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The PPPL Highlights for the week ending October 18, 2013, are as follows:

U.S. ITER FABRICATION (D. JOHNSON):

At the ITPA Diagnostics Meeting this week in Cadarache, France, a presentation summarizing the status of United States ITER diagnostics was prepared by the WBS Leader and presented by the lead of the U.S. delegation, R. Boivin.

The Electron Cyclotron Emission diagnostic is being developed jointly by the U.S. and IN-DA. Regular interface meetings are conducted to better define roles and responsibilities in this development. Among other things this week, a U.S. proposal was discussed which defines the broad outlines of responsibilities in the development of the control and analysis software.

NSTX (M. ONO):
Steve Sabbagh (Columbia University) made two remote presentations to the ITPA MHD Stability group meeting (October 8 – 11), held in Hefei, China. The talk “ITPA MDC-2 Joint Research: benchmarking RWM stability physics between codes, and experiments” summarized the completion of a significant kinetic RWM stability code benchmarking effort (e.g. MARS-K, MISK), and the talk “MDC-21 (proposal) Global mode stabilization physics and control for disruption prediction and avoidance” summarized approaches and goals for this new joint research effort which will be proposed to the ITPA coordinating committee at the end of the year. 

C. Skinner (PPPL) has completed a two-week collaboration visit (October 7 – 18), on surface dust detection on Large Helical Device (LHD) at National Institute for Fusion Science (NIFS), Toki, Japan with Dr. Ashikawa of NIFS as the host. An electrostatic dust detector, originally developed for NSTX, was installed at LHD lower port 3.5 and first exposed to plasmas on October 16. Tests confirmed the detector was working normally and preliminary results showed the first dust signals from LHD. The dust levels on LHD so far appear to be low - of order ~ng/cm2/discharge and dust signals are detected only on some discharges. Further experiments are in progress. He also presented a talk entitled "Lithium / plasma interactions and dust detection in magnetic fusion devices.”
V. Soukhanovskii (LLNL) visited General Atomics on October 7-11 to participate in the DIII-D National Fusion Science Campaign experiments, as the leader of the snowflake divertor experiment, a part of the Heat Flux Mitigation Campaign. The experiment was developed and executed by a National Team comprised of researchers from LLNL, PPPL, General Atomics, UCSD, SNL, and MIT. Magnetic feedback control and scenario development of snowflake configurations, key to the success of these experiments, were developed by PPPL, General Atomics and LLNL researchers led by E. Kolemen (PPPL). On October 8, an experiment aimed at combining the snowflake divertor solution with the advanced tokamak discharge scenario was carried out. Stable high performance (N = 3, H98y2 = 1.4) Snowflake divertor plasmas were developed in a near-double null (DN) configuration, which had two poloidal field nulls in one divertor and one null in the other. Advanced tokamak discharges with the snowflake divertor maintained high confinement and N under radiating divertor conditions with neon seeding, and produced further reductions in both ELM and between-ELM divertor heat fluxes, particularly at the inner divertor target (centerpost). On October 11, an experiment aimed at the exact snowflake configurations studies and testing the theory of the fast convective plasma redistribution in the snowflake region was executed. The latter part took advantage of the divertor Thomson scattering system, a unique DIII-D diagnostic capability. Pedestal characteristics, power balance in the inner and outer divertor between and during ELMs, as well as divertor radiation distribution and detachment were studied at several upstream densities using deuterium and neon seeding. While at General Atomics, V. Soukhanovskii discussed with DIII-D researchers possibilities for prototyping of radiative divertor control diagnostics at DIII-D, and divertor Thomson scattering system design and operation, both potentially significant research efforts for NSTX Upgrade.

Joon-Wook Ahn (ORNL) visited General Atomics, October 14 – 18,, to conduct experiment in the DIII-D National Campaign, “Effect of 3-D fields on detached/radiative divertor plasma”. The experiment was carried out in a standard LSN type-I ELMy H-mode. Divertor detachment was reliably obtained by gas puffing, to which n=3 fields were applied to investigate their impacts. It turned out that odd parity was more effective in causing response from the plasma. Ip was also varied to check the impact of q95 on the plasma response. Conditions for detachment and re-attachment are being analyzed.  

