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Hit time resolution & back. occupancy  
Some significant progress during the summer useful 
to complete TDR: 
1.  New/more reliable simulation of the hit time resolution 

to define time window cut for reconstruction/offline 
occupancy 
Ø  Now include noise effects and sim. results are able to 

reproduce time resolutions achieved in BaBar data. 

2.  With present background simulation and new time 
window cut SuperB average offline cluster occupancy ~ 
2% (x5 safety included) only 2-3 times higher than 
average BaBar occu. 
Ø  Studies on BaBar data in high background conditions (L1 

cluster occup. up to 5%) used to evaluate hit-to-track 
efficiency in SuperB : 95% with 3% cluster occu! 

N. Neri (MI) 
I. Ripp-Baudot (IPHC Strasbourg) 
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Fastsim Studies completed  
3.  Fastim performance comparison for striplets and pixel in Layer0 completed  

60 6 Silicon Vertex Tracker

conditions, thanks to a lower background rate
expected. A background rate of about 1
MHz/strip (x5 safety included) is expected with
a striplets lenght of about 2 cm and 50µm pitch,
while only 2.5 KHz/pixel are expected for pixels
with a 50x50 µm pitch.
Possible effects of background hits on perfor-

mance are: the reduction of the hit reconstruc-
tion efficiency (due to pile up), the increase of
the effective hit resolution, the reduction of ef-
ficiency of the pattern recognition for charged
tracks along with the increase of fake tracks.
Most of these effects have been included in spe-
cific simulation studies performed to evaluate
the SVT performance in the high background
scenario, (i.e. full luminosity including x5 safety
factor on nominal background). The results,
described in more details in Sec.??, showed a
significant degradation in the striplets perfor-
mance with high background occupancy, while
the pixel solutions explored showed more sta-
ble performance against background conditions.
The pixel occupancy is reduced at least by a fac-
tor 200 w.r.t striplets considering the smaller
electrode dimensions and even including a pos-
sible worse time resolution of the pixel w.r.t
striplets.
An example of these studies is shown here.

The impact of machine background on the SVT
performance has been studied evaluating the
per-event error on the physics parameter S,
adding background hits to signal events. S
is measured in time-dependent analyses (corre-
sponds to sin(2β) for B0 → JψK0

S decays) and
the S per-event error is defined as the error on
the parameter S normalized to the number of
signal events. In Fig.6.9 the impact of back-
ground on the physics parameter S is reported
for striplets and pixel, for the case of nominal
background and with 5 times background rates.
For the striplets the reduction to the sensitivity
to S w.r.t. BaBar is small with nominal back-
ground, only about 3%, but it is up to about
15% with 5 times the nominal background. On
the contrary with a pixel option, beeing there
the effect of background occupancy negligible,
the reduction to the sensitivity to S is only 3%,
even in the high background scenario, and it is

related to the effect of the background in the
rest of the SVT.
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Figure 6.9: Variation of the S per event error in
B0 → φK0

S time-dependent analy-
sis in presence of background events,
for a Layer0 based on striplets or
pixel with the same material budget.
Efficiency and resolution deteriora-
tion are both included in the simu-
lation study.

It is important to stress that in the study re-
ported here the pixel option has the same ma-
terial budget used for striplets (about 0.45%
X0), same performance without background in-
cluded. Of course the use of pixel over striplets
in high background is less convenient if the ma-
terial budget of pixels is significantly higher.
On the contrary if one can reach a very low
material budget with a thin pixel option, be-
low the striplets target, the upgrade to pixel for
Layer0 is well motivated also in nominal back-
round conditions. (see for example Fig.6.19).

While for strip modules most of the material
budget is due to the silicon of the sensor itself, in
pixel modules there are several other important
contributions in the active area. Including the
readout electronics, cooling, and the pixel bus
for the connection of the front-end chips with
the periphery of the module, one one can easily
reach a total material budget for pixel above

SuperB Detector Technical Design Report

Ø  As expected pixel performance more robust in 
high background (pixel occup. 200 times smaller 
than striplets)à main motivation for pixel upgrade 
for full luminosity. 

