2.8.4	Energy-efficient HOM-power absorbers
	Very short/simple introduction to energy efficient HOM absorbers
Because ERL-based accelerators have been developed to operate at high beam current, it is vital to remove the power from parasitic modes, called High-Order Modes (HOMs), which have been excited by the beam passing through the SRF cavity. 
If the HOMs are not heavily extracted from the cavity, they can severely limit the current due to beam instabilities. And, importantly, even if only a moderate fraction is dissipated in the cryomodule’s cold mass, the grid power for cryogenics will increase significantly. 
Accordingly, the power must be extracted and deposited into loads at higher temperatures, ideally room temperature, via dedicated HOM couplers or dampers. Optimizing the extraction of the HOM power from the SRF cavity requires a multidisciplinary approach balancing RF and thermal-mechanical requirements and optimizing dynamic and static heat loads. 

3.4 WP4: Higher-Order Mode Dampers & Fundamental Power Couplers
The WP4 main objectives are to design, to manufacture and to test different HOM couplers and FP couplers. 
The HOM dampers extract the HOM power from the SRF (SupraRadioFrequency) cavity. 
The FP Coupler transfer the power between the amplifier and the SRF cavities by limiting the thermal load transmitted to the SRF cavities and by performing vacuum sealing. 
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Fig 1: 3D-printed epoxy and copper coated HOM coupler prototypes (from the left to the right: probe-type, hook-type and DQW-type PERLE couplers) realized at the CERN Polymer Laboratory.
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Fig 2: Superconducting Proton Linac (SPL) planar disk window coupler designed at CERN. The Fundamental Power Coupler studied at iSAS is based on this design.

The institutes involved are: 
· Centre Européen de Recherche Nucléaire (CERN)
· Centre National de la Recherche Scientifique (CNRS) with the ‘Laboratoire de Physique des 2 infinis Irène Joliot-Curie’ (IJCLab) and the Laboratoire de ‘Physique Subatomique et de Cosmologie’ (LPSC)
· Institue Nationale de Physique Nucléaire d’Italie (INFN)

Contacts:
· CERN main contact : Vittorio Parma
· CNRS/LPSC contact : Yolanda Gómez Martínez (The convener) 
· CNRS/IJC Lab main contact : Patricia Duchesne
· INFN main contact: Dario Giove (The deputy)

To achieve this, seven tasks have been defined including one of general coordination, three tasks for the HOM couplers (lead by the INFN for the design, by the CERN for the manufacture and by the CNRS for the test) and three tasks for the FP couplers (lead by the CERN for the design, manufacture and test).
· Task 4.1 - General coordination of WP4
· Task 4.2 - HOM coupler design: Optimize the HOM design (RF, thermal and mechanical) of three different types of HOM couplers at 800 MHz and 1.3 GHz, one of them will be tested in a cryomodule (see WP6).
· Task 4.3 - Fabrication of HOM couplers: Manufactured at least 4 HOM at 800 MHz and one prototype at 1.3 GHz while reducing the production costs by exploiting novel solutions in manufacturing (fabrication strategies and technologies). 
· Task 4.4 - Test of HOM couplers: Validation of the design with RF measurements of the monopole and dipole HOMs with the prototype couplers on 800 MHz and 1.3 GHz mock-up cavities at room temperature.
· Task 4.5 - FP coupler design: Optimize the coupler based on the Superconducting Proton Linac (SPL) RF design, with the goal to improve both cost and sustainability. Thermal calculations to optimize cooling circuits and minimize static and dynamic heat loads. Study of the mechanical integration of these FP Couplers into the prototype cryomodule (see WP6).
· Task 4.6 - Fabrication of FP couplers: Build 4 prototype FP Couplers while reducing the production costs whenever possible.
· Task 4.7 - Test of the FF couplers: Preparation (cleaning, clean room assembly and baking) and test at 800 MHz and 50 kW in Continuous Wave mode.

3.4.1 Main goals
For the couplers design, the goals are to reduce the total power deposited into the cryogenics circuits of the cryomodule and to optimize design to sustainability and manufacturability.
For the coupler’s manufacture, the goal is to do R&D on alternative fabrication for large productions with for example the rationalization of raw material, exploring the use of more standardized technologies…

3.4.2 Impact
To reduce the total power deposited into the cryogenics circuits of the cryomodule will do energy savings from the cryogenics.
The studies on optimize sustainability and manufacturability could reduce the production costs, fabrication time, failures during the fabrication...

3.4.3 Achievements
Design HOM and FP Couplers work in progress.
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