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Power of Intensity 

Precision measurements in the flavour sector are sensitive to New 
Physics (NP) 

Intereference effects in known processes 

SM Rare or forbidden decays 

NP effects are controlled by 

NP scale Λ and effective couplings: C 

Different coupling intensity (different interactions) 

Differente patterns (e.g. because of simmetries) 

With  5 to 10 x 1010 bbar, ccbar, t t -  pairs (50-100 ab-1) one can: 

LHC does not find NP(Λ) 

• Look for indirect NP signals 
• Connect them to models 
• Exclude regions in parameters 

space 

LHC finds NP(Λ) 

• Determine detailed structure of 
couplings of NP  

• Look for heavier startes 
• Study NP flavour structure 

Some channels, such as the LFV decays of  are unambiguous signals of NP 

L~1034 cm-2 s-1   EW scale ~100GeV 

L~1036 cm-2 s-1         TeV scale 5/30/2011 M.A.Giorgi 



Parameter Requirement Comment 

Luminosity (top-up mode) 1036 cm-2s-1 @ U(4S) Baseline/Flexibility with headroom at  
4. 1036 cm-2s-1  

Integrated luminosity 75 ab-1 Based on a “New Snowmass Year” of 
1.5 x 107 seconds 
(PEP-II & KEKB experience-based) 

CM energy range t threshold to  
U (5S) 

For Charm special runs (still 
asymmetric……) 

Minimum boost bg  ≈0.237 
~(4.18x6.7GeV) 

1 cm beam pipe radius. First 
measured point at 1.5 cm 

e- Polarization ≥80% Enables t CP and T violation studies, 
measurement of t g-2 and improves 
sensitivity to lepton flavor-violating 
decays. Detailed simulation, needed 
to ascertain a more precise 
requirement, are in progress. 

         REQUIREMENTS FROM PHYSICS 
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I.P. 

HER 

arc 

LER 

arc 

e- 

e+ 

RF FF 

FF 

l  *~ 0.5m 

LER 

arc 

HER 

arc 

HER Energy: 

6.7 GeV 

LER Energy: 

4.2 GeV 

Polarization 

80% for e- 

Collider Parameters are “stable”         
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Large Piwinsky angle 

• Bunches are “long”  (σz ~ 5 mm), 
 “natural” aspect ratio σy /σx  ~ 0.5%  

• The collision region is short (Σz  ~ 400 μm),  

very small aspect ratio Σy /Σx  ~ 0.01 %   
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Crab Waist 

• Crab waist: modulation of the y-waist position, particles collides a same βy  
realized with a  sextupole upstream the IP.  

• Minimization of nonlinear terms in the beam-beam interaction: reduced 
emittance growth, suppression of betatron and sincro-betatron coupling 

• Maximization of the bunch-bunch overlap:  
luminosity gain 
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Energy Range 

• Change center of-mass energy while maintaining the 
same magnetic field strength ratio for QD0 and QF1 

• Can get to all of the Upsilon resonances Y(1S)…Y(5S) 
• Can scan the center-of-mass energy above the Y(4S) 

 
– without removing or changing any of the permanent magnets 

 

• Have to remove most if not all of the permanent 
magnets for Tau-charm energy region 

5/30/2011 M.A.Giorgi 
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Energy Possibilities 
Resonance Upsilon 4S Upsilon 3S Upsilon 2S Upsilon 1S 

Ecm (GeV) 10.5794 10.3554 10.0236 9.4609 

HER 

E (GeV) 6.694 6.553 6.343 5.988 

QD0 (T/cm) -0.97584 -0.95329 -0.91969 -0.86285 

QF1 (T/cm) 0.60408 0.59132 0.57232 0.54019 

LER 

E (GeV) 4.18 4.091 3.96 3.737 

QD0 (T/cm) -0.63941 -0.62522 -0.60435 -0.56882 

QF1 (T/cm) 0.37412 0.36616 0.35445 0.33450 

QD0 ratio 1.52617 1.52472 1.52179 1.51693 

QF1 ratio 1.61466 1.61491 1.61469 1.61490 

g 1.02785 1.02787 1.02787 1.02791 

Boost (gb) 0.23763 0.23773 0.23775 0.23793 

M. Sullivan 

5/30/2011 M.A.Giorgi 

No  physics requirement. Not needed  
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Beam-Beam Simulations (Ohmi) 

