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From note RHIC/AP/12 “Accelerator Physics Coordinate Conventions”, the distance from the RHIC 6 o’clock interaction point to 12 o’clock is 1181.163278m, so the distance from the Machine Centre Point (MCP) to any RHIC interaction point is assumed to be half of this: 590.581639m.

The current eRHIC FFAG lattice (dated Jan’14) has straight sections with midpoints 590.238912m away from the MCP.  The FFAG bypass design has a midpoint that is 593.322841m away from the MCP, which is 2.741202m outside the current RHIC IP (and 3.083930m displaced outwards from a normal eRHIC straight).
Layouts have shown that centring a STAR-sized detector 4.5m towards the ring centre from the eRHIC bypass midpoint appears to allow sufficient space for both the detector and the bypass, so the detector centre would in this case be -1.758798m (i.e. inwards) from the current RHIC IP.

Exclusion Region for Bypass

Considering the region from Z=-5m to +5m around the detector, the bypass displacement reduces by a few centimetres towards the ends due to curvature, to 2.708508m outside the line of the current RHIC IP.  Additionally, the aluminium electromagnet alternative option being considered for eRHIC may have bulky magnets (~50cm across), so a safe exclusion zone would be >=2.4m outside the line of the current RHIC IP.

This 2.4m would be the maximum radius for an undisplaced detector that uses the current IP location.

Diagrams

eRHIC-IR at IP-6
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A 1m/10cm grid is placed centred at the current STAR RHIC IP.  The beam path in the eRHIC bypass line is 4.5 - RSTAR = 0.34075m outside the outer edge of STAR.  The bypass beam also approaches the corner of the concrete tunnel to ~40cm.  These distances are close especially for the large electromagnet FFAG option but in both areas the eRHIC beamline can be accessed from the other side.
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eRHIC-IR at IP-8
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The hall at IP-8 has two places where the concrete wall step in near the bypass.  The first step shown above is ~1.8m from the bypass beam.  The second step shown below is ~90cm from the bypass beam.  Both leave plenty of room for access.
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eRHIC FFAG bypass axis
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