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A.
Project Description

The pp2pp project will measure the cross section for proton-proton elastic scattering over a wide range of momentum transfer using polarized and unpolarized proton beams in RHIC. Both colliding beam and fixed target (jet target) experiments are planned. The experiment will be located at the 2 o-clock region, which will be shared with the BRAHMS experiment. This review will concentrate on preparations for the first stage of the experiment, which is planned for the Spring 2001 running period with polarized proton beams in colliding mode.

Scattered protons will be detected by position sensitive Silicon detectors in a series of Roman Pots that allow the detectors to be accurately positioned close to the beam. The pots will be located beyond the DX magnets on both sides of the interaction region. Inelastic events will be tagged by an array of scintillators and wire chambers located at the interaction region. Readout and control electronics will be located in the BRAHMS counting house.

Roman Pots: Each Roman Pot station (see Fig. 1) makes it possible to move two sets of position sensitive Silicon detectors and a plastic scintillator event trigger close to the beam. The detectors are separated from the RHIC vacuum being placed in a can (the “pot”). The pots and the bellows system are a part of the RHIC vacuum. Stepping motors control the movement and positioning of the Roman pots. The motors, controls and software used are identical to that developed for the beam scrapper system. LVDT devices attached to the moving parts indicate the position of the pots. Limit switches and mechanical stops prevent the pots from being moved too close to the beam. It is anticipated that the detectors will be moved no closer than 20σ from the beam at the position of the station. For the initial run, two stations will be constructed and installed. Since the stations become part of the RHIC vacuum, they must be approved by the vacuum group and conform to the accelerator RF requirements. Transition pieces that adapt the RHIC vacuum pipe to the Roman pot stations must be designed in accordance to the machine requirements.

Silicon Detectors:  The position sensitive detectors will be located in the pots, outside the vacuum system. This allows the detectors to be cooled, accessed for repairs and adjustments without affecting the vacuum of RHIC. The Si strip detectors are bonded to a printed circuit card that provides the readout and digitization of signals. The detectors will use low current DC voltage (<100 VDC) during operation. Each of the four cards in a pot will dissipate about 20 Watts. In addition to the Si strip detectors, a thin plastic scintillator will also be located in each pot. This detector will provide part of the event trigger. It will use a photomultiplier tube, requiring high voltage via SHV-type cable and connectors.

Inelastic Detectors: The inelastic detectors will be installed around the interaction region to detect charged particles from inelastic events. These will employ standard phototubes that use high voltage supplied through standard SHV-type connectors. Output will be via standard coaxial cables routed to the counting house. Wire chambers may also be required for tracking purposes. These chambers will require the normal chamber services, i.e., high voltage, chamber gas, and preamplifiers for output. At this time the characteristics of the chambers have not been determined, so the actual operating conditions, voltages, and gases required have not been determined.

Readout and Control Electronics:  Whenever possible, the readout and control electronics and computers will be located in the BRAHMS counting house. The workspace will be evaluated for adequate space, power, cooling, cable runs, and other features before the setup can begin. The utility requirements of this experiment are probably less than those of BRAHMS.

B.
ESRC Review Checklist

The following is a preliminary description of the safety and environmental concerns related to the standard review checklist.

