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Introduction

* A new type of ring-imaging Cherenkov detector has been used for PID in the
BABAR experiment at the SLAC

* DIRC: Detection of Internally Reflected Cherenkov (Light)

* Aim: /K separation of ~40 or greater, for all tracks from B-meson decays
from the pion Cherenkov threshold up to 4.2 GeV/c. PID below 700
MeV /c relies primarily on the dE/dx measurements in the Drift
Chamber and the Silicon Vertex Tracker
— similar to GlueX requirements




Design and requirements

Pions and kaons (from BO — m+m-and B0 —
K+4m}must be well-separated: 1.7 and 4.2
GeV/c

The PID system should be thin and uniform in I

terms of radiation lengths (80mm of radial
space, 19% radiation length)
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Principle

* Bars with rectangular cross section (radiators
and as light pipes) for the portion of the light
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The standoff box contains about 6,000 liters of purified water :
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reasonably close to that of fused silica, thus minimizing the total internal
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reflection at silica-water interface
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The expected
Cherenkov light
pattern at this
surface is essentially
a conic section,
where the cone
opening angle is the
Cherenkov
production angle
modified by
refraction at the exit
from the fused silica
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Efficiency

& Water transmission (1.2m)

® Mirror reflectivity

4 Internal reflection coeff. (365 bounces)

* Epotek 301-2 transmission (2511m)

% EMI PMT 9215B quantum efficiency (().E.)
O PMT Q.E. @ PMT window transmission

& Final Cherenkov photon detection efficiency

- . * 80% of the light is maintained
: . after multiple bounces along the bars

0.8
* The expected number of photoelectrons (Npe )
0.6 is ~25 for a B = 1 particle entering normal to
the surface at the center of a bar, and increases
0.4 by over a factor of two in the forward and

backward directions.
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Angular Resolution

The angle resolution of a single Cherenkov photon is dominated by

1. Imaging (bar dimension) (~ 4.2 mrad in BaBar)
2. Detection (granularity) (~ 6.2 mrad )
3. Chromatic smearing (n = n(1)) (~5.4 mrad )
4. Photon transport in bar (~1 mrad )

.. added in quadrature 2 o, = 9.3 mrad in BaBar

With a different imaging (e.g. focus)
limited by 3. and 4. B0
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Kaon Identification

The characteristics of pion - kaon identification (separation)
versus momentum with the track reconstructed in the FCDC

for three different Cherenkov angle resolutions in a DIRC
- 1.2 mrad : the best achievable

- 1.7 mrad : a design close to the BaBar DIRC

- 2.0 mrad : pessimistic scenario

Angle Separation

Example Kaon Selector
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To a GlueX DIRC design

Turn cylindrical DIRC into flat DIRC e.g. with same imaging principle:

Standoff Tank

4 bar boxes each
placed behind the
Solenoid with a gap
+ . for the beam.
5 Z ~% length of BaBar
. €

or less due to circular
hole.
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A focusing Design:

* will improve performance towards higher momenta

* a compact design with reduced maintenance (no water tank)

* uses reduced amount of quartz elements
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