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Outline

• Different L0 solutions in FastSim

• Effects of worsening of L1, L2, L3 intrinsic 
hit resolution 

• Present status of QED bkg in FastSim 

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

• Next steps
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L0 solutions: 
striplets vs Hybrid pixels
Hybrid Pixel

- material= 1.08% X0 

- digital readout
- average radius = 1.60 cm
- hit res ~ <14 μm> (ad hoc model)
- efficiency = 95%

Striplets
- material= 0.4% X0

- analog readout
- average radius = 1.60 cm
- hit res ~ 8 μm (core gaussian)
- efficiency = 90%

Hit resolution SuperB SVT

J. Walsh
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Digital
50μmx50μm

Analog
50μm pitch



Hybrid pixels with 
Atlas FE-I4 chip 

Hybrid Pixel with FE-I4
- material= 1.08% X0 

- “analog” readout with 8 bit ToT
- average radius = 1.60 cm
- pitch 50 μm x 250 μm in (r-phi,z)
- hit res ~ <8.5 μm> r-phi  
- hit res ~ <47 μm> z
- efficiency = 99.9%
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Hybrid Pixel with FE-I4 rotated
- material= 1.08% X0 

- “analog” readout with 8 bit ToT
- average radius = 1.60 cm
- pitch 250 μm x 50 μm in (r-phi,z)
- hit res ~ <47 μm> r-phi  
- hit res ~ <8.5 μm> z
- efficiency = 99.9%

CERN-LHCC-2010-013
ATLAS TDR 19

Analog
50μmx250μm

Analog
250μmx50μm



Hybrid pixels with 
Atlas FE-I4 chip 

Hybrid Pixel with FE-I4
- material= 1.08% X0 

- “analog” readout with 8 bit ToT
- average radius = 1.60 cm
- pitch 50 μm x 250 μm in (r-phi,z)
- hit res ~ <8.5 μm> r-phi  
- hit res ~ <47 μm> z
- efficiency = 99.9%
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Hybrid Pixel with FE-I4 rotated
- material= 1.08% X0 

- “analog” readout with 8 bit ToT
- average radius = 1.60 cm
- pitch 250 μm x 50 μm in (r-phi,z)
- hit res ~ <47 μm> r-phi  
- hit res ~ <8.5 μm> z
- efficiency = 99.9%

Hit resolution SuperB SVT
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Effect of worsening L1, 
L2, L3 hit resolution

• Study the effect on track parameters vs 
intrinsic hit resolution in L1, L2, L3;

• L0 striplet solution is in place in the 
simulation.
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Event generation 

• Single track events:

- pion tracks (no decays in flight); 

-  pT ∈ [0,3] GeV/c  (uniform);

- |cos(ϑ)|<0.7 (uniform).
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d0 resolution
“Low” pT “High” pT
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No relevant effects on d0 resolution



z0 resolution
“Low” pT “High” pT
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No relevant effects on z0 resolution



• 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. 

• For the time being there is no evidence that the error is in FastSim 
or in FullSum (or in both simulations). Still under investigation.

11

QED bkg status in FastSim
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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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210

FullSim FastSim
Bosi design

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

4.0%  with x5 safety factor

Changes also in striplets efficiency 99.0%  (95.4% x5 safety factor) 
Now in FastSim we have 90%

dead time due to analog  2.5 x shaping time



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% (4.0% with x5 safety 

factor) 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 and new specifications.

• 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.

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

• Working on studies to be included in TDR: updating studies with 
new information and detector configurations. Working on 
relevant plots and tables. 
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Backup slides
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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
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Striplet solution
• Module cross section

Fan out
Si sensor
Support 

0.14% X0
0.21% X0

0.05% X0

Total = 0.40% X0
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Si sensor overlap 3.4%



Decay vertex resolution

Digital
50x50

SuperB
baseline

RMS 
42 μm

RMS 
33 μm
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Analog
50x250

Analog
250x50 RMS 

40 μm

RMS 
48 μm



Tag side vertex resolution

SuperB
baseline

RMS 
83 μm

RMS 
70 μm
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RMS 
91 μm

RMS 
100 μm

Digital
50x50

Analog
50x250

Analog
250x50



Δt resolution

SuperB
baseline

RMS 
1.33 ps

RMS 
1.11 ps
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RMS 
1.31 ps

RMS 
1.50 ps

Digital
50x50

Analog
50x250

Analog
250x50



Δt error distribution

SuperB
baseline

ps

ps 26

ps

ps

Digital
50x50

Analog
50x250

Analog
250x50



ω resolution

“Low” pT “High” pT
ω=1/ρ (cm-1)           φ=φ0+ωL    L = path length
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 φ0 resolution
“Low” pT “High” pT
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 tg(λ) resolution
“Low” pT “High” pT
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