ITER & TOKAMAKS (R. HAWRYLUK):
Superconducting Tokamaks:
R. Maingi and R. Nazikian presented talks remotely at the first EAST-DIII-D Joint Planning Workshop: on possibilities for boundary physics and RMP physics collaboration between EAST and DIII-D, respectively. W. Solomon traveled to EAST to attend the workshop and to present a talk on opportunities for collaboration on steadystate scenario development. 

ITER:
C. Kessel and F. Poli attended the ITPA Integrated Operating Scenarios meeting held at Kyushu University. F. Poli presented her recent work on simulations of steady state ITER scenarios, concentrating on EC and LH source variations and pushing toward the ITER goals of 100% non-inductive plasma current near ~ 9 MA and fusion gain Q ~ 5. Using the CDBM transport model and ITBs in the energy and particle channels, she found the best solutions when combining EC and LH (with NB and IC), rather than LH alone or EC alone. C. Kessel (with I. Voistekovitch) presented a proposal for incorporating particle transport more explicitly in ITER simulations performed by the group. Two tracks will be followed, examining and gathering experimental data for comparison with models, and ITER benchmark simulations of the baseline scenario to collect and assess existing models and approaches (C. Kessel to coordinate).   

L. Grisham was a co-chair of the workshop on Mysteries and Challenges of Negative Ion sources that was held in conjunction with the Gaseous Electronics Conference, delivered the closing remarks and led discussions on what is still unknown about the physics of negative ion sources, and how these issues might be resolved.
ADVANCED PROJECTS (H. NEILSON):

Dr. Håkan Smith of the Max Planck Institute for Solar System Research, currently stationed at the Institute for Plasma Physics-Greifswald, arrived on October 14 for a month long visit to PPPL. His visit is arranged through the Max-Planck Princeton Center. He will be working with Dr. David Gates on developing an idea, which may help explain heating in the solar corona, which was originally inspired by observations on NSTX.
THEORY (A. BHATTACHARJEE):

Eun-Hwa Kim gave a talk entitled "Linear mode conversion of Langmuir/z-mode waves to radiation in plasmas with various magnetic field strength" at "STEREO/WAVES & WIND/WAVES workshop on Solar Radio Emissions". This talk provided numerical results of linear mode conversion in warm, magnetized plasmas. The results showed that both left-handed polarized ordinary and right-handed polarized extraordinary mode waves are produced in wide range of magnetic strengths and angles to the ambient magnetic field. In particular, in the intermediately-magnetized plasmas, the right-handed extraordinary waves can be generated for the oblique density gradient to the magnetic field through the linear mode conversion.

Theory seminar this week was presented by R.M. Churchill from MIT entitled "Flux Surface Variation of Impurity Density and Flows in the Pedestal Region of Alcator C-Mod". The asymmetry of boron density and flows measured in the pedestal region of Alcator C-Mod was reported. These asymmetries were observed in localized regions between the low-field side and the high-field side. The talk was well received with many questions raised by  participating experimentalists and theoretists. The abstract of his talk is: "Measured impurity density and flows in the pedestal region of Alcator C-Mod can deviate significantly on a flux surface from current model predictions. Comparing localized measurements at the low-field side (LFS) midplane and the high-field side (HFS) midplane, boron (B5+) impurity density asymmetries larger than 10 are observed in H-mode plasmas, with larger densities at the HFS. The LFS density pedestal varies in position and width with varying plasma conditions, while the HFS impurity density profile remains rather fixed. Impurity density asymmetries are not observed in plasmas with small gradients, i.e L-mode, suggesting the drive for the asymmetry may be the strong gradients in the H-mode pedestal region. However, impurity density asymmetries are also absent in I-mode plasmas, despite the presence of a strong radial gradient in temperature (with no main ion density pedestal). This indicates an interplay between the gradient scale lengths of the main ion density and temperature in the drive of the impurity density asymmetry. Possible and probable causes of these density and flow asymmetries will be explored, including localized sources, poloidally asymmetric radial transport, and ion-impurity friction."

