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Outline

Progress Reports before TDR have been published.
•Machine parameters fixed.

•Better understanding of  Physics with Polarization.

•Detector  requirements for  full exploitation of the collider potential.

•Site  requirements and evaluation process

Process:
•Completion  together with partners of  MOU ‘s for the project.

•Definition of partnership with IIT and its contribution to the 

construction

•ERIC SuperB preparation of the Statute.

Toward  the start

11/25/2010 2M.A.Giorgi



arXiv:1008.1541v1

arXiv:1009.6178v1

In   Preparation of TDR

Since September 2010 the three 

SuperB Progress Reports have been 

published.

Important step forward to the 

completion of the TDR in time, in 

2011.

Machine parameters are fixed 

including the tunnel length , a 

Physics update after the 2008 

Valencia document, the Detector is 

almost frozen.
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Toward fixing the site requirements. 

• An ad hoc committee has been set up to prepare the 
requirements for the site choice , preliminary to the 
infrastructure design and collect the information needed to 
proceed toward the executive phase 

• Requirements and design will be reviewed by an International 
Review Committee
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Studies for Tunnel

Ring X-section Linac X-section
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Studies for Tunnel

Ring X-section Linac X-section

Example of  Cut&Cover Technique
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In a” Possible” Location with and interaction region . 

Photon Lines are included . (Synergy with IIT)

Interaction 
Region designed 
and  used in the 
current 
background 
studies for 
detector

Spin Rotator location 
for Beam Polarization
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SuperB is designed with 80% longitudinal polarization 

for e-.

Polarization allows:

• Precision Measurement in ElectroWeak sector

• EDM and g-2 in τ .

• BKG reduction for  LFV in τ . 

• Polarized beams provide measurements of sin2θw(eff) with 

comparable precision to SLD but at much lower energies.

• Polarization allows for NC Z-bb coupling measurement 

with better precision and different systematic w.r.t. LEP 

measurement of AFB
b .
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Differential Cross sections in e+e-→f+f-

Diagrams σ (nb) AFB ALR (Pol = 100%)

|Z+ |2 1.01 0.0028 -0.00051

|Z|2+| 2

No interference

1.01 0.0088 -0.00002

Asymmetries at Z-pole for measured ς

Interference term is ~gA
egV

f at LEP: 15M hadronic Z decays, unpolarized
at SLC: 0.5M hadronic Z decays, polarized e-

at SuperB: Z-term ~30M, polarized e-

Expected stat. error: ς(ALR) = 4.6 x 10-6

relative stat. error 1.1% (80% polarization).
Systematics <0.5% on polarization needed

ς(sin2θeff)=1.8 x 10-4

cfr SLC ς(sin2θeff)=2.6 x 10-4



0.5% polarization syst.
0.3% stat. error
 0.0021

Electroweak measurement @ SuperB

POLARIZATION NEEDED

M.Roney et al.

The L-R luminosity asymmetry has to be 

very well controlled.Possibly done using 

monitoring 

using Bhabhas

Polarization should be measured better 

than .05%

luminosity dependent polarization affects 

systematic uncertainties
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Is this measurement also possible with 
Charm?

1. @ Y(4S) .       But hadronization correction. 

2. Operate at a ccbar vector resonance above open charm 

threshold (3770), use the same analysis method as  for 

b. 

Polarization at low energies with high luminosity is needed

That is included in the SuperB design
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g-2 Reach (Valencia Report 2008)

Δaμ is not in good agreement with SM

Measuring differential cross section of tau 
production would lead to measurement of the 
real part of tau form factor.

We began considering 1-3 prong 

whose experimental selection is cleaner 

Need to tag the sample:

Lepton tag: higher purity & higher diluition (at least 3

neutrinos)

Hadronic tag: lower purity & lower diluition (2 neutrinos)

Systematics come mainly from tracking

Should be able to measure the 

real part (0.75-1.7)x10-6
75ab-1
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Beyond SM:LFV in τ decays

SM allows LFV: observed in neutral sector.

In charged sector may happen via loops with 

small expected BR (e.g. BRSM(τ→μγ)< 10-54).

Even less in τ→ 3l

If detected, LFV would imply New Physics with present (and near future) luminosities.

Many New Physics models predict  τ  LFV BR up to [O(10-8)].