•   
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Beam-Beam Tune Space (Ohmi) 

•   
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RF Parameters (Novokhatski) 

•   
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Fast Ion Instability (Demma) 

Lgap=20ns 

Lgap=180ns 
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Polarization in SuperB: Spin Rotation 

IP HER 

HER LER 

LER 

S.r. solenoids 
   (90° spin) 

S.r. dipoles 
(270° spin) 

• 90°  spin rotation about x axis 
– 90°  about z followed by 90°  about y 

• flat  geometry => no vertical emittance growth 
• Solenoid scales with energy => LER more economical 
• Solenoids are split & decoupling optics added. 

M.A.Giorgi 



Polarization (Pinj = 90%) 

3.5 min  

beam 

lifetime 

5/30/2011 15 M.A.Giorgi 

P.Raimondi 
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Magnet Shopping list (no IP doublets) 
(Biagini) 

PEP-II  

HER 

SuperB  

HER 

PEP-II  

LER 

SuperB  

LER 
Notes 

Dipoles (L =5.4 m) 194 80 - - +114 

Dipoles (L =4. m) - 22 - 22 -44 

Dipoles (L =2.8 m) - 10 - 6 -16 

Dipoles (L =0.45 m) - - 202 328 -126 (-63)* 

Quads (L =0.56 m) 202 107 - 81 +14 

Quads (L =0.73 m) 81 54 - - +27 

Quads (L =0.215 m) - 22 - 22 -44 

Quads (L =0.43 m) - 106 353 200 +47  

Sexts (L =0.25 m) - 2 76 86 -12  

Sexts (L =0.30 m) 104 84 - - +20 

Sexts (L =0.35 m) - 8 8 8 -8 

Sexts (L =0.4 m)  - 4 - 4 -8 

Need to build 135 magnets out of 1256 needed. 

5/30/2011 
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SuperB collider allows a high intense SR source (interest of IIT) 

Frascati Site: Potential HER Synch Radiation Beam Lines 

LER 

HER 



Synchrotron light properties @ SuperB 

• Comparison of brightness and flux from bending magnets and undulators for 
different energies dedicated SL sources & SuperB HER and LER 

• Synchrotron light properties from dipoles are competitive 
• Assumed undulators characteristics as NSLS-II 
• Light properties from undulators still better than most LS, slightly worst than 

PEP-X (last generation project) 
 

Wittmer 

New 
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Toward fixing the site requirements.  

• An ad hoc committee has 
been set up to prepare the 
document on requirements 
for the site choice , 
preliminary to the 
infrastructure design.  

• Requirements and design 
will be reviewed by an 
International Review 
Committee 
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Layout, Site, Budget and People 

• We are looking for a green field site in order to exploit 
at best the facility (SuperB and Synchrotron Light 
Source) 
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Layout, Site, Budget and People 

• We are looking for a green field site in order to exploit 
at best the facility (SuperB and Synchrotron Light 
Source) 

 

 

•  Several sites seems available, first pick at the moment 
is TorVergata and we are studying its feasibility. 
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Layout, Site, Budget and People 

• We are looking for a green field site in order to exploit 
at best the facility (SuperB and Synchrotron Light 
Source) 

 

 

•  Several sites seems available, first pick at the moment 
is TorVergata and we are studying its feasibility. 

