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Detector Summary

✦ Critical Issues
• Boost
• Beampipe radius & cooling
• Beam Background environment

✦ Physics Opportunities
• Tau-Charm operation
• Bs Production
• Polarization

✦ Design Issues
• Forward PID
• Backward EMC & PID
• Reuse of BABAR or BELLE

✦ Detector R&D
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Critical Issues
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1) Beampipe Radius & Material?
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FIG. 11: ∆t resolution as a function of the βγ boost value of the center of mass rest frame for different beam-pipe configutions: 0.5 cm,
1.0 cm and 1.5 cm radius. The dashed line represents the BABAR reference value.

backward disks or cones electrically separated from the
central part of the detector.

The BABAR and Belle drift chambers are conceptu-
ally similar but have different dimensions: from 23.6 to
80.9 cm for BABAR; from 16 to 114 cm for Belle. They use
He-based gas mixtures, with cell sizes from 12 to 18mm.
Maximum drift time is around 500 ns and the resolution
about 100 µm in the best part of the cell. In preparation for
luminosity upgrades, Belle has experimented with small
cell (5.4 mm) drift chamber for the inner layers of the CDC
finding a significant rate reduction but a deteriorated reso-
lution (150 µm).

We expect that the reduction in cell size will not be
needed at SuperB. On the contrary one could take advan-
tage of the time structure of the events and increase the
drift time to up to 1 µs with the intent of improving the
resolution. A full optimization of the drift chamber design
will only be possible when detailed background simula-
tions are available.

10. PARTICLE IDENTIFICATION

Particle identification is a central aspect of the criteria
describing the desired properties of a detector working at
SuperB. Such a detector system generally requires good
tracking information to help optimize the PID function,
good start time information and generally needs supple-
mentary information, (such as dE/dx from the energy loss
from the tracking chambers), to cover the full desired mo-
mentum range.

The BABAR and Belle detectors incorporate relatively
complete PID systems, which essentially provide the
needed performance for their respective environments.
The BABAR DIRC system has been particularly robust, rel-
atively insensitive to background, covers most of the mo-
mentum range for all particle species, and has extremely
good misidentification properties. A new PID system
based on the DIRC technique but using modern photon
detectors, such as a Fast Focusing DIRC or a TOP, would
provide more complete geometrical and momentum cover-
age, and perhaps better rejection at the highest momenta.
The final choice of collision energies at the SuperB Fac-
tory will define the highest energy/momentum needed for
pion/kaon separation. It is also probable that the End Cap
regions will require more attention than has been given for
the current detectors.

The environment at the proposed SuperB Factory should
not be a problem for the PID systems described above. The
beam currents are down a lot, and the backgrounds should
be much less severe than presently experienced, although
this will depend, in detail, on the design and implementa-
tion of the final focus system The data acquisition prob-
lem will be interesting, but quite manageable, requiring a
pipelined approach, but similar to the solution for other
systems, and achievable with commodity equipment.

More generally, the technologies of choice for PID in a
new super B factory detector appear to be two variations
of the Čerenkov focusing device, either in two or in three
dimensions the DIRC of BaBar, a fast DIRC, or the TOP
of Belle; and two systems that have special interest for the
end cap regions an aerogel proximity focusing device, and
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Is a 1cm pipe without cooling
realistic in any scenario?

With cooling, what is the minimum
possible boost?

need larger Boost than 7on4 

IPFF FF

ILC ring & 

ILC FF

Simplified layout in the 

Small Disruption Regime 

Collisions every Turn

Uncompressed bunches

Crossing angle = 2*25 mrad

Crabbed Y-Waist
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Critical Issues (continued)

2)Boost? Some detector design decisions 
depend on the boost

3)Beam Background Environment?

Low currents Higher currents

Occupancy limited Detector components

SVT inner layer
Tracker
Forward EMC
DIRC readout

Backgrounds above some threshold imply
that all these detectors require new technology
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New Physics Opportunities

superB workshop - Frascati 12

Needed resolution:

  ~ 0.16 ps

 Not achievable 
with 1cm beam pipe;
 Can be obtained 

with 0.5cm beam 
pipe and large 
boost (βγ = 0.6-0.7) 

∆ms: σ∆t vs boost βγ

σ∆t = 0.16 ps

From Pravda Simulations

Bs physics
time-dependent
measurements?
not possible

window of time-
integrated measurements
not possible at LHCb

Tau-Charm Energy  Ψ3770 vs ! "4S

track multiplicity
__ Ψ3770 
__  !4S""

__ Ψ3770 
__  !4S""

  Lower number of tracks improves reco efficiency, signal purity. 
  Most analysis techniques gain: recoil analysis, flavor tagging, vertexing, etc. 

with βγ Boost - CLEO-c type
measurements plus time-dependence
permits additional constraints on 
D mixing x and y

Renga

NeriTime dependent measurements

  D lifetime 0.4 ps, for B it is 1.5 ps ! Smaller ∆z significance.   
  Layer0 at 0.5cm  and reduction of the radial material is important.  

 Assume σ(Tag)=σ(Vtx): low track multiplicity, no charm bias in Tag vtx   
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Physics Opportunities (continued)

Polarization and τ EDM and CP Violation Paoloni & Hitlin

P-weighted Sensitivities (107τ − pairs )

cAB · "(dτ ) =
e√
s

[ 〈O1〉P − 〈O1〉−P ]

Most systematic effects should cancels in 〈O1〉P − 〈O1〉−P

With a sample in excess of 1010τ pairs it seems possible to enter
in the very high precision realm dτ ∼ 10−20e cm

E. Paoloni (Università di PISA & INFN ) LNF Mar. 2006 9 / 15

Polarization gains x103 in EDM, and perhaps x10-20
for CP Violation measurements

Does this Physics justify inclusion of Polarization?
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Design Issues
Either BABAR or BELLE could be the basis of
a SuperB detector
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Detector R&D

forward PID proximity focussing
Aerogel - Krizan

EMC Endcap occupancy - LYSO or LSO Hitlin

Trigger/DAQ - collision frequency deadtimeless operation 
Dubois-Felsmann

Silicon R&D - MAPS pixels - Rizzo

Focussing DIRC & new readout - Ratcliff
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Conclusions & Limitations

Beampipe, Boost, Backgrounds

βγ=.45

BABAR-like background environment

current R&D consistent with limited detector 
technology updates, not high occupancy capability


