Confinement and Transport in NSTX – S. Kaye
Approach: What are the confinement/transport trends in NSTX, and what are the processes that cause them: specifically, what is the role of electron transport

1 Intro/Outline/Op. limits - ITER

2 Electron transport dominant in many cases, ions can be neo

a. Relation to ITER

b. Example of s

c. Supported by perturbative studies (pellets, impurities)

3 Will try to understand physics of transport with new capabilities

a. High-k, MSE, gyrokinetic calcs, analytic theory

4 High-k/theory indicates possible importance of electron-scale turbulence

a. 121283 (L-H-L); need n-twid/n vs time (higher k – ELMs?) - 
5 121283 transport

a. TRANSP/linear theory s, GS2 calcs indicate TEM/ETG as candidates
b. GTC (Wang)?
6 Use H-modes as a basis for specific confinement/transport studies

a. TRANSP taus: neutron, stored energy comparisons

b. Previous results indicating strong Bt, weaker Ip scaling

7 NSTX data used in conjunction with higher R/a data to establish  scaling more precisely – ITPA activity

8 Recent expts run to study parametric dependences and to understand transport mechanisms governing these

a. Dedicated BT, Ip,  scans

b. BT​ scan: overview, change in Te, Ti profiles

9 BT​ scans: confinement scaling (also 0.9 MA), change in s (electrons control)

10 BT scan: Theory

a. Linear GS2 indicates ETG unstable at lowest BT​
b. Analytic theory supports ( agreement)

c. Non-linear calcs show formation of radial streamers; electron heat flux values consistent with TRANSP (Kim et al)

d. High-k shows 0.35 T ~ 0.45 T > 0.55 T => not crystal clear 

11 Ip scaling weaker, smaller change in s (ions control more than electrons)

a. GS2

b. High-k not clear

12 Dimensionless scans: Beta scaling is weak (taus, s)

13 Dimensionless scan: Collisionality scaling is strong

a. Fixed q-scan: taue~BT1.3-1.5, stronger than IPB98y,2

14 How can we improve electron transport: Rotation shear

a. Enhanced pedestal H-mode

b. Magnetic braking from EF/RWM control coils, NTV?
15 How to improve electron transport: Reversed magnetic shear (MSE)

a. Transport changes: 115821/116960: GS2 results ?
b. High-k results: lower turbulence levels when mag. shear negative

16 Conclusions and plans
