangle Angles

o(a) =1-2°0(B) =0.1°,0(y) =
Cabibbo-Kobayashi-Maskawa Matrix Elements

|Vl @ Incl. 0 =2%; Excl. 6 =3%

|Vl 0=1%

|V,s|: Can be measured precisely

using T decays

V4| and |V |: can be measured at/near charm threshold.

SuperB Measures the sides and angles of the Unitarity Triangle



Nevertheless: Golden Measurements Of

CKM

Observable/mode | Current (now|SuperB (2021] Theory|

[

3 from b — eces
B, — J/jyxC
B, — J/yKY

Precision
measurements with
semileptonicB
decays onlyin e+e-
clean environment.

~
Vs inclusive

|Vus| exclusive

|Ver| inclusive

|Ven| exclusive

Experiment: - MNo Result Moderate Precisinn-Precise - Very Precise

Theory: Moderately clean -Clean Need lattice -Elean




..d Physics: Rare Decays

« Example:B* — (*v b ¥

— Rate modified by presence of H* (HWH -
r, = SM +NP
V
120
Q
2 100 mB
ra= 11— tan? 3
80 mi
Currently the inclusive b — sy channel
60 excludes my, < 295 GeV/c2.
40 : .
The current combined limit places a
20 stronger constraint than direct searches
from the LHC for the next few years.




Br(r—ppu)

Not only B Physics. The golden LFV

modes

 Symmetry breaking scale assumed: 500GeV.

1078

10710 1079

1{]—'8- =

1{]—3 =

c/o M. Blanke

NP scale assumed: 500GeV.

Current experimental limits are
at the edges of the model
parameter space

SuperB will be able to
significantly constrain these
models, and either find both
channels, or constrain a large
part of parameter space.

M. Blanke et al. arXiv:0906.5454



The golden LFV

 Symmetry breaking scale assumed: 500GeV.
NP scale assumed: 500GeV.

10710 107
| | Current experimentallimits are
o8l é at the edges of the model
2 parameter space
_ =
% § SuperB will be able to
L N significantly constrain these
o o models, and either find both
® channels, or constrain a large
part of parameter space.

c/o M. Blanke M. Blanke et al. arXiv:0906.5454



Charged Lepton Flavour Violation (LFV)

* v mixing leads to a low level of charged LFV (B~107>%).

— Enhancementsto observablelevels are possible with new physics
scenarios.

— Searching for transitionsfrom 3™ generationto 2" and 154, i.e.
T — ,U/ and T — €
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Lepton MFV GUT models complementary with MEG
Isidori, 4™ SuperB workshop
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POLARIZATION: Precision

Electroweak

° sin29W can be measured with polarised e"beam at

\/8=Y(4S) is theoretically clean, c.f. b-fragmentation at Z pole

Measure LR asymmetry in

0.25 [T T T T -
s e'e > bb
0.245:— — SM + o — + _
e'e > 1 u
0.24-— — _
g ee 1T
= - APV .
W ol - f at the Y'(4S) to same precision as
[ LEP/SLC at the Z-pole.
L Canalso perform crosscheck at
P(3770) anduse cc insteadof bb
0225 —vnwl vl v vl il el 0l
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POLARISATION: Precision

Electroweak

° sin29W can be measured with polarised e"beam at

\/8=Y(4S) is theoretically clean, c.f. b-fragmentation at Z pole

Measure LR asymmetry in

0-25 T llllllll T llllllll T TTThT

| cuent e'e > bb
0245 | = sM L L
e'e > utu
i e'e > 1

il
sin©,,

at the Y'(4S) to same precision as
LEP/SLC at the Z-pole.

i fAPV
0235

023

Canalso perform crosscheck at
P(3770) and use cc insteadof bb
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Charm @

( )
> Run at Y(4S): L=10"° em™?sec™!; [Ldt=T5ab™' at the T(4S)
By=0.237
v Large improvement in D° mixing and CPV: factor 12 improvement in statistical
error wrt BaBar (0.5 ab™?);
v time-dependent measurements will benefit also of an improved (2x) DY proper-

time resolution.  [F1KHzof c ¢ ]

\ J
( )
Unique feature of SuperB

» Runatw(3770):L = 10°° ecm™? sec™; [ Ldt = 500fb' [ 1ablat ¥(3770)
By from 0.237 to 0.56 (and polarization)

v DD coherentproduction with 100x BESIII data and CM boost up to By=0.56;
v’ almost zero background environment;

v possibility of time-dependent measurements exploiting quantum coherence
v Study CPV with Flavour and CP tagging.




Charm Mixing & CPV

Collect data also with TDA at threshold and at the Y <.
Benefit charm mixing and CPV measurements.

1T T T T T T T ‘ T T T T T T T ‘ 1T T 1 I I | I I I I I I I | I I
[ kw7’ (x"y”) - Ml () L] K'wx’ (x"y") .
— 1-5 ¢ fit contours Kh'h (x,y) ] Krr’ Bray) -
Kt (x'%y)) E KT () i

— 1-5 ¢ fit contours
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Also useful for measuring the Unitarity triangle arigle y (strohg phage in D> Kt
Dalitz plot).

