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Outline

• Present status of QED bkg in FastSim 

• Comparison between FastSim and FullSim 
geometries and impact on bkg rates   

• Next steps

2



• Cross section for QED Pairs in FastSim was found 
to be about 10 times higher wrt to the nominal 
value.

• Average number of events per bunch crossing was 
36 instead of 3.5.

• Another bug was found. A TParticle was produced 
for each hit in the SVT sensors instead for the first 
hit only.  Very long tails in the distribution of number 
of particles per bunch crossing. 

• Alejandro Perez has worked very hard and fixed it. 
He is still working for understanding discrepancies 
between FastSim and FullSim bkg rates. Almost a 
factor 3 difference. 
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Affected by bugs

These results should be considered as not reliable 
for the reasons explained in the previous slide



Geometries for 
striplet detectors
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Average radius

Bosi design

FastSim
FullSim

15.64 mm

16.00 mm
14.02 mm

L0 parameters in simulations need to be 
updated according to new Bosi design.

Courtesy of Filippo Bosi



QED Pairs Bkg rates 
vs L0 radius
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Bkg rates evaluated with FullSim 
for striplets are overestimated so 

far. Should be evaluated with 
new Bosi geometry.

Courtesy of Eugenio Paoloni



Tentative extrapolation 
for QED bkg rates in L0 
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Rate at 14.0 mm ~ 52 MHz/cm2

Rate at 15.6 mm ~ 38 MHz/cm2

Correction factor ~ 38/52=0.7

Track Rate 4.52MHz/cm2*0.70=3.16 MHz/cm2

Strip Rate  24.3MHz/cm2*0.70=17.0 MHz/cm2

QED pairs bkg rates with correction applied

FullSim

Bosi design

Courtesy of Riccardo Cenci



Estimate for L0 striplets occupancy
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 B = hit rate/Area = 17 MHz/cm2  

 T = 50 ns (L0 sensitive window)
 p = 50 µm (pitch)
W = 13.9 mm (detector width)

Occ = B⋅T⋅p√2⋅W=0.8%

W

p
at radius 15.64 mm



Comparison with occupancy 
for Layer1 of the BaBar SVT
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The offline time window cut in BaBar 
was 200ns. Hence, the offline average 
occupancy for L1 was ~0.6%, to be 

compared with ~0.8% occupancy for L0 
striplets detector of SuperB.



Present status and next steps
• L0 parameters should be updated in the FastSim and FullSim 

simulation according to new Bosi design.

• Estimates for bkg rates of QED pairs should be evaluated 
according to new Bosi design.

• Tentative estimates show a reduction in rates for QED pairs 
bkg. An offline occupancy value of 0.8%, comparable with the 
one of BaBar L1 of 0.6%, seems to be achievable for L0 striplets 
detector of SuperB.

• The impact of QED bkg on SVT performances should be  
moderate under these hypotheses and according to BaBar 
experience. Still to be estimated.  

• Evaluate performance for L0 striplets and compare with other 
pixel technologies with new geometry configurations.

• Working on studies to be included in TDR.
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