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The Super Flavour Factory
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beauty , charm, tau
CPV asymmetries, FCNC loops, LFV,
Tau mag.moment, EDM
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The two ways are complementary
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Some channels as t LFV clear segnals of NP

With 7-10x1010 pair bb, cc, tt (75-100 ab-1) it is possible
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New DK state(s) at 2.86GeV/c2

Ds2(2573)+

Spectroscopy of new, 
unexpected states

No 
Mixing

D0 – D0 mixing

B� tn setting limits on 
MSSM parameters
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r A���± �����;
h A��± �����3

r A����:2� ± ����;
h A���233± ����:

Improving CKM is
crucial to look for NP

#�=�B

75 ab-1 SuperB and 
Lattice calculation 
improvement
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Charm FCNC

Charm mixing and CPB Physics @ Y(4S)

Bs Physics @ Y(5S)
t Physics
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How signal would like 
with MH=350GeV
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Re (d13)LL

Re (d13)LL

SM SM

Determination of coupling [in this case : (d13)LL ]

with   10 ab-1  and  75  ab-1



Red are LHC+EW constraints+
Blue is LHC alone
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IF LHC DISCOVERS 
SUPERSYMMETRY
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EXAMPLE FROM 

VALENCIA PROCEEDINGS
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From LHCb, expect:

LHC upgrade with 100fb-1
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Standard Model allows LFV.In charged leptons it can occur in loops with expected low 
branching fractions. Es: expected  Br (t � mg) <O (10-40 ÷10-54)

Even less in 3 leptons

For this contribution

Observable lepton decays with FV  will allow  a clear 
indication of New Physics.Many New Physis models 
predict strong enhancement of violating decays of m and 
t . In many models measurable and even quite large  t 
BR [O(10-8)] are expected�

�
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But with all contributions  becomes  larger than             
and          expected same order of            :�
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Further improvements if polarized beams.

is also a tttt factory � golden measurement  LFV

Optimization of BKG rejection is in progress. Pol.  
Helps also to discriminate models. In some model 
there is a strong effect on the angular distribution 
of mmmmfrom signal:

(Complementarity with m � eg)
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SuperBwith 75 
ab-1, evaluation 
assuming the 
most 
conservative 
scenario about 
syst. errors
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SuperKEKB worse by a factor 2.5 and 4.5 in t® mg and >5 in t® 3m
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CP Violation in charm from mixing

NOW

SuperB

Achievable in SuperB but also in 1035 Super 
t charm
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Time dependent measurements at DD threshold:
only possible at SuperB

• Proper time resolution dominated by decay vertex resolution. 
– Production vertex precisely determined thanks to nm beamspot  dimensions  

SuperB nominal boost

bgct = 0.28 ´ 120 mm ~ 30mm

Average flight distance similar to vertex 
resolution® s � � t

With SuperB lumi at 4 GeV = 1035 cm-2s-1

expected ~109 DD per month

bgbgbgbg
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It can be  allowed with 75 ab-1 in 5 years at Y(4s) and a few 
months at Charm threshold with peak lumi of 10 35 cm2 s-1.
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Machine project Cms Energy
(GeV)

Mode Polarization
of e- beam 
>80%

for t

Luminosity
(cm-2 s-1)

Super c-t
BINP (Russia)

3.0÷4.5 Symmetric Yes 1÷2 1035

SuperKEKB
(Japan)

10.58 Asymmetric No 2÷8 1035

SuperB-
Roma

10.58
4.0

Asymmetric Yes 1÷4 1036
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MACHINE progress and design as 
reviewed by MiniMac
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•For gaussian bunches:
geometrical
Reduction 

factor

Ne
+ ( Ne

- ) is the number of positrons (electrons) in a bunch

fcoll is the collision frequency

� x (� y) is the horizontal (vertical) r.m.s. size at the I.P.

Rl is the Luminosity Reduction factor by incomplete overlap: crossing angle 
and “hour glass” effect.

