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Accomplishments in FY05
The photoinjector continued to operate for a variety of beam, laser and plasma experiments.  Four graduate students, from Chicago, Rochester, UCLA, and Rutgers, worked on thesis topics at the injector. One of these is supported by the FNAL PhD program. Two post docs have recently started. One of these is supported by the University of Rochester. A major improvement included the replacement of the laser oscillator (supported by NIU) and a reconfiguration of the laser system. This, along with along with improvements to the laser water system, improved laser reliability substantially. Studies undertaken at FNPL included the flat beam experiment (generation of large beam emittance ratio (>50) between the two transverse planes) and the investigation of a nitrogen cooled RF gun for potential polarized electron beam production.

19.g.1.
Accomplishments Expected in FY06
Operation and experiments at FNPL will continue. It is planned that the injector will be upgraded with a second TESLA cavity (CapCav#2 from DESY) to increase the energy to ~35-40 MeV. This will allow for the possibility of new experiments or new phases of ongoing experiments that rely on reduced space charge effects or larger relativistic γ-factor. The installation of the cavity system in FNPL will wait till it has been initially operated in the SMTF Meson Building as an initial goal of the SMTF program. 

19.g.2.
Future Accomplishments Expected in FY07 and Beyond
By FY07 and beyond (depending on progress at SMTF), FNPL effort will be initiated to move the photoinjector to SMTF facility and to upgrade it. Thus the photoinjector will supply the electron beam for the test of the β = 1 superconducting modules that are planned in support of SRF development in the STMF program for International Linear Collider (ILC), Proton Driver (PD), and continuous wave CW module, systems, and infrastructure testing. Once installed and commissioned, the injector and downstream modules will be used to support both the accelerator physics experiments with students and research associates and the beam and integrated systems studies needed for development of future projects. The photoinjector upgrade has three phases, the last of which will take place considerably later than the first two. In Phase A, the injector will be moved from the A0 Building and will consist of the basic configuration as it previously existed there, including the laser, RF gun and two 1.3 GHz superconducting TESLA cavities (CapCav#1 and #2). In Phase B, two 3.9 GHz SRF cavities will be added. The first, an accelerating mode (3rdHar) cavity, will linearize the bunch energy versus bunch length for effective bunch compression. The second, a transverse mode cavity, will be used for longitudinal bunch diagnostics by streaking the bunch transversely as a function of bunch length and thus characterize the different bunch slices. Phase C, which might take place three or four years further in the future, would upgrade the injector with a full eight cavity TESLA module followed by four cavity 3rdHar module as planned for the present TTF injector. Such an upgrade would supply a high energy beam of low emittance well outside of the space charge dominated regime for current operations.  A decision to proceed with  Phase C will happen in the future.
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