 

 

• The layout will be reoptimized when the site is chosen 
and to further optimize the system performances 
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SuperB IR Layout 
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M. Sullivan 
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Experimental ingredients: BaBar optimized for time 

dependent CP asymmetries 
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Experimental ingredients: BaBar optimized for time 
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Experimental ingredients: time dependent CP asymmetries 
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BaBar   bgU(4S) = 0.24, bgY (3770) = 0.92  ( tD0å1/4 tB0 )  



SuperB Detector (with options) 
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IFR 

(New segmentation) 

DIRC  

(New Read out) 

Backward EMC 

DCH 

R/O electronic 

material 

FWD  EMC 

new segmentation 

Detector and simulation 

Geant4 Model 

ForwardTOF 
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Luminosity monitor 

Polarimeter 

Radiation monitors 

                      Open Systems 

Options by: 
Cagliari 
Catania 
Roma II 
Krakow 
Ohio 



40 cm 30 cm 

20 cm 

Layer0  

               Vertex Detector (SVT) 
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in BABAR 

Bergamo 
Bologna 
Milano 
Pavia 
Pisa 
Torino 
Trieste 
QMUL 
RAL 



Understanding background 
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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. 

5/30/2011 32 M.A.Giorgi 



SVT 

• Sustainable background hit rate (radius) depends on technology: striplets vs pixel area and 
readout chip. 

1. Development of pixel chip readout architecture continue: data push and triggered with target 100MHz/cm2 
(safety x5 included)  with timestamp 100 ns. Ą radius ~1.3cm  

2. Evaluate efficiency of FSSR2 readout chip (striplets) vs rate (goal still 100 MHz/cm2):  

– Verilog simulation results not very encouraging!  Significant drop in efficiency ~ 20 MHz/cm2 

– Need to interact with Fermilab designers to understand if this is a real issue and in case if modification to digital part is 
possible. 

3. Started to investigate alternative option for striplets readout chip. 

Update on background: 
Hit rate vs Layer0 radius from pairs production depends strongly on 

sensor thickness: large cluster width for low momentum tracks 
with large crossing angle 

Large difference for thin pixels (50 um) and striplets (200 um).  

Definition of Layer0 configuration & performance for 
the different technologies (striplets-baseline, thin 
pixel - upgrade)  
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R&D on pixel options  

Hybrid pixel:  
Prototype Front-end chip for hybrid pixel (32x128, 50 um pitch) tested 

– Results in fair agreement with simulation 
Pixel sensor matrix produced and tested: good quality 

FE chip + sensor matrix bump-bonding in June and test in lab in September 
 
 

 
CMOS MAPS:  
Pixel readout architecture for next matrix (3D MAPS with 2 CMOS layers interconnected, ~Dec 2010) could work in 

data push and triggered mode 
– triggered readout reduces pixel module complexity (lower speed for links & less material for pixel bus)    

 Better definition of the pixel 
module electronics 

 Progress on mechanical beam pipe 
design & integration of Layer0 modules 
on cooled flanges 
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• Provides precision momentum  
• Provides particle ID via dE/dx for all low momentum tracks, even 

those that miss the PID system.  
• A new DCH (similar to now aged BaBar DCH, which must be 

replaced) 
• Similar gas & cell shape (small improvements may be 

possible) 
• Carbon Fiber end plates (to reduce material before 

endcaps) 
• New electronics with location optimized. 

 

• R&D Issues including: 
• Electronics location and/or mass to reduce effect on 

backward EMC, 
• Low Mass Endplates 
• Can we do better on dE/dx (counting clusters)? 
• Conical/stepped endplates or other ways to reduce 

sensitivity close to the beam. 
• Background simulation/shielding optimization. 
 

