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This B&R category covers the PIP-II upgrades to the Fermilab accelerator complex.  Proton Improvement Plan-II (PIP-II) is Fermilab's plan for providing powerful, high-intensity proton beams to the laboratory's experiments. The 2014 P5 report recommended that R&D proceed immediately, followed by construction, to provide proton beams of >1 MW by the time of the first operation of the new long-baseline neutrino facility.  The increased beam power will position Fermilab as the leading laboratory in the world for accelerator-based neutrino experiments. PIP-II will also provide a flexible platform for further enhancement of the Fermilab accelerator complex to extend this leadership to the full range of particle physics research based on intense beams.  
PIP-II is a 800-MeV superconducting linear accelerator.  It builds on the laboratory’s core competencies in SRF, with the application to LCLS-II putting PIP-II in a good position for a fast start. Along with modest improvements to Fermilab's existing Booster, Main Injector, and Recycler accelerators, the superconducting linac, called SCL, will provide the megawatt proton beam that is needed for the Long-Baseline Neutrino Facility while simultaneously enhancing the beam power available to the Short-Baseline neutrino program by up to a factor of two.  
In FY15, an Independent Project review by the DOE Office of Project Assessment was held in June.   In preparation for this review, a Reference Design Report was released in April, following review by the PIP-II Machine Advisory Committee.  

On the technical front, PIP-II focussed on two areas of R&D to reduce technical, cost, and schedule risk.  The PIP-II Injector Experiment (PXIE) program finished the installation and beam commissioning of the Low Energy Beam Transport section and expects to complete Radio Frequency Quadrupole (RFQ) fabrication, delivery, and installation.   The PIP-II SRF program kept the fabrication of the Half Wave Resonator (HWR) cryomodule and first Single Spoke Resonator (SSR1) cryomodule on schedule.  Both cryomodules are required to complete the PXIE technical deliverable milestones.  

FY16 Executive Summary 
Future Project R&D (KA-22-03-02)

$19,500,000 is provided for the Proton Improvement Plan II (PIP-II) R&D. This is funding for conceptual R&D on an upgrade to the frontend of the Fermilab Accelerator Complex with the goal of achieving greater reliability and an increase of proton beam power through the entire complex. (FWP:   14-110)


This B&R category has one thrust, the PIP-II project support.  The 2014 P5 report recommended that R&D proceed immediately, followed by construction, to provide proton beams of >1 MW by the time of the first operation of the new long-baseline neutrino facility.  The India Institutes Fermilab Collaboration (IIFC) has defined a set of R&D deliverables, with a review scheduled in 2018.  Successful delivery of the R&D in this plan will open up additional in-kind contributions from India towards the construction of PIP-II. 
During FY16, PIP-II will be moving into the conceptual design stage and preparing for CD-1.  The Project office will expand to support the additional requirements of a DOE Order 413.3b construction project.  On the R&D front, RFQ commissioning will continue and the full Medium Energy Beam Transport (MEBT) section will be installed.  The first two cryomodules will continue in fabrication for installation in FY17.  Development work for the remaining cryomodule designs, under the umbrella of the IIFC, will continue.  
FY16 Plan
Funding for FY16 goes down by $300k (-1.5%).  Though the decrease will slow down progress on PIP-II R&D, we have prioritized resources to stay on track for a construction start in FY19, contingent upon enhanced funding in FY17.  
With the anticipated CD-0 in FY15, the project office will grow in support of the work leading towards CD-1.  The preparation of a Conceptual Design Report will be a focus. 
The PXIE program is essential for demonstrating the operation of the low energy accelerating structures for proton beams and testing other equipment like RF amplifiers, Low Level RF and beam instrumentation.   Beam commissioning through the RFQ and the full MEBT will be of top priority.  
We will continue to develop the High Beta 650 MHz cavities and cryomodule design, including the development of test stands and facilities.  Design work for the second type of Single Spoke Resonator (SSR2) cavity and cryomodule will most likely be slowed down by the decrease in available funds.  
In FY16, PXIE will commission and operate the RFQ and install the full MEBT section.  Cryogenic design for PXIE will commence.  Fabrication of the HWR cryomodule and SSR1 cryomodule will continue.  We welcome the arrival at Fermilab of 6 full time engineers from Indian Institutes, with the focus on cryogenic design, low level RF control, and cryomodule design.  Additional work in India via the IIFC will continue.

FY17 Preview
This B&R requests an increase in FY17 of $12M (61.5%).   Working to meet the P5 recommendation to provide proton beams of >1 MW by the time of the first operation of the new long-baseline neutrino facility points to a construction start in FY19.  An increase in the funding is necessary to meet this schedule given the current R&D status and resource profile and to continue the R&D under the IIFC towards the 2018 decision on additional construction funding.  The laboratory has developed a core competency in SRF and, following on the completion of LCLS-II, would be well positioned to meet the requirements of the PIP-II construction project on this timescale.  
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