Ø  With x5 background, sensitivity to S reduced by 
15% with striplets, while only 3% degradation seen 
with pixel with same material budget assumed. 

Ø  Thinner pixel options can further improve S sensitivity 
even with nominal background  

72 6 Silicon Vertex Tracker

material budget (x/X0 = 0.1−1.0%), in case of
nominal background and ×5 the nominal back-
ground. The dashed line represents the refer-
ence value obtained in BABAR. Material bud-
get in the range x/X0 = 0.35− 0.50% (x/X0 =
0.55−0.85%) is achievable for a Layer0 pixel so-
lution based on CMOS monolithic active pixel
sensors (hybrid pixels) depending on the results
of the ongoing R&D activities. The S sensitiv-
ity is very similar to the one obtained in BABAR.
The maximal difference is about 6% (10%) in
the worst case considered (including 5 times the
nominal background).
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Figure 6.19: S per event error in B0 →
φK0

S time-dependent analysis for
different Layer0 radii (r0 = 1.4
and 1.6 cm) and material budget
(x/X0 = 0.1 − 1.0%) compared
with the reference value of BABAR
(dashed line). Results in presence
of 5 times the nominal background
are also reported in the plot.

6.7.8 Particle identification with dE/dx

The measurement of the ToT value by the front-
end electronics enables one to obtain the pulse
height, and hence the ionization dE/dx in the
SVT sensors. The dynamic range of the analog
readout is about 10-15 times the value corre-
sponding to minimum ionizing particles, which
is sufficient to take advantage of the dE/dx ca-
pability of the SVT [12].

Each sensor will provide 2 measurements of
dE/dx, one for each sensor side, for a total of
12 dE/dx measurements in the SVT. In BABAR,
where a total of 10 dE/dx measurements (5 lay-
ers) were available, for every track with sig-
nals from at least four sensors in the SVT,
a 60% truncated mean dE/dx was calculated.
The cluster with the smallest dE/dx energy was
also removed to reduce sensitivity to electronics
noise. For MIPs, it was abtained a resolution
on the truncated mean dE/dx of approximately
14%.
The intrinsic smearing from the distribution

of the energy deposition in the silicon sensors
and from the atomic binding effects in the sili-
con will dominate the uncertainty on the mea-
sured dE/dx [12]. The contribution to the
dE/dx uncertainty from the electronic noise
should be relatively small. Therefore the res-
olution on dE/dx for MIPs is expected to be
similar to the one achieved in BABAR. However,
the dE/dx precision is inversely proportional to
the square root of the number of dE/dx sam-
ples used for the truncated dE/dx mean calcu-
lation [13]. Two additional measurements in the
Layer0 should improve the average resolution of
a factor

�
5/6 = 0.9, where 5 is the average

number of dE/dx samples used in BABAR and 6
is the expected average number in SuperB . The
e/π separation is expected to be larger than 3σ
for momenta lower than 150MeV/c and will be
very useful for rejecting low momentum elec-
trons from background QED processes.

6.8 Silicon Sensors L. Bosisio - 8
pages

Layers 1 to 5 of the SVT will be based on 300 µm
thick double-sided silicon strip detectors, with
integrated AC-coupling capacitors and polysil-
icon bias resistors. These devices are a techni-
cally mature and conservative solution to the re-
quirements the SVT must meet to provide pre-
cise, highly segmented tracking near the inter-
action point. For the new Layer0, the baseline

SuperB Detector Technical Design Report

N.Neri MI 
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ENC and S/N ratio vs tP at 1 MIP for Outer Layers (L4-L5)

The performance of the chip developed for the inner layers has been evaluated also for the outer layers with an

extended range of peaking times

Equivalent Noise Charge

0

0.5

1

1.5

2

2.5

3

3.5

4

0 200 400 600 800

E
N

C
 [k

e-  rm
s]

Peaking time [ns]

