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lPrinceton University, Princeton, NJ, USA

mStanford Linear Accelerator Center, Stanford, CA, USA

www.elsevier.com/locate/nima

0168-9002/$ - see front matter r 2005 Elsevier B.V. All rights reserved.

doi:10.1016/j.nima.2005.06.071

�Corresponding author. Tel.: +39050 2214 372; fax: +39050 2214 317.

E-mail address: calderin@slac.stanford.edu (G. Calderini).

www.elsevier.com/locate/nima


nStanford University, Stanford, CA, USA
oINFN-Torino and Università di Torino, Italy
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Abstract

The Silicon Vertex Tracker (SVT) of the BABAR experiment at SLAC is a crucial tool to measure with precision the

decay position of B mesons produced in the PEP-II electron–positron collisions. It is structured in five layers made of

double-sided, AC coupled silicon microstrip sensors. In this paper, a review of some of the technical solutions chosen in

the detector design phase is presented. In particular, we focus here on those elements which turned out to be sources of

problems during the installation and the first few years of operation; the solutions adopted to solve the problems are

presented together with recommendations and proposals for alternate future designs.

r 2005 Elsevier B.V. All rights reserved.
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1. Introduction

The main physics objective of the BABAR
experiment [1] at the SLAC B factory is the precise
measurement of CP violating asymmetries and rare
branching fractions in neutral B meson decays. The
Silicon Vertex Tracker (SVT) is specifically de-
signed to reconstruct B and D decay vertices with a
precision of 80mm along the meson flight direction
and to achieve tracking capability with an effi-
ciency larger than 80% for low transverse-momen-
tum ðo120MeV=cÞ particles, such as soft pions
from D1 decays. The short bunch spacing and the
head-on collisions require a special design of the
interaction region, with permanent magnets only a
few centimeters apart from the beam spot. This has
imposed the integration of the Silicon Tracker with
accelerator elements. This design represents a
challenging solution not only from a mechanical
point of view, and has several consequences. The
largest machine background component in the
SVT region is due to off-beam particles over-bent
by the final focusing elements and driven into the
detector; this mechanism is responsible for a dose

largely exceeding the predictions. The requirement
of a good radiation hardness for both the SVT
sensors and the front-end electronics has been one
of the key features in the detector design. In
addition, the access to the detector requires the
removal of all the portion of beamline around the
interaction region, a very long and delicate
operation. For this reason, the detector has been
thought to provide a high degree of reliability and
redundancy. This paper will review the most
relevant problems experienced during the commis-
sioning phase and the first years of data-taking and
the solutions adopted, trying to identify the
elements which could be improved in the design
of similar future trackers.

2. Description of the SVT and most relevant failure

modes

The SVT is structured in five layers of double-
sided, AC-coupled silicon strip detectors. Each
layer is built of 6–18 modules, composed of 300mm
thick silicon sensors glued together. The modules
are mechanically supported by kevlar/carbon-fiber
ribs, and flexible fanout circuits are used to carry
the signals from the silicon strips out to the front-
end electronics. The sensors are composed by a
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