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Outline SuperB

Introduction

Detecto R&D

— The scintillators
— The WLS fibers
— The photon detectors

Electronics

Simulation

Group organization and manpower
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The IFR for super B sﬁ.fa?n
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IFR requirements for super B SuperB

« Add iron to BaBar stack to improve u ID:

=» 7-8 detection layers should be enough

« Keep longitudinal segmentation in front of
stack to retain K. ID capability.
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A possible layer configuration

1.2mmWLS fiber  0.25 mm TiO; reflective coating
aluminized Mylar tape
» Y

optical epoxy

“ o
scintillator
- Scintillation bars geometry

e #1mm . - Number of active layers
Scintillation bar geometry from CDR - Where and how much iron we
need to add
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The CDR style
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IFR SuperB
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4 cm Wide Bar

1.2 mm e
WLS FIBERS

4 cm Wide Bar

SIDE VIE'

4 cm Wide Bar

4 cm Wide Bar

Bend

16 BARS

2.5cm Radius

7

o
2mm x 2mm APD
64 pixel array
APD cooled to 0°C
by thermoelectric cooler
heat-sinked to chilled water

<::| From CDR: possible 4 fibers readout

This technology was proposed also as
replacement of the BaBar barrel.

One coordinate will be measured by the
position of the scintillation bar.

The other coordinate by measuring the time at
both end of the bar.

Need input from simulation and background
evaluation.

— Time resolution and spatial segmentation

— Number and location of active layers.

Need full simulation of the detector,
reconstruction code and muon selectors. Not
available for super B: reuse BaBar framework.
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Evolving from CDR SuperB

| — « Some of the questions that we
e e e are trying to answer”
! B . o
e ‘ — Number of fibers per scintillation
i B bar: may be only one or two.
i X
4 omwide B — WLS fiber diameter (1 mm),
o one X shape decay time, ...
| X
el | — Use Geiger Mode APDs instead
Jeves = of APDs?
| X
. / — What is the best mechanical
o B, design
16 BARS me,}mwo’) — What electronics
APD cooled 1o 0°C "
Jsak alalisd €3 cumadater :
— Read one or two side of the
cnintillatar
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The scintillator bars sﬁ:ﬁl

* In contact with FNAL-NICADD facility

O 0

Q
O O

* We have some spares from Minos and Iltasca company
that we are using for R&D

e \Various candidates:

* In a second stage of the R&D we’ll have to make our
own prototype.
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The WLS fibers -
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« Baseline: Kuraray Y11-175 ®=1.0 mm, round, double cladding
» Trapping efficiency = 5.4%
« Attenuation Length ~ 3.5m
« Emission peak: 476 nm

« Possible alternatives:
— Different diameter/dopant concentration: increase the light yield

— Square shape: higher trapping efficiency (~+30%)

— Bicron BCF-92 fibers (round multiclad):
» Trapping efficiency = 5.6%
« Attenuation Length ~ 3.5m
« Emission peak: 492 nm

« Decay time: 2.7 ns (Y11-200 is =10ns), faster — better time
resolution
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Fiber readout SuperB
) -
« APD:
— For BaBar R&D was considered the model RMD #S0223: . AG AV
- G>1000 N
« QE=65% (>530 nm) Y AG _7.AT

ons risetime G T
"
High bias voltage (1850V) = difficult to stM
« G very sensitive to V_and T variations

— Hamamatsu APDs have lower gain (few 100), bias voltage 400- 500 V

* Geiger mode APDs: MPPC (Hamamatsu), SiPM (FBK- IRST)

+ G>10° (AG AV
« DE =40% (530nm) (DE = Q.E x Fill factor x Aval. prob.) G 7'7
« ~ 1ns risetime _— 1 AG |3 AT
« =10 times less sensitive to V and T variations LG T

Low bias voltage (50-70V)
Dark current rate @ room temperature : {1 00s of kHz thr = 0.5 phe

few kHz if thr = 1.5 phe
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Electronics for SiPM readout s’ulpaﬁ;
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prototype amplifier
based on the Texas Instruments’

: ‘”—<’_3>| Pre_Out
i THS4303

SiPM

A.C.R. Jan 28 2008

NEG_Vbias

Wavelorm

Nispky
Nals Only
SiPM signal processing i s
(amplification and possibly B R Pt
discrimination) is VERY LIKELY —
needed as close as possible to - Set to Min
the SiPMs and thus I it
inside the “iron”,

Bl S0.0mve M1.00ns A Chl —=41.0mVv

wis.nn%
wavelorih Dackliqht Color

van<ipy  araticule XY Display 520
Dlsplay  'ntensity e ot Palette

llgh Normal

Courtesy of Angelo Cotta Ramusino
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Electronics for SIPM readout SuperB
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A proposal for a SiPM Front End with constant fraction discriminator and “thermometer
code” ADC: proof of principle implemented on the PAX Trigger Board (PAX_TB)

| PAX_TB

FD Timing si
CFD comparator C iming signal

A Digital Delay Digital Pulse Shaper
N A 6ns w 2ins - T4ns 10 1037ns
x1/3 B 4 bl accuracy 12 bat acourncy

SS 4 izs / bin 0.25ns / ben
attenuator .LDCY' av Lo

Threshold on pulse amplitude

| A Digital Delay Digital Pulse Shaper
.- 7 '/' J A< fas 0 2ins - 14ns o 1037ns

1 Nyt
4 bt a0e oy 12 bil sccurscy
e | R I e B bt accuracy 2 bil accuracy
Y ! Ut M+ 030 W et - 1 I 02450 1
'-“x Vima e v Vraiei ns ) n -M
LT

Photon Count Sclection

Delay Hi=Delay Lo+ 0.5ns Threshold signal
-2.5Vto +2.5V
12 bit accuracy Sclected signal
ALTERA FPGA
RS232 level adapter —,’ - NIOS-I
8 - Microcontroller ;
PC with terminal emulation Jan 21 2008, A.C.R.

Block diagram of the SiPM signal processing chain proposed here to enhance, if necessary, the time

resolution of the discrimination on the SiPM output.
Courtesy of Angelo Cotta Ramusino
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Simulation SuperB
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* A simulation working group has been setup in
February.

o Activities in three directions

— Fast simulation
— Full Geant4 simulation
— Detector optimization
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SuperB IFR group institutions and manpower sflllllﬂh
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At present:

— Ferrara INFN-University
— Padova INFN-University
— Roma1 INFN-University

Additional forces would be very helpful, in particular in the area of
simulation

For the TDR:

— Establish the baseline layout of the detector (R&D on scintillator,
fiber, SiPM, electronics,...+ simulations)

— Build and test a prototype (discussion at the end of the session)

To build, install and operate the final detector need more
Iinstitutions
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Other IFR talks -

« Saturday
— 09:30->10:30 Geant4 Simulation Session (G. Cibinetto)
— 11:00->12:30 Computing (M. Rotondo)

e Sunday

— 11:00->12:40 Backgrounds simulation and measurement (G.
Cibinetto)

 Monday
— 08:30->10:30 Simulation Tools (M. Rotondo)
— 18:00->19:30 Electronics (A. Cotta Ramusino)
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