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Safety Summary for the two Large PWC in E907  

There are two large 3x3 m2 Proportional Wire chambers set up for use in the E907 experiment. These PWC come from the Selex experiment E871 where they were used successfully in the same exact set up, i.e. electronic, preamps, latch electronics and readout as planned to be used in the E907 environment. There are some small changes of this setup planned for the E907 operation. Because the E907 experiment has a low rate of charged particles we DO NOT plan to use explosive gas mixtures nor do we have to be concerned with high rates and high current draws that these chambers saw in their previous experiment.  All aspects of this apparatus will be covered in various sections below.

Background: 

The two large Proportional Wire Chambers to be used in E907 down stream section with one on each side of the RICH detector will be used for low flux charged particle tracking. These detectors were originally designed and built by the Munich group for use at CERN. They were taken over by the Univ. of Iowa group and have been successfully used for two previous experiments at Fermilab the most recent of which was the use of three of these detectors in the Selex experiment E871 at Fermilab in the 1997 and the 1999 fixed target runs. We have taken two of these detectors and have installed them in the MIPP E907 experiment in MC7 hall. The electronics, RMH-electronics, was designed by the CERN electronics groups and have been manufactured by many groups, national labs and companies. They were stand off the shelf camac style electronics of the 1970s and 1980s. All of the Proportional wire chambers, preamps, electronics, cables and readout modules are being used as in the previous E871 Selex experiment and are used as the designers of the modules have intended without any modifications. These chambers and electronics have operated successfully for years in a high charged particle flux experiment. Versions of this electronics have operated for years in experiments at CERN, RAL, Desy, BNL and SLAC as installed in the current experiment without any incidents. This document will show that we are likewise using these detectors and electronics as designed.

Proportional Wire Chambers:

The Proportional Wire Chambers (PWC) are large detectors with anode and cathode wires stretched in x, y, u and v Planes. The two PWC installed in the MIPP hall were moved from the Selex experimental hall in the summer of 2003. Each detector was tested for anode or cathode wire shorts and after finding that none of the wires were shorted to the ground plan or adjacent wires then HV was applied. PWC signal were observed with a radioactive source. Each chamber was then subsequently operated for 8 hours at HV while attended and the current was less than 1 microamp with natural background levels.

Each chambers has 2800 anode sense wires that at 3mm spaced apart and will be operated at or below 3100 volts. The total amount of stored energy is less than 0.1 Joules.

Each PWC is 80 liters of gas volume plus a small amount of gas in the supply tubes and 1.5 meter vent line. The PWC will be operated on two gas mixtures both of which are non-flammable depending upon operations being carried out by the E907 experimental program. The final intended gas mixture for physics operation is 90% Argon and 10% CF4. This is a modern fast gas chosen for its good amplification characteristics and non-polymerization that will keep the detector operating for years to come. A test gas for use during source testing and for cosmic rays or target muon runs will be 80% Argon and 20% CO2. This mixture has the same operating voltage as the physics gas and is perfectly suitable for non-critical test operation, all-be-it a very slow drift time gas mixture but it is far less expensive than the Argon CF4 mixture. 

The Proportional wire chambers were tested with a leak detector the gas system was found to be tight. The gas is vented to the atmosphere 1.5 meters above the chamber far away from any cables, supports and is inaccessible to passers by. 

Electronics: 

The preamp electronics is connected to the chambers on 3 sides. Each preamplifier is powered from a low voltage 5.2 voltage bus bar. The cables that connect the preamps to the RMH latch modules carry only differential signals with no power cables in the bundles. Each chamber draws 40 amps of current for the preamps which is divided into two groups of 20 amps as done in the E871 Selex operation of these chambers and shown in the schematic. The low voltage supply is a regulated commercial unit capable of supply 6 volts and 60 amps.

Each Preamp is connected to one RMH latch module. The RMH latch module sits in a standard commercial CAMAC air-cooled crates with 3 fans per crate where the RMH receiver cards are located. A RMH crate encoder module reads out each crate of RMH latch modules. There are 8 RMH Camac crates (4 for each PWC) chained together. A RMH system encoder that sits in the Camac system crate reads out the RMH crate encoders. All of these modules are fused and consume low power less than 1 amp per module of 6 volts. Each RMH Camac crate is equipped with a readout voltage probe. The 8 RMH camac crates are arranged into two racks with 4 RMH camac crates per rack. At the top of each rack is a smoke detector, which is coupled to an AC shut off switch, as is the camac crates fan failure or over temperature indicators. We are using only 20 RMH latch modules per RMH camac crate and not the full 24 modules that the crate could take this is because we have fewer wires than other systems that have used RMH latch modules.

Physics Goals:

The physics goals from these PWC in the E907 experiment are to perform straight through charged particle tracking over a large area of 3 meters by 1.5 meters to help the RICH identify where the rings of the particles are passing through their detector. They also aid in the downstream charged particle momentum measurement by helping the tracking of DC 3 & DC 4 after the magnetic field. These Detectors will be used with a lower rate of charged particle flux than they were designed for and a hundredth of the rate that they saw in the Selex operation close to the Selex hyperon channel collimator.  

In summary, the proposed PWC operation with a non-explosive gas mixture in a low rate environment seems perfectly reasonable. Give the high reliability of the RMH electronics system with 20 years and over 25 experiments having used these electronics without incident. Plus the facts that the electronics, cables and detectors were all tested and satisfactory signals and low currents observed in their current setup with five days of 8 hours each attended operation. We ask for permission to operate the detector unattended for the rest of the E907 running period.
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