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i.) PERSONNEL
• P.H. Diamond, Principal Investigator, UCSD
• Fred L. Hinton, Senior Research Scientist, UCSD

• Dr. John Mandrekas, DOE OFES - Office of Science Program Officer

Collaborating Institutions/P.I.'s
• Taik-Soo Hahm (institutional co-PI), Weixing Wang, Gregory Rewoldt, Stephane Ethier, PPPL
• Wendell Horton (institutional co-P.I.), Francois Waelbroeck, U TX, Austin
• Zhihong Lin (institutional co-PI), Liu Chen, Yong Xiao, Igor Holod, Wenlu Zhang, UCI
• Scott Klasky (institutional co-P.I.), ORNL
• Viktor Decyk (institutional co-P.I.), UCLA
• Kwan-Liu Ma (institutional co-P.I.), UC Davis
• Mary Hall (institutional co-P.I.), USC
• Mark Adams (institutional co-P.I.), Columbia U

Domestic Collaborators
• George Tynan, Ozgur Gurcan, Christopher Holland, Stefan Mueller, Christopher McDevitt (UCSD),
• C.S. Chang (New York University), Keith Burrell (General Atomics),
• Stanley Kaye, Daren Stotler (PPPL)

International Collaborators
• Jiaqi Dong, Jiangang Li (China)    • Yanick Sarazin, • Virgina Grandgirard (France)
• Sanae-I Itoh (Japan)    • Gyung Su Lee, Hyeon Park (Korea)

Embedded Scientific Application Partnership (SAP):
Scientific Data Management Technologies to Accelerate Fusion Scientific Discovery
• Arie Shoshani (PI), LBNL



ii.)  ORGANIZATION

→ Executive Committee (monthly teleconference)
P.H. Diamond, UCSD - P.I., Physics
Z. Lin, UCI - Computation
T.S. Hahm, PPPL - Physics
W. Wang, PPPL - Computation
Y. Xiao, UCI - GTC Code Development

S. Kaye, PPPL - Validation
G. Tynan, UCSD - Validation

 

S.Klaskly, ORNL
   S.Ethier, PPPL
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 - High Performance Computing



Project Advisory Committee
C.-S. Chang, C.I.M.S./N.Y.U. - Chair

X. Garbet, C.E.A., Cadarache

K.H. Burrell, G.A.

Y. Idomura, J.A.E.A.

T.-H. Watanabe, N.I.F.S.

M. Norman, U.C.S.D.



→ GPS leverages off and collaborates with:

→    Postdocs Supported by GPS:
-  Yong Xiao, UCI

-  Igor Holod, UCI

-  Wenlu Zhang, UCI

-  Kazuhiro Miki, UCSD (arrived 5/08)

-  1 offer pending, UCSD
-  Other recruitment in progress

 

- G.S.E.P. (Lin)      
     
- C.P.E.S. (Chang)
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 share 8M hr. INCITE Award with GPS 

- Base program at:  PPPL, UCI, UCSD



→ GPS Computing

- independent but interactive streams of code development and
physics studies within:

GTC FRAMEWORK

- West: Irvine, et al. (Lin)

GTC Code, etc.

East: PPPL, et al. (Wang)

GTC - S Code, etc.
→ common:

physics program

analysis tools

supporting theory program

supporting HPC program



GPS-TTBP Computing Resources
• ORNL Jaguar CPU hours: 3.7M (INCITE + Director)+4.5M

(250TF pioneer application)

• NERSC Franklin MPP hours: 10M (~1.5M ORNL hours)

• TACC at U. Texas Lonestar & Ranger: ?



iii.) SCIENTIFIC PROGRAM

1.) Physics Studies in Drift Wave
Turbulence and Transport

2.) GTC Framework Development

3.)  High Performance Computing

4.) Validation of Gyrokinetic Models



1.)  Physics Program 
 

a.) Turbulent transport of toroidal momentum 
 

 - motivated by intrinsic rotation phenomena 
 

 - goal: understanding of off-diagonal toroidal 
momentum flux → pinch and residual stress 

 

 - special attention to: 
 - relation of 

� 

!V  and n pinch 

 - 

� 

EV !and neoclassical effects 

- anomalous momentum transport in electron 
channel-dominated regimes (i.e. NSTX) 



Plans & Progress for GTC-Neo (W.X. Wang, G. Rewoldt, …)
• GTC-Neo is a global δf gyrokinetic particle-in-cell code, including finite-orbit-width
(banana width) effects, which make the transport nonlocal. GTC-Neo can calculate
neoclassical particle, momentum, and energy fluxes, along with Er, Eθ, jb, etc.  The code is
now routinely applied to experiments (NSTX & DIII-D).

• Here Γφ, the radial flux of toroidal angular momentum, is
shown for an NSTX case (in internal code units) versus
r/a. The ni gradient contribution is small, the Ti gradient
contribution is moderate and is always inward (pinch!),
and the ωφ gradient contribution is largest, and has both
signs.

• Here we show χI-eff and  χφ−eff = Γφ / [R2 ni mi (d
ωφ/dr)] (in m2 / s) versus r/a for the same NSTX
case.  Ion energy transport is comparable to
neoclassical (so anomalous ion energy transport
is small), yet angular momentum transport is
much larger than neoclassical (so anomalous
angular momentum transport is dominant)!





b.) Collisionless Trapped Electron Mode (CTEM) 
 Turbulence (Early Appl. Topic) 
 

 - motivated by electron thermal, particle transport 
 

 - goal: - understand saturation mechanisms and 
transport with strong resonance coherency 

 

 - compare/contrast with ETG studies  
   (ongoing at PPPL) 
 

 - special attention to: 
 - zonal flow, corrugation effects 

- resonance detuning, distortion 
- CTEM turbulence spreading 
- related EPM avalanching (GSEP) 




