SMTF (Superconducting Module & Test Facility)

19.d.

Background





PHG Markup
SMTF is a collaborative activity of many US and international laboratories and universities to provide a facility and to carry out superconducting RF cavity (SRF) R&D directed toward SRF cavity module development for future proposed projects using this technology. An Expression of Interest (EOI) and a proposal from the forming collaboration have been prepared and submitted to the Fermilab Director. The facility and support infrastructure would be located at FNAL. Two locations, the Meson Lab and the New Muon Lab experimental halls, are being considered to house various aspects of the SMTF program.  A number of different project development programs are incorporated, including: International Linear Collider (ILC), Proton Driver (PD), Relativistic Ion Accelerator (RIA), and CW development directed toward synchrotron radiation light source applications. The overall SMTF activity is divided into these activities and the supporting infrastructure. The Accelerator Division (AD) and Technical Division (TD) share the major responsibility for the infrastructure development and the ILC and PD Linac, SRF, and systems development. This division is basically between the cavity and module development (TD) and operational infrastructure, injector, beam, RF, and cryogenic development (AD). Within these broad divisions of labor, personnel from the entire lab are incorporated into the technical working groups.  The general boundary between infrastructure and technical developments (e.g. ILC, PD, CW, RIA) is that building infrastructure, controls, and cryogenics are considered infrastructure. The injector is a supplied (an infrastructure-like support facility), but the cavity modules and the RF power systems are associated with the individual project development efforts (e.g.  ILC, PD, etc.) In this section, the infrastructure and ILC responsibilities of the AD associated with SMTF will be discussed. 

19.f.

Accomplishments in FY05
The AD has taken part in the preparation of the SMTF EOI and Proposal submitted to the FNAL Director. Infrastructure installation was initiated with particular emphasis on preparing the existing Meson liquid helium refrigerator for operation of SRF cavities and extending transfer lines to the appropriate area in Meson Hall. Work on a helium vacuum pump system to provide 2 oK liquid helium was initiated and will continue in FY06. The area of Meson Hall to be used for SMTF has been cleaned out in preparation of installation of SMTF components and shielding. A major goal for FY05 is to install and test the single TESLA cavity module (CapCav#2) with both cryogenics (4 oK) and RF power. To this end, the DESY cavity must be prepared and mounted in its cryostat (with the help of DESY), the cryogenic connections must be made, the RF modulator and klystron system built and commissioned, and a rudimentary control system provided. During FY05, a study of possible options for a larger (~300 Watts @ 2 oK) cryogenics plant for longer range SMTF needs was undertaken.
19.g.1.
Accomplishments Expected in FY06
The goal of CapCav#2 commissioning in Meson Hall will continue into the first part of FY06. When successful, the cavity will be moved back to A0 for installation into FNPL in order to upgrade the injector. If early MIE funding is available, procurement of the cryogenic system to provide 2 oK helium will begin. The control system will be further developed. The overall goal will be to prepare to support the operation of an eight-cavity TESLA module with cryogenics and RF power in the late FY06- early FY07 time frame. An RF power system (~5 MW) will be commissioned as part of the ILC effort. Major effort toward LLRF (Low Level RF) and RF system interlock and control development will be initiated. It is hoped that procurement of the larger cryogenics plant will be initiated.

19.g.2.
Future Accomplishments Expected in FY07 and Beyond
By FY07, the first TESLA module should be installed in SMTF, commissioned, and tested for peak gradient limitations. Two modules will be possible for this first installation: a module from DESY with individual cavities tested at DESY, then assembled into a cryomodule at Fermilab; or a US-International module with cavities provided from both US and KEK with the cold mass possibly provided from INFN (actual details still to be worked out). The commissioning will require the RF, LLRF controls, and cryogenics development initiated in FY06 and the beginnings of beam instrumentation to measure dark current. During FY07, MIE funding is expected to be available to begin the procurement of the  2 oK helium plant.  Hopefully, such a plant will become available in the FY08-09 time scale in order to support operation of more that one cryomodule at full duty factor and gradient. Module components from other developments (PD, RIA, CW…) will be brought into operation and test.  Firm plans will be developed and initiated for the move and improvement of the FNPL photoinjector and laser. The photoinjector will be brought into operation as soon as possible in the FY07-08 time scale so that beam operation of the SRF modules and other linac systems can be carried out. Development of LLRF multi-cavity control with beam will be a key development study as well as long term systems, vibration and dark current studies and beam diagnostic developments.
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