1.1 R20: Monopole Search

In Sept. 2006, the PAC reviewed the proposal R20 for a magnetic monopole search at the

RHIC complex. At the time the PAC appreciated the advantages of the proposed

detection technique - which relies solely on the intrinsic character of the monopole.

However, it did not find the documentation and studies at the time to be of sufficient

detail to be evaluated as a proposal. The PAC stated that, to be evaluated at this level,

considerably more detail on the motivation, experimental sensitivity, and evaluation of

operating a SQUID in a high radiation and noise environment would be necessary.

At this Mar. 2007 meeting of the PAC, the update included new calculations of possible

Drell-Yan and coherent photoproduction mechanisms, and a brief presentation of results

of a test involving a SQUID placed inside an insulated dewar located near the beam pipe

during RHIC collisions. The PAC re-iterates its finding that a detector that makes no

assumptions about absorption cross sections and energy deposition is highly desirable.

The current estimates from AuAu collisions using the Drell-Yan mechanism appear

reasonable, though any such Drell-Yan calculation must be taken with a grain of salt.

Similarly, the assumption of coherent photoproduction seems to overestimate the relevant

mass range for production of monopoles. It seems that such an experimental effort in

AuAu collisions at RHIC is unlikely to set limits significant relative to earlier searches,

though with a very important advantage in the detection method. Overall, we believe the

cost and laboratory impact of the project is quite high relative to the potential for

scientific discovery. It appears from these calculations that the discovery potential would

be enhanced at the LHC. We note that at RHIC, if the experiment were run with the pp
program (giving the best sensitivity), it would have a significant impact on the luminosity

available for the RHIC experiments. This factor would very substantially increase the

effective cost of the program.

For these reasons, the PAC believes that the specific physics case for the R20 proposal of

running the full experiment at RHIC with AuAu collisions is legitimate, but does not rise

to the level of compelling. Thus the PAC does not recommend approval of the R20

proposal.

As the collaboration has indicated, the physics case for running at the LHC may be

compelling. If the proponents are strongly interested in pursuing this effort, further tests

of SQUID sensitivity and performance near the RHIC intersection regions may be

enlightening. These performance tests should be done without coupling to the vacuum,

which would still allow for a full assessment of radiation issues. The electromagnetic

background arising from directly coupling to the vacuum could be tested in other ways.

In order to more fully explore an LHC experiment, the group should consider actively

engaging a few experimentalists with expertise in high energy collider physics.