Layer 4 - Phi Side

x 0

x 7.5

x 37.5

0

0.5

1

1.5

2

2.5

3

3.5

4

0 200 400 600 800

E
N

C
 [k

e-  rm
s]

Peaking time [ns]

Layer 5 - Phi Side

x 0

x 7.5

x 37.5

0

0.5

1

1.5

2

2.5

3

3.5

4

0 200 400 600 800

E
N

C
 [k

e-  rm
s]

Peaking time [ns]

Layer 4 - Z Side

x 0

x 7.5

x 37.5

0

0.5

1

1.5

2

2.5

3

3.5

4

0 200 400 600 800

E
N

C
 [k

e-  rm
s]

Peaking time [ns]

Layer 5 - Z Side

x 0

x 7.5

x 37.5

S/N ratio vs tP at 1 MIP

0

5

10

15

20

25

30

35

0 200 400 600 800

S
ig

na
l-t

o-
N

oi
se

Peaking time [ns]

Layer 4 - Phi Side

x 0

x 7.5

x 37.5

0

5

10

15

20

25

30

35

0 200 400 600 800

S
ig

na
l-t

o-
N

oi
se

Peaking time [ns]

Layer 5 - Phi Side

x 0

x 7.5

x 37.5

0

5

10

15

20

25

30

35

0 200 400 600 800

S
ig

na
l-t

o-
N

oi
se

Peaking time [ns]

Layer 4 - Z Side x 0

x 7.5

x 37.5

0

5

10

15

20

25

30

35

0 200 400 600 800

S
ig

na
l-t

o-
N

oi
se

Peaking time [ns]

Layer 5 - Z Side
x 0

x 7.5

x 37.5

A detailed evaluation of ENC contributions can be found in backup slides:

Layer 4 Layer 5
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FE chip S/N update  
4.  Higher neutron fluence found in SVT (bug fix in July) 

and effect on leakage current and FE noise reevaluated  
Ø  S/N marginal (<10) in L4-5 with 7.5 yrs x5 safety   
Ø  A few knobs to improve the situation.  
1.  Reduce ambient temperature (T=120 C, in this table)  
2.  Reduce shaping time.  

PV/BG-MI-TS 

Need to investigate effect of 
some neutron shield in the hall Optimum S/N vs tP at 1 MIP for Outer Layers (L4-L5)

Simulation performed at T=20 ◦C
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Simulation performed at T=14 ◦C
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SVT Parallel sessions 
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 Wednesday 19 September 2012 | Thursday 20 September 2012 | Friday 21 September 2012 | Saturday 22 September 2012 |

Wednesday 19 September 2012 top

08:30->10:30    Detector Technical Board (restricted) (Aula 250 )  EVO meeting information ;    EVO meeting url   
10:30 coffee break and registration (30') (Floor -2 Hall )

11:00->13:00    Detector Technical Board (restricted) (Aula 250 )  EVO meeting information ;    EVO meeting url   
13:00 lunch and registration (1h00') (Floor -2 Hall )

14:00->16:00    Plenary 1 - Introduction and Status (Aula G )  EVO meeting information ;    EVO meeting url   
14:00 Welcome (10')

14:10 Meeting Goals (20') (  Slides    ) Marcello Giorgi (PI)

14:30 Physics (20') (  Slides     ) Adrian Bevan (Queen Mary)

14:50 Computing (20') (  Slides    ) Fabrizio Bianchi (TO)

15:10 Detector (20') (  Slides    ) Francesco Forti (PI)

16:00 coffee break and registration (30') (Floor -2 Hall )

16:30->18:30    Parallel 1 - SVT (Convener: Giuliana Rizzo (PI) ) (Aula 131 )  EVO meeting information ;    EVO meeting url   
16:30 Introduction (10') (  Slides    ) Giuliana Rizzo (PI)

16:40 Update on background simulation (20') (  Slides    ) Riccardo Cenci (University of maryland)

5th SuperB Collaboration Meeting (Pisa) (19-22 September 2012) http://agenda.infn.it/conferenceOtherViews.py?view=standard&confId=4437

