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Abstract

The Belle IT Central Drift Chamber (CDC) is a cylindrical wire chamber filled with
the helium based gas mixture inside and located at the interaction point of the SuperKEKB
electron positon collider, the particle accelerator at the High Energy Research Organization
(KEK), Japan. The main roles of the CDC are reconstruction of charged particle tracks
for determining the momenta and to provide the particle identification information using
the energy loss in gas along the particle path. The group of innermost eight layers of axial
wires, which is called small-cell chamber, was constructed for reducing the signal to noise
ratio from the large beam background. The small-cell chamber, consists of its conical
aluminum endplates and the carbon fiber reinforced plastic (CFRP) inner cylinder with a
radius of 160 mm, has the minimum azimuthal cell size of only 7 mm. The principle of

operation of the chamber, structure and wire configuration are described in this thesis.

This inner chamber of the Belle II detector system was designed to be assembled
separately before insertion into the main part after the wire stringing and the basic test-
ing are finished. The assembling of the chamber core was finished in March 2013. The
test results from tension load applied on the core structure before the wire stringing show
that it can support the whole wire tension of 371.2 kg. The wire stringing was completed
in June 2013. After that, several basic tests including wire isolation from the endplates,
insertion of the chamber into a temporary aluminum cover to check gas leak for improve-
ment of gas leak rate, and applying of high voltage were performed. To test the chamber
with a readout electronic RECBE prototype, cosmic ray detection was used and a plas-

tic scintillator counter was set up to provide the trigger signal. The analog signal shows

g



that the chamber was working well. The analysis of the data from cosmic ray events for
checking the system include the generated charge distribution, the drift time distribution

and the X-T function relation. The overall spatial resolution is approximately 90 um.
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