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 A tracking system of 4 wire chambers   

     X and Y sense planes, 
consist of  1 mm spaced 10 
m diameter Au/W  wire, 
installed between  3 high 
voltage cathode planes 
made of 12.5 m thick Al 
foils.  A set of 12 m  Al 
foils windows complete the 
assembly. 
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Shielding Improvements:  
 The aluminum frames were alodined 

(covered with a conductive, non-
oxidizing coating),  

 The exposed traces on the sense wire 
plane were covered by a copper foil 
insulated with a layer of polyimide. 

 A set of beryllium copper fingers 
were installed to provide a low 
inductance path from the ground of 
the amplifier discriminator card to 
the chamber frame. 

 The chamber and its TDC cards were 
isolated from its aluminum stand using 
insulated mounting plates. 

 Short segments of plastic tubing 
were used to electrically isolate the 
chambers from the gas delivery 
system. 

 Custom built TDCs with transformer 
isolated power supplies were built and 
mounted directly on the chamber, 
eliminating the need for long cables 
and their associated ground loops. 

 

The electronics is a new system consisting of 16 
channel amplifier/discriminator cards, 64 channel 
TDC cards and a controller capable of reading out 
16 TDCs housed in a 1U high rack-mounted unit. 
Two short ribbon cables connect each of the four 
amplifier/discriminator cards to one TDC card. 
Cat-5 cable used for both data communication 
 and power delivery connects the TDC with the 
controller. 
The amplifier/discriminator card uses the Penn 
ASDQ-8 amplifier/discriminator ASIC recycled 
from the Fermilab CDF central tracker. The 
discriminated signal arrival times are measured by 
TDC with a 1.18ns bin width (1/16th of a main 
injector RF period). The TDCs store hit 
information for the entire length of the spill in 
local memory. 
The controller receives a trigger from the 
experiment, a spill indicator and optionally an RF 
clock signal from the accelerator and transmits 
them to the TDCs. If no external RF is present, 
an internal crystal oscillator is used. 
At the end of spill, the controller collects the 
data from all TDCs and writes this data into a 
contiguous block in its internal memory accessible 
via Ethernet.  
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 The data acquisition software, written in 
Python, communicates with the controller using 
standard TCP/IP socket communication 
protocol. 

 Built-in commands allow download and 
monitoring of the configuration parameters  as 
well as read out of the TDC hit data. 

 User-configurable scripts allow customization 
of the data acquisition to meet requirements 
of a specific experiment. 

 Several different gas 
mixtures were tested. An 
85/15 mixture of argon 
and isobutene was 
selected. A long plateau 
was observed using this 
low cost mixture. 

 An additional layer of 
RTV adhesive was applied 
outside of the assembled 
wire chamber, decreasing 
leakage by more than 
factor of 2.  

 Several analysis packages available to analyze and visualize the data 
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