If detected in more than one channel it provides

Useful information on NP flavor structure, by looking at LFV BF Ratios. [arxiv:hep-ph0610344v3]
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Some  NP predictions
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τ→μγ :Bkg extrapolation                 
(using BaBar analysis)

BaBar expects 5.1 events in the 2σ signal region

1.7 from lepton tags

1.4 from 3 hadron tags

2.0 from π+ρ tags

96% comes from real τ decays (86% from μννγ)

Background from 

taus is considered 

irreducible

Bkg extrapolated to SuperB gives

300 events in the signal box.

It can  be reduced thanks to:

Improved resolutions

Improved EMC coverage

~250 events expected

Need to reduce backgrounds to an acceptable level to scale 

better than √L



20

τ→μγ with Polarization

Using Polarization a more viable option is exploit hadron
tags: only one ν in the event ⇒ fixed helicity

Signal helicity angle was studied for signal (both Polarized 
and Unpolarized) and backgrounds.

μ-tag

π-tag

ρ-tag
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A simple analysis

Trapezoidal Cuts
eff. on signal:
41.6%π             49.4%ρ
bkg retained 
11.5%π               9.8%ρ  
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Polarization Effects

BaBar Expected UL 8x10-8

scaling with √L (factor 12)
BaBar scaled Expected UL 6.4x10-9

Using Polarization background drops to 
O(15) events: UL scaling better than √L

Using a bayesian approach we may 
estimate an UL given the expected bkg

UL 3.9x10-9 using only ρ tag

Using polarization we obtain an improvement 

equivalent to a  2.6 increase in integrated 

Luminosity

albeit using only 25% BF

Further improvement 

adding all tags, but with 

some dilution.
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τ→3l: expectations

τ→lll suffers from smaller 

backgrounds than τ→μγ channel, 

and is dominated mostly by 

continuum and QED bkg

Extrapolating from BaBar expect 

UL  is expected to  scale almost 

linear with untegrated luminosity

reaching unprecedented 

sensitivities of almost 10-10



 Dalitz plot model 
uncertainty shrinks

 Information on overall strong 
phase is added

Uncertainty in xD improves more than that of yD

Interest of running @ threshold
500 fb-1 at (3770)

B. Meadow et al.

Decays of (3770)  D0D0 produce coherent (C=-1) pairs of D0’s. Quantum 

correlations in their subsequent decays allow measurements of strong phases

Required for improved measurement of CKM 

Also required for D0 mixing studies
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SuperB Detector (with options)
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Understanding background

E.Paoloni et al
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Understanding background

For the time being  the striplet
solution  is still the baseline for 
layer L0.
Pixels are  under study and the 
R@D continues in various labs : 
Italian labs and Rutherford.
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Forward PID  option

Decision about  forward PID has not been taken yet. It is one of the issues in 
the agenda of the  coming General SuperB Collaboration Meeting (Caltech  
December 14-18).

One  benchmark is B→ 

If decision would be YES to Forward PID 

then there are two options: 

TOF

and FARICH.

FARICH has:

•Good K/p separation in 0.6 to 

6.0 GeV

•Improves Momentum 

resolution By > 10%

But about 28% x0 in front of 

calorimeter

Many channel
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The  SuperB calorimeter will reuse  the Babar barrel of CsI crystals. In the 

forward endcap CsI will be replced with YLSO crystals, while for the 

backward the solution is lead+scintillating fibers 2.8 mm Pb alternated with 

scintillator for different layers there are different 

patterns :

• Right handed logarithmic spiral

• Left-handed logarithmic spiral 

• Radial wedge

The readout fibers are embedded in grooves 

cut in scintillator.

As Photo-Detector a pixel device will be used :

Either MPPC or SiPM.

Forward & Backward Calorimeter
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While we are expecting the official start

• Signals from italian government continue to be 

positive.

• Meanwhile  as a serious partner  IIT is offering  

co-funding  the SuperB construction at the 

level of 100M€.

• Prepare to submit to EU set up of  SuperB

ERIC. A draft of governance is ready and 

circulated to SuperB Project Board
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Cover Page of the Governance Draft

SuperB ERIC Statute

12 October 2010-Draft

DRAFT

Statute of the European Research Infrastructure 
Consortium SuperB

(SuperB “N. Cabibbo” ERIC)

11/25/2010 31M.A.Giorgi



My last slide in July at the 87th

ECFA meeting 
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START

• A formal commitment with INFN for the 

project with the declaration of some available 

budget in the current year is expected

• This commitment will set the start of the 

project
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Thanks for your attention
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