UCN Project – Design Issues
I have put some of my concerns about the UCN project in this note.
1. Shielding for 40 microamp operation.

The beam running for 1 minute means that any thermal and radiation issues have to satisfy essentially the same requirements as for continuous 40 μA operation. BL4A was shielded for 10 μA at the beam dump but not for 10 μA upstream of the dump. I believe that experiments such as TISOL and the LD2 target for neutrons were limited to run at about 1 uA because of shielding and activation considerations. 40 μA is not that different from the meson targets where shielding of 2m of steel and 5m of concrete is typically required. The roof beams in the BL4B experimental area (spectrometer are under the high roof beams) are compatible with about 0.1 μA beam loss in the area (ie before the beam dumps). The BL4A close-packed shielding can handle slightly higher beam losses, but not 40 μA. Upgrading the BL4A beam dump to handle 40 μA would need a thermal and shielding review to determine if this is possible. 
The entire experiment would have to be accommodated in additional shielding and any access holes would have to be shielded with a dogleg to reduce neutron leakage. This could take a considerable number of new and relatively expensive shielding blocks so it is not a trivial undertaking.

2. Target/beamstop design for beam power and remote handling.

The UCN spallation target needs to be designed to handle the 20 kW of beam power (not 5 kW) and be able to be handled safely. TISOL is a good example of what to avoid as it was not designed for remote handling and was limited to 1 μA operation due to activation as well as shielding. The doses to personnel working on the TISOL target were very high and limited what could be done. Modifying TISOL for 10 μA operation was considered but never carried out due to the issues of remote handling and shielding. 

No provision is made in Fig. 2 of the report for cooling and handling the UCN target and the impact that this might have on the neutron flux. In addition the thermal heating of the nearby D2O moderator and He-II must be considered. I recommend that some detailed MC simulations and engineering calculations be done to look at neutron production, thermal issues, activation and shielding. Only with this information can a realistic estimate of the cost of mounting this experiment be made.
3. Duty Cycle.

The proposed duty cycle of 40 uA on for 1 minute and off for 3 minutes is not easy for a cyclotron that is running multiple beams. The only realistic solution that maintains steady beam intensity in the cyclotron and other beam lines (such as for ISAC where 1% stability is required) is to use the kicker magnet and a separate beam dump and always extract the 40 μA or whatever beam is required. This means another beam line, beam dump and more shielding. A solution that would use existing beam lines is to replace the BL4A second bender with a faster pulsed magnet that would direct the unwanted beam to the BL4A dump and the desired beam through the neutron collimator to the area used previously by the Parity experiment.  
4. Compatibility with BL4N and the Electron Linac

I expect that when a realistic layout of the UCN experiment is made in the Proton Hall that the layout would not be compatible with the electron linac delivering beam to the new BL4N. The recent design of the proton beam line BL4N to make an achromatic bend arrangement has the beam line entering the BL4A area before being bent to the north. This works out better for compatibility with the electron beam but is not easily compatible with UCN. This arrangement eliminates BL4B and reduces the existing BL4A bend angle so that the beam runs East-West before being bent north.

The UCN experiment and BL4N would be competing for the same protons so this would become a direct scheduling conflict. 
In summary, while I believe that it is possible to mount the UCN experiment in the Proton Hall, one should not underestimate the amount of effort and cost to do this and its impact on the other projects using the same space and resources. In addition the technical challenges of handling the significantly higher beam power in the experiment should be addressed.
