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ABSTRACT

Modern experiments for the search of extremely rare processes require high resolutions (order of 50-200 keV /c) tracking systems for particle momenta in the range of 50-300 MeV /¢, dominated

by multiple scattering contributions. We present a newly developed construction technique for ultra-low mass Drift Chambers fulfilling this goal. It consists of:

* asemiautomatic wiring machine with a high degree of control over wire mechanical tensioning (better than 0.2g) and over wire positioning (of the order of 20um) for simultaneous wiring of
multi-wire layers;

 a contact-less IR laser soldering tool designed for a feed-through-less wire anchoring system;

* an automatic handling system for storing and transporting the multi-wire layers to be placed over the drift chamber end-plates.

These techniques have been successfully implemented at INFN-Lecce and University of Salento and are currently being used for the construction of Drift Chamber of the MEG (un—e+y) upgrade

experiment.

The MEG upgrade Drift Chamber is a challenging apparatus made of 1920 20um Au plated W sense wires, 2304 50um and 7680 40um Ag plated Al guard and field wires respectively, with a
transvers wire density of about 8 wires/cm?. Electrostatic stability considerations and the total length of the chamber, ~2m, require that all the different wires be stretched at mechanical tensions
between 20-30g, controlled at a level of about 0.2g during all the different assembling stages. To fulfill this goal, we have developed two different and complementary measuring systems both
designed to determine the wires first harmonic resonant frequency.
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layers with a high degree of control on the wire mechanical tension;
* an Infra Red (IR) laser soldering tool designed for contact-less welding;
* an automatic handling system to extract the multi-wire layers from the
wiring system and to move them on support frames.

Winding procedure :

* insert the wire PCBs on the template of the cylinder;

* align the wire with the first pad and start the winding; WT CHECKING SYSTEM BY RESONANT

FREQUENCY MEASUREMENT

* start solder the wires on the wire pads;

* extract the multi-wire layer. To monitor the WT of all the 12000 wires during the different assembling
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MEG upgrade experiment at PSI.
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