Responses of the HIFS-VNL and/or OFES over the past year related to the findings and recommendations from the last (10Th) HIFS-VNL PAC Meeting 

September 9, 2010

1. Finding: "The budget of the current program does not permit operation of NDCX-II as a user facility. An annual increment of 8M$ over the present level for NDCX-II commissioning, operations and user support (as described in the NDCX-II Work Authorization Statement) would be appropriate to yield a vigorous successful program."

Related Finding: "To maximize the scientific impact of NDCX-II, a new, larger target chamber with an expansive set of diagnostics will be essential. The chamber needs to be designed with substantial input from the external user group."

Response: The President’s budget request for FY11 includes a $6.5 M increment for the joint NNSA-OFES High Energy Density Laboratory Physics (HEDLP) research program. Director Synakowski of the Office of Fusion energy Sciences (OFES) informed the fusion program heads last February that the priority for the $6.5 M will be to support the two HEDLP facilities started under ARRA funding, including the LCLS-MEC facility at SLAC and NDCX-II. The HIFS-VNL submitted an incremental budget request of $2.2 M for the new target chamber and associated HEDLP diagnostics for FY11 in the March, 2010 OFES Budget Planning Meeting. The HIFS-VNL organized an international HEDLP user meeting for NDCX-II in Pleasanton, CA in June, 2010, soliciting user input on desired NDCX-II warm dense matter (WDM) experiments and diagnostic needs.  

2. Recommendation: "The PPPL 100 kV Test Stand should be used to address relevant questions for NDCX-II such as laser flash heating of a Li source to improve lifetime, and developing neutralization techniques. The 100 kV Test Stand is important for performing intense studies on large volume plasma generation."

Response: The 100 kV Test Stand equipment was shipped and re-assembled at PPPL. The facility is undergoing tests and beginning initial operation, and experimental plans are being developed in the following task activity areas: magnetic insulation for electrostatic accelerators; advanced plasma source development for beam space-charge neutralization on NDCX-II; flash heating of aluminosilicate ion sources; fundamental studies of negative and positive halogen ion beams, and ion–ion plasmas comprised of positive and negative ions.

3. Recommendation: "Effective use of all the facilities under the purview of HIFS-VNL should be exploited to capitalize on success of ignition experiments on NIF motivating an expansion of work on IFE. The primary instrument for conducting VNL research should be NDCX-II, defined in conjunction with potential users."

Response: The HIFS-VNL has proposed a FY2011 milestone for September, 2011 “Develop an execution plan for NDCX-II operation including commissioning, scheduling for first target experiments, and associated technical support” We will present to the VNL-PAC our preliminary plan that alternates NDCX-II commissioning periods with periods of early user experiments through FY2013. 

4. Recommendation: "The program plan presented has a healthy balance of beam physics and WDM physics.   It is critical that the HIF program continue focused research on beam quality, including smaller spot size, beam momentum tilt improvements, chromatic aberrations, etc., to provide a knowledge base for future HIF driver design and construction." 

Response: We have performed WARP simulations of experiments using the NDCX-II facility related to beam quality, compression, final focusing with chromatic errors, and the generation of sub-ns pulses for warm dense matter studies and shock generation, which will be presented to the HIFS-VNL PAC. We are considering additional HIF-motivated experiments for beam bends with tilt, and two-stage focusing using a plasma lens, which we can describe conceptually. Assuming favorable funding recommendations resulting from the NAS Review, we are also considering an upgrade of the High Current Experiment (HCX) to evaluate mitigation methods for gas/e-cloud effects with high beam currents at 5 Hz, which are also important to a future Integrated Research Experiment (IRE) as well as HIF driver designs. We are also considering relocation of the NDCX-I facility to PPPL once NDCX-II is operational to carry out supporting experiments and benchmark numerical models that would test relevant driver beam physics, novel plasma neutralization approaches, and the intense beam-plasma interactions and compression physics needed for performance optimization of NDCX-II and for heavy ion fusion applications.    

