Damping Ring Location (ID 8 or 9 or 10)
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This problem contains a few different issues

· Where should the DR be located in the facility layout: upstream or downstream? 

· Where should the DR be located in the tunnel crosssection, ceiling or under the cryomodules?

· Or, should the DR be located on the surface ?

This problem is closely coupled with other issues such as

· The energy upgrade senario. In particular the location of the main linac in the 500GeV stage.

· DR shape and size. (shared tunnel or independent tunnel)

· Positron generation scheme, in particular in the case of undulator scheme.

· Site condition.

Also, we have to take into account of the location of the spin rotator, bunch compressors, and the possible turn-around beamline for feedforward.

There are following four possibilities for the linac location in the 500GeV stage:
1. Fill the 1TeV tunnel with the full length linac and operate it at the half gradient.

2. Construct 1TeV tunnel and fill the upstream tunnel by 500GeV linac.

3. Construct 1TeV tunnel and fill the downstream tunnel by 500GeV linac.

4. Construct only the half tunnel and operate the linac at full gradient.

This is an item to be reported by other groups. In the case of 1 and 4, the problem is relatively simple. In these two cases, there is almost no choice for the location of DR: it should be located at uptream end so as to minimize the low-energy transport line. Therefore, in this report we discuss only the case 2 and 3.
There is a possibility to construct the two DRs (for electron and positron) near the center of the whole complex so that they can share the same tunnel. However, this choice makes the low-energy low-emittance transportline too long. We shall not consider this case.

Then, there are four possibilities for the configuration in the 500GeV stage (or 8 if the DR shape is to be considered):
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Here the crosses indicate the collision point. The choice between dogbone and circular ring will not make large difference in the DR location problem except for the issue of the interferece via stray field between the main linac and the DR. 
Pros and cons

· [B] has a potential advantage that the installation for the 1TeV stage can be done during operation, though vibration due to the installation work may not allow it.

· [A] and [D] do not have the stray field problem (in the case of dogbone) in the 500GeV stage.

· [C] has the shortest transfer line for low-energy beam. [A] has the same advantage but  in the 1TeV stage only.

· [C] and [D] allow different configuration of quadrupole magnets in low-energy and high-energy part. In the case of [A] and [B] cryomodule movement is necessary if the different configuration is required from the beam dynamics.

From the beam dynamics point of view, WG1 gave the following input:

· High gradient from the beginning is preferred (this excludes the half-gradient operation in the 500GeV stage.)
· When DR injects to upstream tunnel

· The bunch compressor must be immediately before linac (This means, for [A] and [B], the bunch compressor has to be moved in the upgrade path.)
· Prefer linac in upstream tunnel (prefer [C] and [D])
· When DR injects to downstream tunnel

· No consensus

· Minimize low energy transfer in any case

· Turn-around for feedforward strongly recommended

From the above arguments we conclude

· In the case of circular DR we prefer 
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· In the case of dogbone DR we still prefer 
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provided the stray field problem is not too much serious.
In these cases the turn-around can be put further upstream of the linac or can be accomodated in the DR tunnel. The bunch compressors have to be immediately before the linac after the turn-around. 
  In the case of dogbone DR we have also to decide the location of DR beamline in the tunnel crosssection. DR hanging from the ceiling may save the space of the tunnel but a few objections were stated on the stability against vibration. In any case this problem is still open. We have to investigate

· vibration (under-cryomodule case. too).

· intensity of the stray field
· convenience of repair work

· taking into account also other possible beamlines (e.g., positron transfer line for the case of undulator scheme.)