2 of 10 9/20/12 6:57 PM

17:00 First look at INMAPS irradiated chips in Pisa (20') (  Slides    ) Stefano Bettarini (PI)

17:20 First look at INMAPS irradiated chips in Pavia/BG (20') (  Slides     ) Lodovico Ratti (PV)

17:40 Update on Strasbourg activities on 180 nm technology (20')

(  Slides    )

Isabelle Ripp-Baudot (IPHC, CNRS/IN2P3,
Strasbourg)

16:30->18:50    Parallel 1 - DCH (Convener: Giuseppe Finocchiaro (LNF) , Michael Roney (University of Victoria) ) (Aula 248 )
 EVO meeting information ;    EVO meeting url   

16:30 Introduction (05') Giuseppe Finocchiaro (LNF)

16:35 Update On electronics (20') (  Slides    ) Giulietto Felici (LNF)

16:55 Overview of the summer running and plans for November running (20')

(  Slides    )

Christopher Hearty (University of British
Columbia/IPP)

17:15 GEANT4 simulation of the Proto2 cosmic setup (20') (  Slides    ) Riccardo De Sangro (LNF)

17:35 Update on DCH background studies with Bruno (20') (  Slides    ) Riccardo Cenci (University of maryland)

16:30->18:30    Parallel 1 - PID (Convener: NICOLAS ARNAUD (LAL ORSAY CNRS-IN2P3) , Jerry Vavra (SLAC) ) (Aula 250 )
 EVO meeting information ;    EVO meeting url   

16:30 FDIRC status update (20') (  Slides    ) Jerry Vavra (SLAC)

16:50 MC studies for the full fDIRC prototype for the SLAC CRT (20') (  Slides    ) Biplab Dey (UC Riverside)

17:10 Update on the H-8500 tests in Bari (20') (  Slides    ) Fabio Gargano (BA)

17:30 PID-related proposal for the ERC advanced grant 2013 proposal (20') (  Slides    ) guy wormser (LAL Orsay)

17:50 FDIRC background update (20') (  Slides    ) Luis Alejandro Perez Perez (PI)

18:10 FDIRC (and FTOF) background studies (20')

(  Slides    )

NICOLAS ARNAUD (LAL ORSAY CNRS-IN2P3) , martino borsato (LAL
Orsay)

16:30->18:30    Parallel 1 - EMC (Convener: Claudia Cecchi (PG) , Frank Porter (Caltech) ) (Aula 230 )  EVO meeting information ;
   EVO meeting url   

5th SuperB Collaboration Meeting (Pisa) (19-22 September 2012) http://agenda.infn.it/conferenceOtherViews.py?view=standard&confId=4437

3 of 10 9/20/12 6:57 PM

09:00 Analysis of test beam data (20') (  Slides    ) Jean-Francois Caron (The University of British Columbia)

09:20 Cluster counting analysis with test beam data – S/N study (20') (  Slides    ) Samuel Dejong (University of Victoria)

09:40 Status of preamp prototypes (20') (  Slides     ) Jean-Pierre Martin (University of Montreal)

10:00 Update on aging studies (20') (  Slides    ) Rocky So (University of British Columbia)

08:30->10:30    Parallel 2 - PID (Convener: NICOLAS ARNAUD (LAL ORSAY CNRS-IN2P3) , Jerry Vavra (SLAC) ) (Aula 250 )
 EVO meeting information ;    EVO meeting url   

08:30 TDR-dedicated session (2h00') (  Paper    )

08:30->10:30    Parallel 2 - EMC (Convener: Claudia Cecchi (PG) , Frank Porter (Caltech) ) (Aula 230 )  EVO meeting information ;
   EVO meeting url   

08:30 Validation of the new implementation of fast sim (20') (  Slides    ) Elisa Manoni (PG)

08:50 Updates on full sim (20') (  Slides    ) Stefano Germani (PG)

09:10 Discussion on TDR writing, budget and schedule (1h00') (  EMCchapter  ;
   TDRissues    )

Claudia Cecchi (PG) ,
Frank Porter (Caltech)