1. Non-radioactive air emissions – when the wire chambers are installed there will be emissions of chamber gases (typically 10 cc/min) into the atmosphere.
2. Radioactive air emissions – none.
3. Non-radioactive liquid effluents – only non-hazardous sink disposals are anticipated.
4. Radiation sources – to test the scintillators and wire chambers sealed radioactive sources will likely be used. The group already owns several sources that are suitable for this purpose. A trained source custodian (R. Gill) is responsible for the proper use and inventory of these sources. These sources will remain in the Physics Department inventory control program. No significant radiation exposure will result from the use of the sources.
5. Radioactive liquid effluents – none.
6. Hazardous waste – acetone may be used as a cleaning agent for some of the components in the pots. In most cases, the acetone will evaporate to air during its normal use. Epoxy will be used in the assembly of scintillators. Any uncured resin or catalyst residue will be treated as hazardous waste. Lead-containing electronic solder scraps will be collected for recycling and will not contribute to the hazardous waste stream. Before any new chemicals or cleaning agents are used, their potential impact on our waste stream will be considered, and non-hazardous substitutes will be used whenever possible. Any waste generation will follow the SBMS subject area on hazardous waste management.
7. Radioactive waste – none. If any of the radioactive sources require disposal, they will be returned to the Physics Department and disposed of through that department’s waste stream.
8. Mixed waste – none.
9. Ozone depleting substance – none.
10. Clean waste disposal and recycling practices – waste will be placed in the proper containers. Recyclable wastes will be placed in the containers marked for recycling. Lead-containing electronic solder scraps will be collected for recycling. SMBS guidance on pollution prevention will be followed.
11. Underground or aboveground storage tanks – none.
12. Transfer or storage of hazardous materials – if acetone is used for cleaning parts, it will be stored in minimal quantities (< 1 gal.) in a flammables cabinet. Transfer of materials, such as radioactive sources, between other departments and RHIC will be performed following the appropriate SBMS subject areas.
13. Impacts C-A Environmental Management System – this project will generate air emissions (not a significant aspect), and possibly hazardous waste (a significant aspect). The hazardous waste management subject area will be followed as a control of this potential waste stream.
14. Impacts C-A Accelerator Safety Envelope – the impact of the Roman Pot installations on the accelerator vacuum and RF must be evaluated before installation can begin.
15. Waste minimization – before any new chemicals or cleaning agents are used, their potential impact on our waste stream will be considered, and non-hazardous substitutes will be used whenever possible. The guidance in the SBMS subject area on pollution prevention and waste minimization will be used.
16. Flammable gases – at this time, we are planning to use non-flammable gases in the wire chambers.
17. Flammable liquids – cleaning agents such as ethanol and acetone may be required for cleaning components during assembly. The quantities used will be small (~1 gal/yr) and will be stored in a flammables cabinet when not used.
18. Explosive materials – none.
19. Combustible matter in significant quantities – none.
20. Change in risk level of fire protection – none.
21. Oils or solvents – the only solvent use anticipated is the use of ethanol and acetone for cleaning parts. This use is expected to be less than 1 gal/yr.
22. Biologically hazardous materials – none.
23. Electrical systems – low voltage DC power will be needed for the electronics and Si detectors. VME, CAMAC and NIM crates will require 115 VAC power. High voltage for phototubes will be produced by standard modules that run on the AC power. The impact of pp2pp power use on the BRAHMS AC lines will be evaluated as the specific needs of pp2pp are enumerated.
24. Material handling devices – riggers or other qualified personnel will be called in to do any material handling. At this time no one on the pp2pp group is trained to operate any lifting devices.
25. Structures supporting heavy loads – none.
26. Compressed gas systems – a gas system will be needed to support any wire chambers that are used for the veto (inelastic) detectors. If such a system is needed, it will be modeled on other approved RHIC systems.
27. Magnetic forces – none.
28. Vacuum or pressure vessels – the only vacuum vessels are the Roman Pots, which become part of the RHIC vacuum system.
29. Surface temperatures less then 0ºF or greater then 150ºF – none.
30. Radio frequency power greater than 25 W – none.
31. Laser power greater then 1 mW – none.
32. Sound pressure in excess of 80 dBA – none.
33. Magnetic fringe fields greater than 5 gauss – none.
34. Ultraviolet lamps – none.
35.  Oxygen deficiency hazards – none.
36. Confined space hazards – none.
37. Other Committee reviews required – ASSRC?
38. Procedures – at this time it is premature to produce written procedures for operating the experiment. Procedures will be needed for: the operation of the chamber gas system (if chambers are installed); controlling the movement of the pots; turning on detectors and performing the experiments.
39. Training requirements – the experiment will require the normal RHIC user access training for all workers. In addition, some group members (to be identified later) will need: electrical safety training, hazardous waste generator training, source custodian training, Hazcom training, compressed gas training, and Radiation Worker training.
C.
Other Concerns and Issues

The immediate concern in our experiment is completion of the review of the vacuum “cross” and the Roman Pots since they are part of the RHIC vacuum and need to be installed, with the Roman Pot stations first. This piece must meet: the requirements of the RHIC vacuum group; RF impedance modeling for the accelerator group; and overall acceptance with respect to safety. The RHIC vacuum group formulated the specifications for the purchase of the first cross. We need to order several more crosses soon to assure their delivery in time to assemble the next Roman Pot in time for installation in the next RHIC shutdown. Similarly, safety and other required approvals are need soon so that we can proceed with the fabrication of supporting parts for the next Roman Pot station. The goal is to install two Roman Pot stations in the RHIC vacuum system during the next shutdown period.
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Figure 1. Sketch of a Roman Pot "station".