• R&D has been started. 
• Need to test all solutions on prototype, 

             DCH Baseline Design 

DCH 

5/30/2011 35 M.A.Giorgi 

Canada (UBC,Victoria, McGill, Un. Montreal) 
 LNF 



• “Prototype 1” is collecting cosmic ray data 
– 6 x 4 BABAR–like hex cells, tracks extrapolated with ~80μm 

accuracy from drift-tube telescope  

– Campaign with various He + iC4H10/CH4 mixtures and HV / 
threshold settings 

• Space-time relations 

• Spatial resolutions 

• dE/dx 

 

 

 

 

80%He-20%iC4H10 1960V 35%He-65%CH4 2760V 
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Drift Chamber @ LNF 



Drift Chamber 
• Preparations for the full-length prototype for cluster counting studies are 

continuing. Plan for beam in fall.  

• 44 square cells, 15 mm square, 3 field wires per sense wire, plus surrounding 
cells for field shaping. 

• Wire, feedthroughs, connectors, copper-clad mylar (outer cylinder), glues all 
on-hand.  

• Three of four crimpers revived 

    and ready to go.  

• Montreal to do preamps and 

    service boards 
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Activity in Canada (cont..) 
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                Barrel PID 

DPR Design 
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SLAC 
Padova 
Maryland 
LAL Orsay 
LPHNE 



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→ K n  n. 

  

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 
5/30/2011 40 M.A.Giorgi 

BINP 
Slac 
Padova 
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CALORIMETER 

Caltech 
Perugia 
Roma 



CRYSTAL STUDY 

St. Gobain: 12 crystals received for the 

Beam Test 
•Metrology to check dimension is ongoing (5 

measured within specs +- 100 μm) 

•Light Yield measurement is ongoing (first results 

as expected) 

•Uniformity testing just started  

SIPAT: new production to be tested (just started) 

schedule is to be ready for October Test Beam  

LY(1.17MeV)=1003 p-e/MeV 

LY(1.33MeV)=962 p-e/MeV  

MECHANICS 

 Prototype structure for BT ready 

 Development is ongoing for the whole structure 
• Production method working 

• Precision within tolerances 

• Electrical conductivity achieved (common ground)  

What remains:  

• Cost estimate in view of the 180 modules of a full endcap 

• schedule for production to be completed in one year 

• optical performance (to be studied with single cells) 

• structural behavior (module elastic characterization, FEA of the 

support shell….) 
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Final choice between PiN diodes (as in the 

Barrel) and APD’s has not yet been done: 

• PiN would require intermediate step with 

PMT during uniformity measurements  

•APD’s strong temperature dependence 

• New: neutron induced signal in 

APD’s worse by a factor of 10 in PiN 

than in APD’s.  

READOUT, VFE, DAQ 

5 channels of the new electronics are 

under production and will be tested 

third week of June: 
 test OK          assembly up to 25 

channels for October TB 

• VFE to be modified           recover and 

use 5 channels + 20 channels with APD’s  

and CMS DAQ    
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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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Bergen 



Advancements prototypes preparation 

muon  detection  

Iron structure and detector small 

parts (PCB, fiber-SiPM 

coupling, module box,  etc…) 

have been delivered: now 

focusing on scintillator modules 

preparation. 

PC
B 

WLS fibers 

SiPM  

  All the fibers have been polished 

 Fiber gluing techniques under study 

   

SiPM characterization and QC procedure established, 

setup in preparation. 

 

Working with some SiPM prototype, the final production 

will be delivered by June. 

IFR 
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IFR Advancements): Simulations  

Detector Optimization 

 Added and tested a 9-layers 

 configuration 

 Started with KL study. 

Fast Simulation 

PID tables for muons and pions, based on optimization results, are 

in preparation and will replace the BaBar tables in the next event 

production 

Background studies 

Neutron background analysis continues 

with the study of possible shielding and 

remediation: added polyethylene shielding, 

investigating the possibility to move the 

SiPM of the inner layers in a outer gap. 
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Ferrara 
Krakow 



Base Design from DPR 
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Bologna 
Napoli 
….. 
LAL Orsay 
SLAC 



L1 Trigger 

• Baseline: 
– re-implement BaBar L1 trigger with some 

improvements 
• Shorter latency (~4us instead of 12us) 
• Higher sampling frequencies (DCH and EMC)  
• 2-d map for calorimeter 

• Possible additions 
– SVT trigger 
– Bhabha Veto 

• Challenge 
– To keep the event loss due to dead time below 1% a 

maximum of ~70ns “per-event dead time” is allowed in 
trigger and FCTS 

• Other considerations 
– What goes in L1, what in L3, what’s the optimum? 

