DECISION # 41 : LINAC FOCUSING STRENGTH TO OPTIMIZE WAKEFIELD AND EMITTANCE GROWTH
Lattice focusing
The low rf frequency and the large iris diameters of the superconducting structures for ILC Linac design result in much smaller wakefield effects for a given misalignment than the normal conducting designs. But, it also requires that the cryomodules and the cavity offsets should remain within the nominal precision tolerances.
Conservative Option:
Most of the present studies (based on single bunch) indicate that smaller emittance growth is possible using the beam based alignment techniques for the TESLA Linac design spacing of 24 cavities per quadrupole. This (or one of the variants of this quadrupole spacing) is, by far, the most thoroughly studied design among all the groups. 
All the Lattice designs studied so far assumed constant 60 degree betatron phase advance in both the horizontal and vertical planes. However, the recent results (Roger Jones in Snowmass) have shown that tune splitting in the horizontal / vertical planes (75 / 60 or more) may provide protection against the mode-rotation caused by the long range wakefields (LRWFs).

Results of the emittance growth are not expected to be dependent on the length of the cryomodules, implying that emittance growth would be rather insensitive to the 8 or 12 cavities per cryomodules.
Cost Saving Options (under consideration):
1.) Weaker focusing in high energy end: High energy part of the Linac is more robust and flexible as emittance growth is relatively smaller in this regime and hence a larger quad spacing (36 or more cavities per quadrupole) in the 2nd half of the Linac can be cost-effective.

2.) Weaker focusing even in low energy end: There has been hint that smaller emittance growth may be achieved by increasing the quadrupole spacing (more than 24 cavities per quadrupole throughout the Linac) even in the low energy end of the Linac to save the quadrupole costs. However, this requires the better understanding of the Wakefield related emittance growth. These studies are still on-going and depend on the several factors:
· Achievable cavity alignment to cryomodules. Presence of Higher Order Mode (HOM) BPMs may help in monitoring the cavity misalignments w.r.t. the cryomodules.

· Separate mechanical alignment of quad cryostats (for better vibration suppression) and cavity cryomodules will provide more flexibility, especially if cryomodules have movers.
Important considerations for further studies towards BCD
Linac lattice files (Decks):  Presently, there are no universally-accepted Linac decks available.  Different groups are using old TESLA TDR, USCold (US Options studies for ITRP) or KEK (with spacing of 20 cavities per quad) decks for low emittance transport studies.  All of the decks in use are laser-straight. Although these lattice files are not very different from each other in terms of quadrupole spacing, however, there is a need to construct a set of common lattice files which can be used for future simulation studies.

Specifications:  In the absence of universally-accepted decks it is generally not possible to generate specifications.  Different groups are making assorted assumptions about instrument resolution, magnet vibration, beam jitter, etc.  A set of short-range wakefields (SRWF) for the TESLA 9-cell structures are available and can be used for bunches with RMS length of 6 mm or even longer. However, SRWF files for the different cavity types (Low-loss, reentrant) and shapes (different iris diameters) at higher gradient structures are required for the detailed studies.

Algorithms:  Several tuning algorithms have been studied and demonstrated in the Linac, including 1:1 steering, DF steering, quad shunting, emittance bumps, ballistic alignment, and Kubo’s method.  However, a greater understanding of the possible limitations of these algorithms is required.

Simulation software:   Different groups are using different simulation packages exist for studying the low emittance transport through main Linac, like MATLIAR, PLACET, MATMERLIN, BMAD (TAO), SLEPT etc. and benchmarking among the different packages are imperative, both for the reliable simulation results and the better understanding of the tuning techniques.

