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Meeting of The RHIC Experiment Safety Committee

December 4, 1997

Subject:
The PHENIX PAD chamber subsystem
Present:
L. Bower, A. Etkin, K. Foley, W. Guryn, P.K. Feng, J. Levesque, 



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

V. Green, W. Bryan, C. Jacobs, J. Negrin, J. Rank, T. K. Shea, W. Stokes 

Introduction:
The Pad chamber subsystem includes three separate chambers; PC1 is situated between the Drift Chamber and the RICH detector, PC2 is positioned between the RICH and the TEC and finally PC3 is between the TEC and the Electromagnetic calorimeter.

The review covered on-chamber systems and cabling. Power supplies and related power distribution is left to PHENIX Integration, as are the issues of flammable gas monitoring and interlocking and associated procedures.

Mechanical issues:
The three chambers are of similar construction using an S-2 glass frame,  a material that is similar to FR4. The chamber is a honeycomb sandwich construction of two HEXEL layers that are glued to S-2 boards. One of the boards forms a pixel printed circuit board for the cathode readout of the chamber. The pixels are connected to the readout board on the back of the chamber with gas tight sealed plated through feeds. The amplifier/ shaper and  discriminator chips are mounted on kapton circuit boards covering the face of the chamber.

The largest size chamber is 2m x 2m and weighs 150 lbs. Inside the sandwich is a wire plane forming the high voltage anode that runs at approximately 1800 volts. The expected current drawn is well below 1 mA.  Stiffening components are added to the large chambers to assure mechanical stability.

ANSYS calculations indicate a maximum bowing of 1/2 mm is expected due to gravity with a chamber gap of 12 mm and the chamber supported at four corners. However, the wires are internally supported to avoid sparking conditions.

· The honeycomb material is acceptable from fire safety considerations.

· The committee needs additional documentation from the S-2 manufacturer regarding combustibility.

Chambers PC1 and PC2 are mounted on the DC and TEC frames respectively. Special rails will be provided to allow inserting the chambers into position. The plan calls for installing the chambers onto the respective DC and TEC supports in the assembly areas prior to installation in PHENIX. However,  should time constraints dictate otherwise, the design permits installation into the PHENIX carriages directly. 

· The installation and lifting process is not designed. Special care needs to be taken to assure minimal flexing of the chambers to ensure the integrity of the gas seals. 

· The loading on the Pad Chambers due to the DC and TEC windows should be calculated.

The design calls for gluing the bottom layer to maintain a gas seal, while the top layer will utilize an O-ring seal. The gas feed through is supplied to the mid beam which is hollow. The gas return will be at the corners.

· The  feed through design appears to have an O-ring on the inside which is not easily  accessible in case of failure. The committee recommends a redesign or modification with a possibility of introducing a second O-ring on the outside.

· The high voltage feed to the chamber should also be gas tight. The committee urges the use of a sealed HV feed through.

The PC group plans to build a test box to test the gas seal designs and a prototype PC will be built and tested for leak rate. 

· The results should be reported to the committee.  

The operating gas is Argon-Ethane 50/50. The plan is to use the same gas mixing system as that of the Drift Chamber. The required flow rates have not been determined.

The expected gas pressure in the chamber is 1/4 of and inch of water. The chamber construction is designed to easily  withstand the 1/2" pressure from the emergency vent fans in the PHENIX collision hall or changes in atmospheric pressure during severe storm conditions.

· The gas system will be designed and reviewed separately.

· Several of the mechanical aspects of the PC are still in the design stage. Engineering and assembly drawings should be made available to the committee. 

The PC Front end electronics: 

A schematic of the front end electronics was sketched indicating the overall design features and criteria including the voltages utilized and associated currents. As mentioned earlier, the preamplifier and discriminator cards are on the face of the chamber and are then connected to the FEE cards on the side of the chamber. 

Low voltage power is supplied at three voltages 6, and +/- 5 volts from one power supply.  Low drop out regulators are used to bring the voltages to the desired levels. Additional regulators are used on each of the preamplifier/ shaper discriminator cards on the face of the chamber.

The chamber uses 1.8, 1.8, and 2 amps at the above voltages respectively. The total power dissipated is 20 watts on the face, and 15 watts on the end cards.  The power dissipation on the face of the chamber is evenly distributed and no hot spots are anticipated. 

· The cooling scheme for the electronics is yet to be designed. Tests should be conducted to determine the worst case conditions without cooling. A cover for the edge FEE cards may be necessary to avoid hot spots.

· The choice of ribbon cables for power and data between the FEE cards and the  preamps shapers has not been made. Due consideration to fire rating should be taken.

· An overall grounding plan and fusing plan should be provided.

· It was decided that a second comprehensive electrical and electronic review is needed.

The separation between the PC and the RICH counter is 2 inches. The proximity of the PC electronics to the face of the RICH window is of major concern. Adequate engineering restraints or mitigation should be provided to the committee to assure the integrity of the RICH windows under any circumstances. 

This is an issue that is to be taken up in the PHENIX Integration and an early resolution of which is of utmost concern to the committee.
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