• See trigger session (ETD 2) 
– First meeting of “Trigger Interest Group” 
– Interested new institutions (Roma and INFN) 
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In addition to what discussed so far there are several 

open issues: 
 

1. The vertical size of bunches is O(40 nm)                  peak luminosity is 

strongly dependent on alignment and feedback a precise  control of 

luminosity is needed in almost real time.    A luminosity monitor rad 

hard , fast and precise is needed. 

 

2. A  precision determination of beam polarization is required for measuring 

asymmetries  to extract SM parameters better than  at LEP and SLD.                       

A detector giving the polarization with a precision better than 

0.5%   is needed. 

 

 

 

 

Open issues in detector 
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About the approval of SuperB 



Progetti 

Bandiera 

Flagship 

Projects 
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Extracts from official documents of 
Italian Government and Italian 

Parliament 

Ministerial act sent to parliament on DEC 3 , 2010 
A first contribution of 19 M€ assigne to INFN for SuperB. 
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In April CIPE (Inter Ministry Committee) 
has definitely approved the National 
Research Plan with flagship projects, It 
contains funding of SuperB 



Move forward 

• Meanwhile  progress with IIT (as user of the 

photon lines) for its co-funding  of  SuperB. 

• Prepare to apply to EU for SuperB  ERIC. A 

preliminary study of governance has been 

prepared inside the collaboration.    
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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) 
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• 5.8 oku yen (~MUSD) for Damping Ring (FY2010) 

• 100 oku yen for machine -- Very Advanced Research 
Support Program (FY2010-2012) 

• Full approval by the Japanese government by 
December 2010; the project is in the JFY2011 budget 
as approved by the Japanese Diet end of March 2011 

  

  

SuperKEKB/Belle II funding Status 
KEKB upgrade has been approved 

Several non-Japanese funding 
agencies have also already allocated 
sizable funds for the upgrade.  

Ąconstruction started!  



Facilities  

Facilities  

Components  

Installation 

FY2009 FY2010 FY2011 FY2012 FY2013 FY2014 

Tunnel construction  

Building construction  

MR commissioning 

RF-gun & laser system  

e+ new matching & L -band acc.  

R&D   
Construction  

Design study 
Commissioning at test stand 

e- beam commissioning 

move 
to A1 

e+ beam commissioning 

Damping Ring  

Linac  

Main Ring  

DR commissioning 

A1 gallery 

extension  

Belle II Detector  

Components  

Installation (KLM) Installation (E-cap) 

Installation (Barrel) 

Cosmic Ray Test  

Ready to Roll - in  

R&D   
Mass Production 

BEAST II 

Ad-hoc detector for MR commissioning  

Construction 

Mass Fabrication 
Installation 

Building construction  

Mass Fabrication 

R&D, Design 

R&D, Design 

Construction Schedule of 
SuperKEKB/Belle II 
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Belle roll-out 
in Dec. 2010 



KEKB/Belle status: official statement 

As is now well known, Japan suffered a terrible earthquake and 
tsunami on March 11, which has caused tremendous damage, 
especially in the Tohoku area. Fortunately, all KEK personnel and 
users are safe and accounted for.  

The injection linac did suffer significant but manageable damage, 
and repairs are underway. The damage to the KEKB main rings 
appears to be less serious. No serious damage has been reported so 
far to Belle detector.  
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SuperB Accelerator Schedule  
collision expected in 2016 
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END 