Recent very interesting result from LHCb on CPV a 3.5 ¢ effect!
Combining with Bfactories results 3.4 ¢



Experiment: M Nc Result Moderate Precision [Precise 0 Very Precise

Theory: Moderately clean [ Clean Need lattice [ Clean
Observable /mode Current|Super B (2022)| Theory
Luminosity ~ lab™! 75ab~!
T = p .
Benefit from polarised & beam
T — ey

B — v, pv very precise with improved detector

B — KW¥+uw

Sin B — Kon"y

S (other penguin modes)
ACP (B - Xam:"'j

BR(B — X.4)

BR(B — X.l)

BR(B — K™

Statistically limited: Ang. analysis with >75ab?
Right handed currents

Superg measures many mors modes
systematic error is main challenge

contral systematic error with data

Superd measures e mode well, LHCh does u

B, — pp

Bs from B, — Jfjo
B, =y

)

Mixing parameters

CP Violation Clean NP search

.2
anz By at T(4S5) Theoretically clezn
sin” Ay at ©-Pole b fragmentation limits interpretation




Spectroscopy

* Wide range of searches that can be made:

— SM searches, and understanding the properties particles, e.g. of

X, Y, Z (establishing guantum numbers and resolving issues in the
field).

— Searching for light scalar particles (Higgs and Dark Matter
candidates).

— Di-lepton and 4-lepton final states can be used to test:

* lepton universality (c.f. NA62, many possible measurements in this
area).

* models of Dark Forces (few GeV scalar field in the dark sector).

The BaBar's most cited paper Is the discovery of the
D.;.

20



sﬁ:a?i; REQUIREMENTS FROM PHYSICS

—

Parameter eqwrement omment

Luminosity (top-up mode)  103® cm?s!t @ Baseline/Flexibility with headroom
Y4s) at 4.103%° cm=2s?

Integrated luminosity 75 ab! Based on a “New Snowmass Year”

of 1.5 x 107 seconds
(PEP-11 & KEKB experience-based)

CM energy range T threshold to For Charm special runs (still
Y (55) asymmetric......)
Minimum boost Py =0.237 1 cm beam pipe radius. First
~(4.18x6.7GeV) measured pointat 1.5 cm
e Polarization >80% Enables 7 CP and T violation studies,
measurement of 7g-2 and improves
Boost up to 0.56 inruns at sensitivity to lepton flavor-violating
low energy under decays. Precise measurements of
evaluation for charm sin%0,, .
physics

:SuperB can also be a good “light source”: work is in progress to design Synchrotron
Radiation beamlines (collaboration with Italian Institute of Technology)



Baseline Collider parameters

Base Li

e T O (:f')el el It ca be mcreased by adding RF power up to a factor of 4.

LUMINOSITY (10°%%) cm? s’ 1 The runs near charm threshold W¥(3770) pay a factor O(10) in

Ener GeV 6.7 418 . . .

Circu%’ference = 125|8_4 luminosity. At charm threshold the boost( By ) can be increased up

X-Angle (full) mrad 60 to 0.56 for time dependent measurements , still with a reasonable

Piwinski angle rad 20.80 | 16.91 ) )

5, @Pp om 26 | 32 | polarization.

@ am | 0.0253 | 0.0205 ALSO A PHOTON SOURCE

Coupling (full current) % 0.25 0.25 " Wrm Undulators

&, (without IBS) nm [ 197 | 182 Wiz poeeea eI

¢, (with IBS) nm | 200 | 2.46 e AR S S _ o

3 pn | 5 | 615 I = S R

0, @ P um_| 7.211 | 8.872 e e
SEEREREEN NS S || R B TRt it e S 5

o, @IP um | 0.036 | 0.036 < - E=Em - “‘\.,_‘ o o

B um 11.433 £ e

3 um_| 0050 E o B e ke

o, (O current) mm 4,69 4,29 Z 0L R T " ; ."‘4_;

o, (full current) mm 5 5 £ : Solail \ | e

Beam current mA 1892 2447 § e ! 1

Buckets distance # 2 g 10" 4

Buckets distance ns 4.20 ;8; ‘ F: 3

on g2p % 2 § ol

RF frequency MHz 476 29 F — supeBLER

Harmonic number 1998 % [ ——SuperBHER

Number of bunches 465 @ f|——APS

N. Particle/bunch (10'°) 508 | 6.56 10 g Saa e

Tune shift x 0.0026 | 0.0040 | pings 3

Tune shift y 0.1067 | 0.1069 | ———PETRA I ; ]

Long. damping time msec | 134 | 203 == ' T g

Energy Loss/turn MeV 2.11 0.865 photon energy [eV]

og (full current) SE/E  |6.43E-04|7.34E-04|!(

M o¢ SE/E 5.00E-04

Total lifetime mn | 423 | 448 3.5 min beam lifetime ‘ CONTINUOUS INJECTION as in PEPII

