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Minutes of the RHIC Experiment Safety Committee meeting

April 9th, 1998

  

Subject:	BRAHMS detectors I



Present:	D. Beavis, A. Etkin, K. Foley, Y. Makdisi, B. Miller, J. Mills, S. Musolino, 

		A. Pendzick

		K. Asselta, D. Phillips



Introduction:



The review covered various aspects in general: these include the overall experiment layout and the adjoining fast electronics house and service building.  The experiment will be protected by smoke detectors and the sprinklers in the IR, however, the reaction is too delayed to protect individual pieces of the apparatus in case of a local fire. 



A fire hazard analysis was done taking into account the whole complex. This was a subject of a separate meeting. The minutes from which are attached.  There were no major findings with the BRAHMS detector as the components are well separated and the estimated cost of each unit was well below the threshold, however there remains an issue with the adjacent RHIC  Instrumentation room as the contents exceed $1M.



The counting house location and design has been approved by Schulman and Levesque.



The detectors:





IR racks



The High Voltage and NIM electronics on the platform will be housed in racks that are cooled 

by open air fan-assisted circulation without local temperature monitoring. Racks that contain Fastbus crates will be enclosed and equipped with local air conditioning units. For the latter, temperature monitoring and interlocking is in design. All these racks will have lifting fixtures 

(to be certified prior to use) this allows assembly outside the IR. (These will be inspected by  

S. Kane)



BRAHMS does not intend to provide fire/smoke detection on the apparatus. The problem is that the building system is too far to provide protection to the experiment.  BRAHMS is considering using fire wire over the racks and under the detector platforms as an early warning system. The design will be reviewed in an overall integration meeting.



Grounding



An overall grounding plan has not been developed.  The concept involves electrically isolating all clean power components, and grounding them via the power leads. The racks will also have a backup grounding cable should AC power be disconnected.    



Etkin and Lambiase will evaluate the fault voltage and resulting currents.

   

The Beam Pipe



BRAHMS will have a beryllium beam pipe. The movement of the forward platform at small angle settings will bring the equipment into close proximity to the beam pipe.  BRAHMS does not plan on direct protection of the beam pipe while experimenters are working in the area.



Warning signs of the fragility of the beam pipe will be posted.



Stops will be designed into the platform to limit the proximity to the pipe. The details of the mechanical design need approval.



Additional administrative controls will be in place when operating the platform in the vicinity of the pipe. The 2.3 degree position may require displacing the beam pipe by approximately 1 cm utilizing bellows. This has been coordinated with the machine vacuum group.   



High Voltages:

 

All photomultiplier tube high voltages will be supplied by LeCroy 1440 and 4032 multi-channel power supplies. These are individually programmable for current and voltage limitations with maxima of 2.5-3.3 kV and 2.5 mA and ~ 6.5 W per channel respectively.



All cabling will be through rated RG 59, red or red marked,  cables with SHV connectors and SHV tees where necessary. 



Calculate class A justification including the cables.



The cables will be submitted for approval.



Beam-Beam Counters



These counters surround the beam pipe at either end and 2 meters away from the interaction region. Each assembly contains 40 photo Hammamatsu photomultiplier tubes with potted bases. The clam shell mechanical design is in progress and the canisters surround the beam pipe with 

1 cm clearance. The system will be open to air without any special cooling. No electronics will be mounted on the canisters, signal cables will attach to the fast electronics in the hut.



The canister closest to D1 may experience some fringe magnetic forces. This should be considered in the design.



Levesque will approve the materials for fire safety.



Need the photomultiplier tube specifications sheet from Hammamatsu.



Time of Flight Wall (mid rapidity spectrometer)



This detector comprises a wall of scintillator slats each viewed by two photomultiplier tubes. The wall has not been designed yet. However, the construction calls for a mechanical structure that will be lifted into place. 



The lifting fixture, if special, will have to be certified prior to use.



The design is generic enough in that commercially provided Hammamatsu photomultiplier tubes and bases are supplied with high voltage (between 1550-1800 volts) using SHV connectors and RG59 cables. 



The signal and HV cables may be brought into a patch/splitter panel. This piece, if used, shall be tested to twice the voltage + 1000 V.

 

The associated electronics, discriminators and ADCs, will be housed in adjacent closed racks and not underneath the wall. The signal cables to be used have been submitted to the committee and carry CL-2 rating.



Forward TOF



The forward Time Of Flight utilizes similar construction of scintillator slats viewed by two photomultiplier tubes each. The homemade bases are a carryover from a previous experiment. The electronics will be housed in adjacent racks.



The bases, with the capacitors removed, shall be tested to twice  voltage +1000 V.



Tracking Drift Chambers



These four chambers have been used in experiment E866 at the AGS. The operating gas is 50/50 Argon-Isobutane. The gas volumes are relatively small to declare the need for flammable gas detection. Assessment of this issue is continuing.

 

The chambers shall be tested for leak rates at twice the relief pressure prior to installation on the detector.



Isobutane is heavier than air. This may accumulate in the service trench. This should be examined for detection and ventilation.



The gas system has not been designed yet.



The chamber high voltage (approximately -2kV) is supplied on SHV connectors to the chamber and from thence on non-exposed copper traces into the various planes.



The chamber amplifier cards and electronics will be reviewed.



The chambers construction is NEMA grade G-10 and not FR4. The total G-10 volume for all chambers is 1.5 cu ft. Require Levesque's approval.



The Time Projection Chambers



These are utilized in both the forward and midrapidity spectrometers. The TPC's are in the construction phase and will utilize the STAR TPC readout system that was reviewed by the committee. However, the packaging may be different from that of STAR.



The committee should review the overall TPC electronics package.



The chambers' construction is PERSPEX, G-10 and ME730 (pressed fiberglass epoxy compound), and NOMEX/Al for the cathode. The operating gas is 90/10 Argon/CO2.



The chambers shall be pressure tested to twice relief. Even though the TPCs use non-flammable gas, they are sandwiched between the Drift chambers all of which have 1 mil mylar windows. A rupture in one chamber may damage a neighboring one



The construction material requires approval by Levesque.



The chamber operating high voltage is 5.2 kV. The proposed connector is SHV.  This was found unsuitable for this application. 



The committee was provided with detailed engineering drawings of the TPCs
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