08:30->10:30    Parallel 2 - IFR (Convener: Wander Baldini (FE) ) (Aula 133 )  EVO meeting information ;    EVO meeting url   
08:30 discussion on TDR (2h00')

10:30 coffee break (30') (Floor -2 Hall )

11:00->13:00    Parallel 3 - SVT (Convener: Giuliana Rizzo (PI) ) (Aula 131 )  EVO meeting information ;    EVO meeting url   
11:00 TDR reading (2h00')

11:00->13:00    Parallel 3 - DCH (Convener: Giuseppe Finocchiaro (LNF) , Michael Roney (University of Victoria) ) (Aula 248 )
 EVO meeting information ;    EVO meeting url   

11:00 Discussion on TDR writing, budget and schedule (50') (  Slides ;
   document    )

Giuseppe Finocchiaro (LNF) , Michael Roney (University of
Victoria)

5th SuperB Collaboration Meeting (Pisa) (19-22 September 2012) http://agenda.infn.it/conferenceOtherViews.py?view=standard&confId=4437
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Riccardo Cenci SuperB Collaboration Meeting, Pisa - Bkg Session, Sep 20, 20126

Rate comparison, updated

•Small contribution from new RadBhabha
•L0 lower rate due to different radius (Jun12, Sep12)

SVT

LAYER
S

2photons2photons2photons2photons BbbremBbbrem
Touschek 
HER
Touschek 
HER

Touschek 
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LER

BeamgasHERBeamgasHER Beamgas LERBeamgas LER
Bbbrem
Low!E

MHz/
cm2

Jan12 May12 Jun12 Sep12 May12 Sep12 May12 Sep12 May12 Sep12 May12 Sep12 May12 Sep12 May12

L0 phi 29.4 30.1 18.7 18.8 0.83 0.54 0.62 0.40 1.70 1.39 0.47 0.37 1.48 1.12 0.013

L0 z 37.2 38.1 20.2 20.3 1.58 0.80 1.94 1.23 4.73 3.7 1.37 1.04 4.27 3.03 0.021

L1 phi 1.56 1.60 1.71 1.66 0.13 0.13 0.19 0.21 0.67 0.93 0.16 0.2 0.58 0.77 0.027

L1 z 0.74 0.76 0.80 0.79 0.08 0.086 0.20 0.23 0.69 0.98 0.18 0.22 0.61 0.80 0.020

L2 phi 0.78 0.81 0.94 0.82 0.079 0.086 0.135 0.13 0.51 0.66 0.12 0.14 0.43 0.56 0.021

L2 z 0.40 0.41 0.49 0.41 0.056 0.056 0.15 0.14 0.55 0.69 0.13 0.14 0.47 0.58 0.018

L3 phi 0.14 0.15 0.26 0.14 0.049 0.023 0.035 0.03 0.165 0.16 0.029 0.028 0.14 0.14 0.009

L3 z 0.13 0.14 0.24 0.11 0.055 0.023 0.057 0.05 0.255 0.25 0.048 0.046 0.21 0.22 0.009

L4 phi 0.022 0.027 0.031 0.023 0.013 0.006 0.0042 0.004 0.014 0.018 0.0035 0.003 0.012 0.016 0.002

L4 z 0.014 0.019 0.019 0.016 0.0081 0.005 0.0031 0.003 0.010 0.014 0.0026 0.003 0.0087 0.012 0.0017

L5 phi 0.012 0.016 0.015 0.014 0.0062 0.005 0.0020 0.002 0.0070 0.011 0.0015 0.002 0.0056 0.009 0.0017

L5 z 0.0082 0.011 0.010 0.010 0.0039 0.003 0.0015 0.002 0.0054 0.008 0.0012 0.002 0.0044 0.007 0.0012

SVT Background Update 

Ø  New rad Bhabha source doesn’t affect rates in SVT but increases 
neutron fluence (+30% ), already critical in external layers. 

Ø  All results for TDR studie still valid (stick with the old numbers in TDR)  
with the known weakness of S/N in L4-5 with x5 safety applied. 

