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5b.  HOM Couplers and Beam Line Absorbers
General Requirements
   The accelerated ILC beam, if similar to the proposed in the TDR beam of the TESLA 500 GeV collider, will consist of 3.2 nC bunches which rms length σz will be 300µm. The 14100 bunches accelerated per second will be grouped within five 950 µs long RF pulses. The time separation between sequential bunches in a RF-pulse will be 337 ns. 
   This beam will generate spectrum up to 0.4 THz. The beam deposited power in a cryo-module housing 12 TTF-like 9-cell structures will be ~24 W if no synchronous excitation of parasitic modes will take place. Big fraction of this power (17.4 W) is carried out by propagating modes above 5 GHz. 
   The beam deposited power must be “removed“ from cryomodules to avoid an additional heat load in 2K environment and to maintain the high quality of the accelerated beam (preserving  the low emittance). This will be achieved by means of two kinds of devices: 
· HOM couplers
and
· Beam line absorbers 

   Each accelerating structure will be equipped with two HOM couplers suppressing mainly the non propagating part of the spectrum (below 5 GHz).  Beam dynamics simulations showed that preservation of the low emittance demands suppression of high impedance dipoles to Qext of the order of 105.  This suppression will also ensure stable operation if resonant excitation of some high impedance modes takes place.

   One beam line absorber will be installed in each interconnection between cryomodules. Its at present proposed and being under development version should absorb 80% of the energy propagating out of neighboring cryomodules. The first prototype will be ready for beam test by the end of October 2005.
Discussion of the TTF experience and further tests
    The careful studies of HOM suppression at TTF linac showed that almost all dipole modes, but two, are well damped and satisfy the specification.  To improve damping of these modes which Qext was above the spec one of two HOM couplers for all recently produced cavities has been positioned in a different way. The expected improvement can be first verified when a cryomodule with new cavities will be installed in the TTF linac. This should happen in 2006.    

    We also expect that the prototype of the beam line absorber will be installed and tested at TTF linac also in 2006.
Discussion:  Goals of the R&D program for ACD
   The proposed in TDR HOM suppression scheme with its minor improvements should work properly and some additional improvements like higher heat conductivity feedthroughs for the output lines can be implemented at any time of cavity production with no risk.
A more advanced and revolutionary change should lead to a device replacing two HOM couplers of a cavity and mountable between cavities. This could simplify cavity production if remaining body will be cylindrically symmetric. For this also FP coupler should be removed. The Cu model of beam line FP coupler (very similar to the Darmstadt linac solution) was built and tested on Cu model of 9-cell cavity. At the moment there is no conceptual design for the HOM coupler.

Options under consideration

Further improvements reducing costs of HOM couplers and beam line absorbers are also considered for XFEL cavities and can be later implemented for the ILC collider. Three of them are listed below:

· Radial positioning of the HOM coupler output in the plane of so called F-part.

· Version of HOM coupler with hidden output capacitor.

· Version of HOM coupler without output capacitor.

BCD choice 
The suppression scheme as proposed in the TESLA TDR
ACDs choices prioritized
1. TDR scheme with minor improvements

2. Coaxial coupling fitting in the beam line longitudinally and radial.

3. Other solutions
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