COMPUTATIONAL PLASMA PHYSICS GROUP (S. JARDIN):

E. Feibush produced a high quality movie of a simulated complete three-dimensional sawtooth cycle in the DIII-D tokamak as computed by the M3D-C1 extended MHD code using VISIT.   The high-resolution M3D-C1 calculations, which spanned about 5 complete cycles, were performed on Hopper at NERSC using 1500 processors for over 300 hours. The movie is unique in that it clearly shows the evolution of the electron temperature and the current density in the same frames. The movie makes clear that in this calculation, the "crash" of the high temperature that was originally on the magnetic axis occurs substantially faster than the magnetic reconnection time. This movie will be shown at the upcoming Max-Plank/Princeton Center reconnection workshop.
PLASMA SCIENCE AND TECHNOLOGY (P. EFTHIMION):
H. Ji was invited to give a departmental colloquium at Department of Earth and Space Sciences in UCLA on October 10-11. The colloquium talk was titled "Laboratory Study of Angular Momentum Transport in Astrophysical Accretion Disks". He also gave an additional seminar hosted by Prof. J. Aurnou for the planetary research group on the subject of angular momentum transport in hydrodynamic quasi-Keplerian flows. H. Ji also met with Professors Troy Carter, Vassilis Angelopoulos, Margaret Kivelson, and Jim McWilliams and discussed various collaborations on subjects including magnetic reconnection and the newly funded reconnection experiment, tentatively named MRD or Magnetic Reconnection Device, at Princeton.
ENGINEERING AND INFRASTRUCTURE (M. WILLIAMS):
NSTX Upgrade (R. Strykowsky, E. Perry, L. Dudek, T. Stevenson):
Construction: The installation of the MPTS vacuum interfaces has been completed and they have passed leak check. The installation of the lower dome gas injection system will be next. Alignment of the lower supports for the outer TF continues, as does the installation of the new PF5 supports. Installation of the new shims for the upper TF turnbuckles is nearly complete.

CS Upgrade: A successful peer review for the PCHERS passive plate mods was held this week.  The fabrication of OH and CHI Bus work is in progress in the Tech Shop. The water cooled bus bars and CuCrZr materials shipped and are expected to arrive next week. The TF Bundle has been installed in the tilt fixture, uprighted and is being prepared for the Aquapour process to start next week. The Aquapour heaters have been moved over to the bundle and checked out in preparation for the procedure. The OH winder is being anchored to the floor, TF bundle winder mounts were completed in the Tech Shop. Additional coil winding personnel have been qualified on the OH induction brazing process. The first PF1b mandrel has completed machining and is expected to arrive at Everson early next week to begin coil winding. A visit to Everson by PPPL personnel is planned for Tuesday next week.

NBI Upgrade: TTC East wall hole drilling, stud installation, and support installation continued. The power system cable and tray subcontract installation work continues in the TCB. The penetration between TTC and TCB has been opened. Installation in TTC has started. Scanning, hole drilling, and stud installation has started in NTC West wall.  DI water line hydrostatic testing has been successfully completed; the subcontract closure process has started. The DI water manifold final installation and connections to BL2 and HVEs in the NTC will now begin supported by the Tech Shop. The Ion Source and Ion Dump DI H2O Pump procurement continues. BL2 alignment of 90-inch flange, OMA scrapers, and source platform rails has been completed. Thermocouple fabrication for the armor tiles continues. Final welding of t-bar studs is in progress in the Tech Shop. Planning for VV leg modification and duct installation continues with procedure development. 

DIRECTOR’S OFFICE (C. AUSTIN):

On October 16, Professor Chris Tully, Princeton University, presented a colloquium entitled, "One Second after the Big Bang".

This report is also available on the following web site:

http://www.pppl.gov/publication-type/weekly-highlights