 

R. Cenci - Maryland 
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Ø  Update on the production status for Layer0 pixel bus and Striplets fanout @ CERN 
Ø  Very slow turn around time with CERN workshop. 
Ø  Important to investigate again other possible supply! 

Ø  Update on the status of components order for peripheral electronics prototypes  
Ø  Mauro is very happy if SuperB goes to 40 MHz for the reference clock (possible use of 

GBT for our links become more realistic). 
Ø  First version of  corresponding TDR sections promised in the next few days! 
 

Layer0 Fanout and Peripheral electronics 
M. Citterio(MI) 
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High rad area 15Mrad/year ON detector 

low rad area 

Optical Link 
2.5 Gbit/s to ROM 

Counting room 
Std electronics 

FEB 

DAQ chain independent on the 
chosen FE options 

 Optical 1 Gbit/s  

< 1 m LV1 

HDI card design is ongoing 
Data Encoder IC .... Specs are under discussion 
Rad-hard serializer to be finalized 
  looking into a low power/low speed version 
Copper tail: lenght vs data transfer are under study 
FEB + ROM as before 

fibers 

45'678&$/.$'$%&'(2/9:$;&,:)/*$

!&:&,:/%$
<!=;$

>$
?%/*:2&*($,-)7;$

>/77&%$@9;$

AB=04CD>9$EFG$

H%'*;):)/*$,'%($

I&%(&;$$
/%$?BJ"$

G. Rizzo SVT –5th SuperB Collaboration Meeting Pisa Sept - 2012 7 



SVT Mechanics Update 

F. Bosi, A.Bernardelli 5rd SuperB Collaboration Meeting , Pisa, September 20, 2012 4

Present  Activity

I.R. mock-upSupport system 6 degree
of fredoom

1.  TDR writing & prepare for module & beam pipe prototype construction. 
2.  Started to work actively on the problem of reducing the ambient temperature on 

sensor, to reduce the effect of leakage current increase (increased neutron fluence 
seen in background simulation in July) 
•  thermal simulation of various components started  
•  dry air pipes on the SVT support cones under evaluation  

3.  Plan to build a mock up of the SVT/IR to reproduce and measure the mech. stress 
and deformation induced on the SVT modules by the movement of the W conical 
shield due to movements/misalignment during installation (demounting) operation 	

1.  Pisa-QMUL-Milano for the different components of the SVT mechanics	


F. Bosi PI 

F. Bosi, A.Bernardelli 5rd SuperB Collaboration Meeting , Pisa, September 20, 2012 14

Ambient Temperature reduction

h H2O = 2000 W/m2K
T env= 22°C
T H2O=10 °C

Glue th = 50 micron , K=2 W/ m K
W= 0.5 W/chip

HDI Thermal Simulation

Cooling ring



R&D on pixel: APSEL MAPS 

INMAPS CMOS process with 4 wells 
& high resistivity to improve 
charge collection efficiency and 
radiation resistance 

}  INMAPS MAPS with high resistivity epi layer under test: 
}  Better charge collection evident with high resistivity 
 

L. Ratti (PV) 

Ø  Irradiation with neutrons: 4 steps up to 1x10^14 n/cm2  

Ø  Chips tested in Pisa/PV (55Fe, 90Sr, Laser)  à significant 
charge collection deterioration even at low fluence 

Ø  Other group observed better rad resistance (Strasbourg) 

Ø  Need to optimize the sensor design with the new process: 
Ø  Collection diode dimension, diode bias voltage … 

PHcluster 
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Due to radiation damage, the charge is no longer completely collected. 
Furthermore the rates decrease with irradiation. 
Some mechanism is at work, by decreasing the size of depleted region around our  
tiny electrodes and affecting the lifetime of the minority carriers.   

