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Introduction
A proposal (LOI) for measuring the anomalous muon magnetic moment "The New (g -2) Experiment" has been submitted for consideration after the current Collider Run ends and prior to the proposed mu2e experiment. The current proposal, presented to the PAC March 2009, "reconfigures" the existing 8 GeV Antiproton Source for the production and decay of 3 GeV pions and requires the construction of a new Experimental building south of AP0 to house the relocated g -2 ring. 

This note discusses a proposal, which would provide an optimized production target and collection system and an optimized 1 km decay channel for the transport of the 3 GeV muons to the Experimental decay ring. This proposal would eliminate the civil construction for the enclosure to house the ring and the civil construction required to connect the ring to the AP3 beam line.  The most significant benefit of this proposal is that it would preserve the existing world-class Antiproton Facility for mounting world-class experiments with low-energy antiprotons, including charm physics, antimatter gravity experiments, high-precision CPT tests using anti-hydrogen spectroscopy, and a potential facility for medical applications of antiprotons.  

Current Plans
The current proposal [1]  outlines the re-utilization of the current AP0 target station for pion production and the AP2 line, Debuncher, Accumulator, and AP3 line as a decay line to transport the muons to the relocated g-2 ring housed in a newly constructed building built south of AP0. The primary proton bunch structure is created in the Recycler with a wide band RF system. The protons are extracted from the Recycler through a new connection between the Recycler and the P1 line and transported to the current pbar production target through the existing AP1 line.

Alternative Scheme:

The alternative scheme would re-utilize the CDF assembly area with existing cryogenics, power, and crane coverage to house the g-2 ring. The existing 1 km Tevatron tunnel between A0 and B0 would be utilized as a decay line. An optimized target station and collection channel would be located in the A0 tunnel at the old Main Ring elevation. Primary protons are transported to the target at A0 through the same Main Ring remnant section as 120 GeV protons.  No or very little civil construction would be required other than potential modifications at B0 to bring the g-2 coil into the assembly hall. All other installation would utilize existing beam enclosures. Figure 1 illustrates the siting option.
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Figure 1: Alternate siting for the g -2 experiment.

Currently, the P1 line connects the Main Injector to the Main Ring remnant through F0 to supply 120 GeV protons to the Meson area, passing through the A0 enclosure. As in the current plan, a connection between the Recycler is required. Rather than being diverted to the AP1 line and the pbar target at F17, the protons are transported around to A0 where a dipole diverts the 8 GeV protons from the existing SY120 channel to an optimized pion production target and collection system. The expected 8 GeV beam power is modest at 25 kW. The target station shielding should fit easily within the A0 enclosure just upstream of A0 marker. The design would allow keeping the Tevatron ring and the SY120 facility intact. Figure 2 shows the approximate location of the target vault. 
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Figure 2: Location of g -2 target station.

The pions are collected and matched into a simple permanent magnet FODO transport line at the old Main Ring elevation and transported 1 km to the B0 collision hall. The transport line is composed of approximately 150 permanent magnet quads (similar design to the existing 1m RQE quads) and approximately 70 permanent magnet 1 meter long dipoles. The first part of the transport line is shown in Figure 3. The 1 m dipole pairs are installed every 180 degrees to produce an achromatic transport line.  The g-2 ring is installed in the assembly area. A vertical dog leg drops the beam line elevation approximately 5 meters and a horizontal transport line brings the beam out of the collision hall into the assembly area where it connects with the g -2 ring.
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Figure 3: Pion collection channel and the first part of the FODO decay channel showing the dipole pairs every other focusing quad.

[image: image5.png]B (m)

5

8

il

ater

B B e o e e

SUN Sun0S 5.X version 8210

300409 133941

B o0s 5 2 3 ¥ 85 8

8.

B




[image: image6.jpg]


[image: image7.jpg]SiE

SAF=
‘WH\VHH












MR elevation 725.5’

Tevatron elevation 723.5’

Tevatron floor 722.5’

Assembly Hall floor 710’

Doorway height 719’ 
Ring injection elevation 713.4’

Ring above assembly hall floor 41” (3.4’)

Required elevation drop from MR to g -2 ring 11.5’

Distance from MR centerline to door opening 22’ on a side(blue lines)





Work to be done:
1. Relocate wide band RF system in the Recycler to MI30. This has been removed from the ring for the Nova project. This needs to be done for any siting option. 

2. Design the connection between Reycyler and P1 line. This is a very congested area and will require significant engineering. This also needs to be done for any siting option. 

3. Design the target station and collection system.

4. Design the connection between the transport line and ring in the assembly hall.

5. Understand any modifications to the CDF building for housing the g -2 ring. 

6. Perform cost estimate for comparison with current design.

Summary

An alternate siting for the g -2 experiment has been proposed which utilizes an optimised target station, a simple permanent magnet FODO decay line, re-uses the CDF experimental facility, and preserves the Antiproton Source. The design is at the conceptual stage, looks promising, with no show stoppers identified at this time.

References:
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