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Minutes of The RHIC Experiment Safety Committee

February 4, 1997

(Amended to reflect subsequent discussions regarding the Muon Identifier high voltage connectors.)

Subject: 
The PHENIX Muon Tracking and Muon Identifier subsystems
Present:
J. Durnan, A. Etkin, K. Foley, W. Guryn,  S. Kane, R. Lambiase,

J. Levesque, Y. Makdisi, J. Mills, B. Miller, A. Pendzick, S. Musolino,

J. Throwe

B. Johnson, P. Kroon, L. Paffrath, T.K. Shea, W. Sondheim

Walter Sondheim presented the design parameters and discussed the safety aspects of both the Muon Identifier and Muon Tracking subsystems. Both of these systems comprise large steel structures; the magnet for Muon Tracking and the absorber steel for the Muon Identifier. The muon magnet was subjected to a separate review by the RHIC Experiment Safety Committee, and the installation of both steel structures by Rigging International was also subjected to another independent safety review. The installation is now complete and the magnet is being prepared for testing. 

Muon Identifier Subsystem


Structural
The muon identifier consists of six interleaved layers of steel and detectors respectively. Each detector consists of two layers of Iarocci tubes made from PVC plastic with a resistive coating. A cell consists of 8 tubes 9x9 mm cross section with a thin 100 micron wire stretched at the center. The plastic tubes are housed inside an aluminum enclosure the walls of which are 100 mils thick and the two layers are separated by an aluminum sheet 125 mils thick. There are six panels of two layers of tubes each per gap, four of which measure 5 x 5 meters and the remaining two are 2.2 x 3.8 meters. These provide overlapping tiles to cover the 12.5 x  9.8 meter area.

The muon Id steel overlaps the DX magnet and provisions in the design allow for access to the vacuum pumps for maintenance and removal if necessary.

· Documentation from the machine group at RHIC is necessary to assure concurrence.

· Plans for the support structure and installation are at the preliminary design review stage.

Muon Identifier Gas system:

The group is still studying various gasses for potential use in the detector; Ar-Isobutane 25-75% or Ar-CO2 50-50%, both vented into the atmosphere through the 24 inch exhaust ducts at a rate of 60 cubic meters per day.  Should CF4  gas be chosen, a recirculating system will be used due to cost. Each muon identifier arm has a gas volume of 25 cubic meters. Normal operation will require a flow rate of 17.5 liters per minute at atmospheric pressure  to assure one volume gas exchange per 24 hours. The tubes are rated to withstand 1.5 times that of pressure as per purchase agreement.

While the gas mixing system has yet to be designed, it is understood that this will reside outside the collision hall. The gas distribution system requires that gas is presented in a manifold at the edge of a panel and then distributed in parallel using polyflow tubing to groups of 24 tubes each. Leaks from the tubes to the aluminum cans will be monitored by sensors.

· Bench tests will be done to determine the leak rate from the prototype tubes at Los Alamos and Kyoto university and  provisions to purge the cans should be added in the mechanical design.  

· BNL ES&H was consulted regarding the use of CF4 they see no problem at this time as per a memorandum from J. Williams dated February 25, 1997.

· It is understood that gas system will be operated by designated personnel specially during the fill or purge operations.

Muon Identifier High Voltage
The high voltage system feeds a similar partitioning as the gas system to both muon arms. The operating voltage is 4000 volts and the expected current is 1 micro amp per tube. A LeCroy HV supply will be used that provides a maximum of 6000 Volts per channel at a maximum current of 200 micro amp. The latter can be limited by software control at the supply. The tubes are electrically isolated from the aluminum cans and supports. The HV and signal cables go through isolated feeds. 

· Plans for the associated electronics on and away from the detector, low voltage supplies, power dissipation, fusing, and cooling should be reviewed. 

· Electrical grounding plans should be provided.

· The cable plant should be addressed.

· Detector operating and maintenance procedures should be submitted and approved.

Amendment 

In subsequent discussions,  the Muon Identifier group pointed out that the high voltage is fed to individual tubes via a special connector and the arrangement may be susceptible to current leakage if operated in humid conditions.

The connector was certified by the manufacturer, pol.hi.tech, to 8 kV with less than 10 nano amps of leakage current. The certification is attached. The manufacture also suggested that connector box be filled with araldite to mitigate potential current leakage in high humidity.

Based on the above and the additional current limitation to 100 micro ampere per channel, an approval was granted to use this connector at RHIC. The approval letter is also attached. 
Muon Tracking

The muon tracking system consists of three cathode strip detector stations each consisting of three detector planes. 

Structural 

The first chamber is mounted in front of the muon magnet and the other two are inside the magnet enclosure. The first two chambers are attached to the bottom three lampshade panels of the muon magnet, this being the most stable support, while the third and largest is attached to the back plate of the magnet.

Chambers one and three are constructed using  ¾” NOMEX honeycomb panels with FR4 copper clad boards laminated to them sandwiching a stretched wire plane to provide a strong structure and a certain degree of protection against accidental punctures and resulting gas leakage.

Physics constraints dictate that chamber two be built with minimal material to reduce multiple scattering. As such, this chamber is constructed using copper metalized mylar foils stretched on an aluminum frame that takes the load from both the foil planes as well as wire signal planes imbetween. Three such planes are then sandwiched between two stainless steel spider support system that attaches to the bottom lampshade panels. This structure was subjected to Finite Element analysis and the maximal resulting deflections of  0.36 mm are within specifications.
A full scale prototype has been built and is running at Los Alamos. The 2 mil mylar foils present a concern regarding the potential for damage during maintenance with resulting gas leaks inside the muon magnet enclosure. The group is considering two possible gas mixtures; CO2 / CF4 and Isobutane / CF4 which will flow at a rate of 2.6 liters/min.

The BNL ES&H  was contacted regarding the use of CF4, no restrictions are in place at the present time.

· The prototype chamber should be tested for leak rate. (the current practice at the AGS is 200 ppm for a single leak and ½  cubic ft. per hour for a total gas circuit). These limits may have to be reduced further considering the location of chambers 2 and 3 inside the magnet.

· The chamber windows should be tested to withstand 4 times the maximum operating pressure. This assumes that the gas system allows for buffering to take into account changes in the outside pressure whether this is due to emergency venting fans turning on or atmospheric conditions.

· The magnetic field collapse could create eddy currents. The aluminum structure is segmented to minimize these forces.

· Installation procedures and related fixtures will be submitted for approval.

Maintenance and ODH

The muon magnets will be considered working in a confined space with possible ODH implications. Leakage of combustible gas into that space presents additional problems.

· Procedures will be submitted for committee approval regarding entering the magnet for chamber maintenance and addressing ODH, purging, access and scaffolding.

Electrical and High Voltage

The LeCroy high voltage system will be similar to the one described above.

· The associated electrical and front end electronics including power pouting, heat dissipation and cooling, fusing and cable routing will be discussed at a separate review.

· Grounding plans will also be submitted.

Attachments:

Memorandum from J. Williams dated February 25, 1997.

Letter of certification from pol.hi.tech. of the Muon Identifier high voltage connector.

Letter of approval from Makdisi to use the Muon Identifier high voltage connector.
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