55Fe, Cluster PH with 
neutron irradiation 

Laser response with 
neutron irradiation 
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PV/BG/PI/BO 

S. Bettarini (PI) 
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Ø  Encouraging results on irradiation test with 
neutrons with MIMOSA 32 MAPS: 

Ø  180 nm quadruple well CMOS process, high res, 
rolling shutter (time frame ~ 30 µs)  

R&D on pixel in Strasbourg  non-ionising irradiation (1)

7

!   Lab. tests with 55Fe source.
     Tcoolant = 15 ºC.
     fluences:  0.3 - 1.0 - 3.0 x1013 neq / cm2.

! signal seems not to be degraded by 
traps induced by bulk damages after non 
ionising radiations.

charge collection 
efficiency     

(seed pixel)

0 1x1013 2x1013 3x1013

fluence (neq / cm2)

noise electrons

0 1x1013 2x1013 3x1013

fluence (neq / cm2)

! evolution with fluence seems due to a 
typical effect of leakage current.
Noise increase modest up to fluences of 
1x1013 neq / cm2.

no irradiation

Pixel noise:  
~18 e- 

at room Tº.

I. Ripp-Baudot (IPHC 
Strasbourg) 

!  Submitted in Oct. 2011, delivered in January 2012.

!  Technology: 
     " 0.18 µm.
     " epitaxial layer: 18 µm thick, High-Resistivity 1-5 k#.cm.
     " read-out: rolling shutter.

!  Prototype sub-divided in several blocks: 
     " Explore pixel sizes:  20x20, 20x40 and 20x80 µm2. 
     " Explore charge amplification and collection systems: 
       diode sizes ~9-15 µm2, 
           ! pixels labelled P1-P9, L4-1 and L4-2.
     " Explore discrimination: 
           1 discriminator at each column end, 
           in-pixel discrimination (16x80 µm2 pixels).

    ! total surface ~ 43 mm2.

!  Preliminary laboratory and beam tests results on: 
      noise, SNR, detection efficiency, cluster multiplicity.

MIMOSA-32 prototype

2

Ø  Very useful exchange of information 
on the technology among groups 

Ø  The “Italian” MAPS pixels have already the right 
architecture for Layer0  (in pixel sparsification & small 
timestamp 100 ns), but need to optimize the sensor 
design to benefit of the improved radiation resistance 
of the new process.…  

Ø  MIMOSA pixels have a better charge collection but 
still need to work on the evolution of their  
architecture to get the right specs for SuperB/ALICE: 

Ø  Detailed plan 
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next steps

12

“towards a rad-hard sensor with a read-out time ~ 1.5 µs”

!  MIMOSA-32:  validation of the 0.18 µm technology.
     " Complete the data analysis of past beam tests (June, July and August): spatial resolution, ...
     " Next beam test foreseen in November at CERN: other radiation doses, ...
     " New submission of MIMOSA-32 in 0.18 µm in July: test of amplification.

!  MIMOSA-22THR:  validation of the optimised rolling shutter architecture.

    " Submission December 2012.

    " 2 different chips:  
        - translation of MIMOSA-22AHR (0.35 µm techno.) with end-of-column discrimination.
        - simultaneous 2-row encoding with 2 discriminators/column  ! twice faster.

!  SUZE-02:  validation of the sparsification.

    " Submission Autumn 2012.

    " Sparsification for 2 and 4 // rows ! data flow and power reduction.

!  AROM-1 (Accelerated Read-Out Mimosa):  validation of the in-pixel discrimination.

    " Submission 2013.

    " Simultaneous 4-row encoding with in-pixel discrimination  ! 8 times faster.



Update of Activities in UK  A. Bevan (QMUL) 
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Mechanics: 
Ø  Getting ready to build prototypes of support 

cones & space frame to be integrated with the 
mockup of the SVT & IR we plan to build in 
Italy in the next 12-18 months to test the 
stability of the SVT assembly and quick 
demounting procedure  

 

Progress of the Arachnid Collaboration  
Ø  MAPS R&D with INMAPS process (pioneered by RAL) the 

with target application ALICE/ SuperB  
Ø   characterization of their INMAPS chip Cherwell (ENC~  

12e-)  & preparation for testbeam in November 
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