•TRADITIONAL (brute force): increase the numerator Currents increase:  from 1A on 2 
A  up to 4.1 A on 9.4 A- Wall Plug Power , HOM,CSR: hard to surpass  5 1035 cm2s-1

Crab Crossing to increase Rl and to optimize beam dynamic
•SuperB: decrease the denominator (same currents as PEP-II)  Bunch sizes: from          
� y = 3� m down to � y = 40 nm Luminosity: 1036 cm2s-1 ( baseline) . Crab Waist and 
large Piwinsky angle to optimize beam dynamic
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Expected longitudinal polarization at  IP ~ 
87%(inj) x 97%(ring) = 85%(effective)
Polarization section implementation in 
lattice is in progress
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Crab Waist test was successful
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PARAMETERS             J.Seeman @MiniMac
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LNF option
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From J. Dorfan report of MINI MAC April 24,2009

….  “Mini-MAC now feels secure in 
enthusiastically encouraging the SuperB 
design team to proceed to the TDR phase, 
with confidence that the design parameters 
are achievable”

Machine is possible!
The 2 rings can be built largely with the components of 
PEPII:

Magnets and RF stations.
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Detector Evolution-B Factory(BABAR) to 
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• Smaller machine asymmetry
� Need a new SVT (very similar to that of the 5 layer BaBar SVT) supplemented by a new layer 0to 

measure the first hit as close as possible to the production vertex. Goal is coverage to 300 mrad
both forward and backward.

• Beam pipe radiusand thicknessare crucial to obtain adequate resolution in vertex separation.
Options:MAPS, Hybrid Pixels, Striplets (the latter is difficult due to the expected Bhabha occupancy)

Kevlar/carbon-fiber support rib
Carbon-fiber endpiece

Carbon-fiber

support cone

Upilex fanouts

350 mr
e- e+

Beam pipe
Hybrid/readout ICs

Cooling ring
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Si detectors
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Detector Technical Board 
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Sys R&D Engineering

SVT Layer 0 thin pixels
Low mass mechanical support

Silicon strip layers
Readout architecture

DCH High speed waveform digitizing CF mechanical structure
Gas speed, cell size

Barrel PID Photon detection for quartz bars Standoff box replacement

Forw PID Time of flight option
Focusing RICH option

Mechanical integration.
Electronics

EMC LYSO characterization
Light detection 

Readout electronics 
Forward EMC mechanical support

IFR Fiber disposition in scintillator Location of photo-detectors

ETD High speed data link
Radiation hard devices

Trigger strategy
Bhabha rejection
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A bit of     HISTORY
about the PROCESS 

is  now  in TDR Phase.
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•Very exciting project  -- Committee is exhilarated by the challenge
•Physics requirement of 10**36 cm-2 sec-1 or 75 ab-1/5yr is very demanding
•Committee considers the SINGLE MOST ESSENTIAL  ingredient for moving 
forward is the formation of a sanctioned management structure which formally 
incorporates a dedicated machine design team. The team members must have the strong 
support of their home institutions to work on the design.  The team needs a designated 
leader, who is as close to full time as is possible
•The Committee sees no glaring showstoppers wrt achieving the design performance.  
However, in several key areas, more work is needed before the design can be blessed
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FROM   P 5
(Report released May 2008)
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Some Highlight on Physics Program
Quick update on Detector
Accelerator : preliminary results from test on  
SuperB concepts in DaFFFF ne upgrade at LNF.
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THE        TDR ORGANIZATION
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Some of the Functions of SuperB  Project office as approved by  
the International Steering committee .



Project Board
Project Board  is the new entity inside the Project Office. It is 

appointed by the Director.
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Physics  activity is coordinated by a group of 4 
conveners:
A.Bevan         -QMUL
D.Brown         -LBNL
M.Ciuchini     -INFN Roma3
A.Stocchi        -LAL Orsay

This group reports to the Directorate.
After  Warwick Workshop they are planning another 
workshop in Frascati Dec 2009 before delivering   the 
update of SuperB  Physics Program.
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Reuse of components
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