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NSTX EXPERIMENTAL PROPOSAL
Development of the Enhanced Pedestal H-mode OP-XP-732

1. Overview of planned experiment
The goal of this experiments to reproducehe EnhancedPedestaH-modein NSTX, from
dischargeobservedn 2005and 2006.If easilyattained,the remainderof the time will go
toward optimizing the diagnosis of the pedestal and extending the discharge pulse duration.

2.  Theoretical/ empirical justification

In NSTX, the typical edgeT,, T, andP, observedextendto 250 eV, 250 eV, and 2 kPa

respectivelyln 2005a setof dischargesvereobservedo spontaneouslgevelopa high edge
temperaturgedestalwith valuesup to 600 eV, leadingto pressurepedestalaip to 6 kPa.

This operationalmodewas termedthe EnhancedPedestalEP) H-mode (Fig. 1), andit is

characterizedby a secondransition(following the L-H transition)duringwhich the enhanced
pedestalgraduallydevelop(Fig. 2). The dischargesvererelatively shortwith alow ! | ~4.5

limit, possibly correlated with a current density hole in the plasma center.
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Fig. 1 b temporal evolution of the Enhanced Pedestal H-mode. The colorec
dashed lines represent the kinetic profile times in Fig. 2.
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Data from CHERSs indicated that the T
toroidal rotation componentof the radial
electricfield (from the lowestorderradial
force balance)wasdwarfedby the pressure
gradientterm, leading to large negative
Er(+v.B,) overa largefraction of the edge 1E ]
plasma.As suggestedby the last sentence, 0
the role of the poloidal rotation term was

unknown,and will be assessetext year

when the poloidal rotation diagnostic

becomesfully operational. It is also >
noteworthythatthe T, gradientscalelength ~*
was approximatelyone poloidal ion gyro-
diameter(Fig. 3), which makesthe EP H-
mode interesting from a fundamental
transportperspective Generallyspeaking, 14 —+—1" "7 v
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EP H-modebearssomesimilaritiesto VH- 1.2}
modefrom DIII-D, althoughthe detailsof 1
the structure of the radial electric field @ 08}
appear to be different. =06}
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Fig. 3 B comparison of the -
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profile and poloidal
ion gyro-diameter.

Fig. 2 b Profile comparison during the
regular H-mode phase and the
Enhanced Pedestal Hbmode phas
from Fig. 1.
poloidal CHERSs next year. If the scenariocan be
reproducedthenthe subsequengoalwill beto extend
the duration for possibleuse as a high bootstrap

current fraction target.



3. Experimental run plan (1/2 day)

¥ Reproduce baseline discharge 117820 and/or 119751 (5-15 shots). If difficulty in
reproducing EP H-mode, then vary:
[. Up/down magnetic balance (more toward balanced DN)
[I. Fueling (lower)
[ll. Early H-mode transition is necessary b increase NBI power to 6 MW for short phase
at 1001-40ms, if needed
IV. I, ramp rate (first try slower rate, then try faster rate)

¥ Adjust outer gap for optimum Thomson and CHERs diagnosis of the pedestal (3 shots)

¥ Change J ramp rate to change current profile and avoid current hole, which may be
responsible for low  limit (5 shots).

4, Required machine, NBI, RF, CHI and diagnostic capabilities

This XP requires a fully operational NBI system. We desire HeGDC between shots of ~ 9
minutes for a 15 minute repetition rate.

5. Planned analysis

The Er will be analyzed from the CHERs and ERD data, and the pedestals will be simulated
with the XGC code, if warranted.

6. Planned publication of results

Paper to be submitted to PRL or PoP as warranted.
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PHYSICS OPERATIONS REQUEST
Scaling of the SOL width in NSTX and extrapolation to NHTX OP-XP-732

Machine conditions (specify ranges as appropriate)
|- (KA): 63 Flattop start/stop (s): /
|, (MA): 0.8-1.0 Flattop start/stop (s)0.15/1.0 (max)
Configuration:Double Null
Outer gap (m): 10 cm Inner gap (m): 5-10 cm
Elongation$: 2.2 Triangularity% 0.7
Z position (m): 0.00
Gas SpeciesD, Injector: Inner wall Midplane
NBI - SpeciesD, SourcesA/B/C, Voltage (kV):90, 90, 90 Duration (s)<1 sec
ICRF B Power (MW): __,  Phasing: : Duration (s):
CHI: Off

Either: List previous shot numbers for setdd:7820, 119751

Or: Sketch the desired time profiles, including inner and outer §apsheating,
fuelling, etc. as appropriate. Accurately label the sketch with times and values.
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DIAGNOSTIC CHECKLIST
Scaling of the SOL width in NSTX and extrapolation to NHTX OP-XP-732

Diagnostic Need | Desire Instructions

Bolometer - tanaential arrav |

Bolometer arrav - divertor |

CHERS !

Divertor fast cameras |

Dust detector

EBW radiometers

Edae denasition manitor |

Edae pressiire galiges |

Edae rotation snectrosconv |

East lost ion nrobhes P IEL 1P |

East lost ion nrobhes P SEI 1P |

Eiltered 1D cameras |

Eilterscones |

EIReTIP !

Gas puff imaaina |

Hioh-k scattering

Infrared cameras |

Interferometer H 1 mm

| anamiiir nrobes - PEC tiles

| anamiiir brobes - RE antenna

Maanetics P Diamaanetism

Maanetics P Elix loons

Maanetics P | ocked modes

Maanetics P Pickiin coils

Maanetics - Roaowski cails

Maanetics - RWM sensors |

Mirnov coils P hiah freauencv

Mirnov coils P noloidal arrav

Mirnov coils P toroidal arrav

MSE

Neutral narticle analvzer |

Neutron Rate (2 fission 4 scint)

Neutron collimator

Plasma TV |

Recinrocating nrohe

Reflectometer - EM/C\W/

Reflectometer - fixed freaiiencv homodvne

Reflectometer - homodvne correlation

Reflectometer - HHEW/SOQOI

RE antenna camera

RE antenna nrohe

Solid State NPA

SPRED !

Thomson scattering - 20 channel !

Thomson scattering - 20 channel |

Ultrasoft X-rav arravs

Ultrasoft X-rav arravs - 2 color

Visible hremsstrahhindet

V/isible snectrometers (VIPS)

X-rav crvstal snectrometer - H

X-rav crvstal snectrometer - \V/

X-rav PIXCS (GEM) camera

X-rav ninhole camera
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