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Outline

• SuperB Svt baseline

• Time dependent measurements vs boost: 

- B0→φKS 

- B0→KSKS

•  Sensitivity to S at high luminosity

• Conclusions
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SVT layer geometry
 for baseline

ϑl5 =25°

ϑl4 =30°
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Display of SVT modules

angular coverage in CM ~ 95% (BaBar SVT ~89%)
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Pinwheel layout for L0
courtesy of F. Bosi

Design for MAPS solution

Mechanical design can be considered valid also for Hybrid Pixel solution 
though small changes could be applied when finalized design will be ready.
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Hybrid pixel solution
• Module cross section

Al bus

Si sensor

FE chip

Support &
Cooling

0.34% X0

0.21% X0

0.19% X0

0.34% X0

Total = 1.08% X016.8 mm

12.8 mm

6



Radiation length vs 
cos(theta) in FastSim
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Total amount of L0 material  is ~1.36% X0 considering overlap of passive material. 
Relative amount of material for Al bus and support-cooling requires small adjustments.
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Proper time resolution 
vs boost value

•B0→φKS

•B0→KSKS  (partially benefits of L0 measurement for 

exclusive vertex reconstruction) 
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- sin(2Φ), or S parameter, assumed 0.7 

- d = dilution factor depending on statistical method

- N = n. signal events

- ω  = mistag probability

- R = signal to noise ratio; η bkg dilution factor

-  Σ = accounts for experimental resolution on proper time

Error on time dependent asymmetry can be parameterized according to:

parameterization works fine
for most BaBar published results 

within 10-15% accuracy.
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S per event error
 vs σ(Δt)

From BaBar note34 From “AFit” Toy MC

S per event error normalized  to BaBar result: Phys.Rev.D71:091102,2005.

BaBar
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B0→φKS proper time resolution

Use 2 Gaussian resolution function to fit the proper time residual.

Applied a cut on proper time error < 2.5 ps.

BaBar SuperB 

RMS=1.195 ps RMS=1.192 ps
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B0→φKS proper time resolution with 
reduced boost: 6.7 vs 4.18 GeV

RMS=1.321 ps
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ToyMC experiments

ToyMC experiments: signal only. 2Gaussian proper time 
resolution function tuned to FastSim results.  Assume 
perfect flavor tagging. 
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Toy MC results:
Per Event Error on S
σBaBar                = 1.319
σSuperB         = 1.312     (-0.5%)
σRedBoost= 1.398     (+6%%)

Reduction in sensitivity at high lumi is 
mitigated by the systematic error:

σ = σstat/√N ⊕ σsyst

No efficiency correction applied though 
SuperB has larger acceptance

100K signal Evts. SGEN=0.70
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Sensitivity to S for B0→φKS

Assuming identical reco efficiency, flavor tagging and bkg level: 
SuperB sensitivity to S is comparable with BaBar. In a smaller  
boost scenario, reduction of the sensitivity at the level of 6% for 
the statistical error and at 4% level for the total error at 75 ab-1 
in presence of systematic error (1/2 BaBar one).

Per event error normalized  to BaBar result.

14



B0→KSKS proper time resolution

SuperB proper time resolution is slightly worse than BaBar.

Mainly due to the fact that Reco Vtx partially benefits of L0 measurement.

BaBar SuperB 

RMS=1.369 ps RMS=1.562 ps

15



B0→KSKS proper time resolution 
with reduced boost: 6.7 vs 4.18 GeV

RMS=1.665 ps
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ToyMC experiments
Toy MC results:
Per Event Error on S
σBaBar                = 1.431
σSuperB         = 1.608     (+12%)
σRedBoost= 1.689     (+18%)

Reduction in sensitivity at high lumi is 
mitigated by the systematic error:

σ = σstat/√N ⊕ σsyst

No efficiency correction applied though 
SuperB has larger acceptance

As in the previous case we are assuming identical reco efficiency, 
flavor tagging and bkg level: SuperB sensitivity to S is reduced by 
12% wrt BaBar in this decay mode for the statistical error.  A 
smaller  boost scenario would reduce further of the sensitivity at 
the level of 18%.

17



Summary

• In the conservative scenario where SuperB detector has identical 
reco efficiency, flavor tagging performances and bkg rejection to 
BaBar:

- B0→φKS  has comparable performances with BaBar. Impact of boost 
reduction is moderate: few percent sensitivity reduction wrt BaBar;

- B0→KSKS time dependent measurement has slightly worse sensitivity 
wrt BaBar. Reducing the boost would further worsen the sensitivity 
from 12% to 18% for the statistical error. 
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