Total RF Power MW 16.38




BABAR - March 2009



BABAR decommissioning

by

Deconstructed Onion

Storage
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IFR: Replace LSST with scintillator
+ WLS Fibers + SiPM

| Electronics, Trigger, DAQ: all new
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The Bancroft Building

b o

September 2011

QMUL

: 12 Nations
+ ngmo 52 Institutions
+ China 252 Collaborators

System Institutions
Bologna, Milano, Pavia, Pisa, Rome3, Torino, Trieste,

SVT Trento, LBNL, Queen Mary, RAL, Strasbourg, Bari

DCH LNF, McGill, Montreal, TRIUMF, UBC, Victoria, Lecce
SLAC, BINP, Cincinnati, Bari, Padova, Maryland, LAL,

PID LPNHE, UC Riverside

EMC Bergen, Caltech, Perugia, Romel, Napoli

IFR Ferrara, Padova, Krakow, Bologna

ETD SLAC, Caltech, Napoli, Bologna, LAL, Padova, Rome3
Padova, Ferrara, Torino, Bari, Bologna, Rome2, Pisa,

Computing Perugia, LNF, LBNL, Napoli, SLAC

Magnet/

Integration SLAC, LNF, Pisa, Genova

Backgrounds/MDI [SLAC, Pisa, LNF, LNS, Cagliari, Ohio State
(Valencia, Barcelona, Annecy, Tel Aviv, Liverpool, Kiev, ITER,
Kansas, Livermore, Louisville, Notre Dame,Ohio State,

TBD Princeton, Southern Methodist, South Carolina, Austin, Utah)
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SuperB Luminosity model
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Ground motion measurements 100 m from highway vs

COITEES

Integrated RMS of ground motion (B. Bolzon et al)

o Intearaed RAIS of vertisal araure matien 2t 100 fram the highesy Irizgrated RMS of ground mafion af 100m from the highwary, 'f axis

et S

P |~ {11 00jHz-Awerage 1,502 Avarage

Putti worke near fle sensors - | [1;100}Hz Trarsisrt AT ——— [150]Hz Trans ant
| |#=[0.2100]Hz: Average (0.3 50 HzAverege

* Vibration measurements on
site (April2011) show «solid»
ground in spite of the vicinity
of the Rome-Naples Highway

Intograted AMS [rr)

Vertical

"Ponan 187 18h30 17h 17301 Thio
Time lhours]

—
Irtegrated RMS of ground mation 2t 100m from the highway, X ais

10°
‘W“ :[1550|Hzﬁwmgn .
s s D e v N.B: Public works near the measurement 100 m away

B 10 16h30 * The Highway is at higher level
with respect to the site, and
the traffic vibrations («cultural
noise») are well damped .

Integ rated RMS [m]

in the three directions!!
# Vibrations of the highway well attenuated with the distance (100m)!! =

IP 300 nm 20-40 nm

Final Focus 300 nm 20-30 nm

Arcs 500 nm 20-30 nm



The Discovery Potential of a Super B Factory Slac-R-709
Physics at Super B Factory: hep-ex/0406071

SuperB report: hep-ex/0512235
SuperB Conceptual Design Report arxiv.org/abs/0709.0451

New Physics at the Super Flavor Factory arxiv.org/abs/0810.1312

Detector Progress Report: arxiv.org/abs/1007.4241

Physics Progress Report: arxiv.org/abs/1008.1541

Accelerator Progress Report: arxiv.org/abs/1009.6178

The impact of SuperB on Flavour Physics : arxiv.org/abs/1109.5028
See http://superb.infn.it
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http://arxiv.org/abs/1008.1541
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experiment: Hl No Result

Moderate Precision Il precise B8 very Precise

Theory: Moderately clean [l Clean Need latfice [ Clean
Observable/mode Current {nnwleH(:h {mlﬂlﬂuperﬂ' [2021) | LHCh upgrads thsur_'rl
7 Decays
— =

T — B

il
B — rw, e
B K™up

Sin B — Kiny

S in other penguin mod
.I‘!.{.'F‘{B —F .xn."r':l

BR[B — X.~)

BR(B — X.)

BR{B — K"

e

E

Hs Decays

B, — up

Ha from Be — Jiye
By — 1

Ll

.mixing parametsrs
CPV

sin? By at T(45)
sin® My at Lrpole

iﬁ%

Progision EW

Eensfit from polarised & beam

very precise with improved detector
Statistically limited: Ang. analysis with =75abt
Right handed currents

Superd measures many more modes
systematic error is main challengs

control systematic error with data

Superd measures & mode well, LHCD does p

Clzan MF search

Theoretically clean
b fragmentation limits interpretation



Future Super B Factories

SuperB Super KEKB

Peak >10% 0.8 x 10%
Luminosity
Integrated 75 abrt 50 ab-t
Luminosity
. Non Green Field
Site (Tor Vergata) KEKB Laboratory
Collisions end 2016 2015
Polarization 80% electron beam No
Low energy 103> @ charm threshold No
running
Approval status Approved Approved




SuperB site @ Tor Vergata, 4.5 Km from LNF

P
/
.
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Possible photon beamlines

Campus of Tor Vergata

about 30000 m2available




