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Minutes of the RHIC Experiment Safety Committee meeting





April 30, 1998








Subject:        The PHOBOS Silicon and TOF detectors





Present:	L. Bower, D. Beavis, P. K. Feng, K. Foley, S. Kane, J. Levesque, Y. Makdisi, 


		B. Miller





		A Carroll, L. Remsberg, J. Scaduto, G. Stephens, B. Wadsworth





Introduction:





This review covered the various Silicon Multiplicity and Spectrometer Tracking detectors and associated electronics, as well as the Time Of Flight walls. We also had an overview of the proposed counting house design and location.





The counting house:





The counting house is a standard construction 24 ft x 48 ft building which has gone out on bid to an outside vendor. This will house the fast electronics racks with NIM, CAMAC and FASTBUS crates, DAQ and computer terminals.  The house is positioned to allow for crane access to service the cryogenic pipes construction and installation over the berm. This is being coordinated between PHOBOS, the RHIC Detector Group and the RHIC cryogenics group.





Levesque has given approval for the house location in regards to fire safety. The house will have fire detection but no suppression.





Cost estimates of equipment inside the counting house and programmatic impact are required.





The house is connected to the tunnel via 5 ports, the design, location and size of which has been approved by Alan Stevens from Radiation Safety.   





In this regard, a question arose as to the extent of the shielding was  provided by the existing berm.





Time Of Flight Walls:





Two TOF walls are planned. Each contains 120 scintillator slats viewed by two photomultiplier tubes. The quantity of scintillator at 1.5 kg per wall is considered acceptable from fire safety.





The photomultiplier tubes are built by Hammamatsu each can accommodate 4 scintillators. The factory potted bases need not be tested to twice the voltage + 1000 V. 





The specification sheet from Hammamatsu for the tubes and bases should be submitted.





The high voltage cables are RG174/U manufactured by Manhattan/CDT with VW-1 rating which is adequate.





The operating voltage is 0.9 kV and the cable rating is 1.1 kV is acceptable. However, we need the specification sheet from Manhattan the cable manufacturer and not Belden the distributor (provided).





The HV connectors at the patch panel are rated to 3.3 kV.


 


The high voltage cables are black. This was deemed acceptable as they are only 2 meters long. These will be clearly marked with red shrink tubing at one foot intervals and will be separated from the signal cables (Etkin).   





The high voltage power supplies have not been chosen, they should be current limited to 2.5-3 mA per channel.





The mechanical design was not presented. The discriminators will be located underneath the scintillator wall. Adequate separation and isolation will be required to prevent fore spread. This will be reviewed at a later date. 





Silicon Detectors:





PHOBOS utilizes various types of silicon detectors all of which follow a similar construction pattern, namely a silicon sensor element mounted on a glass transition piece. This assembly attaches to the alumina substrate of the electronics readout hybrids. The connection is done via bonded wire.  Epoxies Epotek H20E and 905 are used to attach materials together. The total


amounts are small with regards to fire safety.


 


The detectors are then connected to aluminum water-cooled frames.  Flex cables carry signals, power and bias voltage at 50 - 70 V between the detectors and the controllers. These are made of Kapton, the details of which were provided to the committee.





The cables were not rated. They were deemed acceptable by fire safety, based on the provided information. 





The connectors, 30 position SMT plug and header pair rating is 1.75 Amps at 800 C with operating currents of less than 0.5 Amp per pair. Flammability rating is UL94V-O.  It is recommended that the connectors either have a shroud or keying to assure proper mating. This is merely precautionary since the printout indicated that a shift of a few pins does not present a fire hazard.





The cables will be fused at the power supply side. 





Front End Controller:





These are cards mounted in 6U VME crates. The dissipated power in each controller is approximately 35 W supplied as 0.35 A @ -6V, 2.7 A @ 6V, 4 A @ -3.3 V, and 1 A @ 3.3 V. Each voltage supply is locally fused on the card. The conductor sizes and flammability rating for the DC power have not been chosen yet.





The VME crates should have no exposed high current busses.





The FEC is linked to multiplexer boards (still in design) via a G-Link hard wire with a maximum length of 10 meters. Differential signals are transmitted on 34-conductor Twist 'N' Flat cable.





The multiplexer boards will be mounted in 6U VME crates. The same note on high current busses applies as above.  The connection between the multiplexers and the DAQ is on fiber optics.





The Cooling System:





A leakless water cooling system is designed for an inlet temperature of 15 0 C  and ambient air temperature of 20 0 C. Under normal cooling conditions the surface IC temperature is less than 


30 0 C and should the system fail the IC temperature reaches about 55 0  C.





The system pumps pull rather than push the water. It is below atmospheric pressure. The circulation rate is 12 gallons per minute.





The piping is a combination of Tygon and aluminum tubing. This is acceptable from fire safety.





Care should be taken not to bundle too many tubes together.
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