M. Ono, NSTX - 1National Spherical Torus Experiment (NSTX)*Princeton, NJ 08550, USAof Torus Experiment (NSTX) is fusion physics of torus (ST) of NSTX program is such as (VNS) plasmas, such as NSTX plasma 1999plasma was ramped up of 1 HHFW (High CHI of up 133kA 130 msec using 20 kA of two up 2 MW of HHFW power plasma. NBI system NBI .NSTX Mission - Torus Experiment (NSTX) is new of Energy Fusion Energy [1,2] Plasma Physics whose main purpose is fusion physicstorus (ST) [3]. mission of ¥¥¥¥¥torus as plasma ¥¥¥¥¥of NSTX program is Volume (VNS) plasmas, NSTX Facility Overview - NSTX on Feb. 1999 of Fusion NSTX composed of from 15 NSTX 0 = 0.85 m, a = 0.67 m, R/a 1.26, BT = 0.3 p = 1 MA, q95 =d 0.5, plasma of up 5 plasma (CD) High Harmonic Fast Wave (HHFW) (6

M. Ono, NSTX - 2MW, 5 Beam (NBI) (5 MW, 80 keV, 5 NSTX is shown Fig. 1. is 3.5 m from is for 1.26 [6]. has ohmic 1MA is for CHI for growth of vacuum removed or is 12 mm used for plasmaECH EBW Wave) + HHFW is considered for RF as NBI plasma for mode plasma NBI system used for NBI plasma such as CHERS for for ST [7], STshort strong d, has of plasma low n-kinks modes is fibN 100% for k 3.4. In this 1.2 is for suppressing low-n modes. NSTX MHD T 40%, bN / (IpT 75 % is as NSTX shown Fig. 1. NSTX has a%) L-mode of 5 is of plasma by NBI. For of NBI, HHFW, CHI systems used of should ( few HHFW used for up 300 kA of — 100 plasma HHFW power is two orders of tokamaks plasma is of 1 [4]. strong

M. Ono, NSTX - 3CHI is for CHI ST may is plasma by CHI isby For NSTX, up 350 14.NSTX First Plasma - two of NSTX plasma of 300 kA (using of OH on Feb. 16, 1999, 10 weeks of plasma of NSTX as asplasmas. should formed NSTX from Los Alamos (LANL) plasma300 kA twodays of plasma [8]. EFIT [9] of plasma was by using EPICS from Argonne (for systems MDS-PLUS from MIT (forAttainment of 1 MA Plasma Current Discharges - First Plasma HHFW (High Harmonic Fast Wave) 2500 In was of With of way, was much perform tasks. plasma on 1, 1999. With swing 6 kV OH powersupply, plasma was ramped up of 1 MA on2. ohmicis good, Ejima 0.4 — 0.5 of NSTX OH some possibly from MHD IREs Events) by Johns Hopkins [12], X-Ray Pulse (PHA), X-Ray 0.5 —thus is of plasma d = 0.2 — 0.4 (up 0.6 plasma as B) of 30 has thus 1 MA 6 tokamaks. Plasmas volumes of 12 3 has of up 30 plasma of up 6.5%, of up 20of plasma system Atomics. I

M. Ono, NSTX - 4system was on plasma ramp using plasma system. system was vacuum Using 300 ¡C vacuum>300¡C. improve vacuum Coaxial Helicity Injection (CHI) Plasma Start-up -In OH for ST, is does on OH modest plasmafor ST main (CHI). plasma use of (for plasma CHI on NSTX Nov. 1999 [14].Plasma of up 133 kA using 20 kA of CHI of up 130 msec LANL showed CHI plasma column NSTX WithCHI For 50 High Harmonic Fast Wave Heating — The High Harmonic Fast Wave (HHFW) Nov. 1999. HHFW system is PPPL ORNL. Using two up 2 has measured of[16]. shows some of system is is shown Fig. 3. NSTX (Jan. — June, 2000) is ofNBI system NBI system such as CHERS of 25 is modest 40%. In term, jumpers may for plasma of kinks is for of (70%) A ARIES plasmas [7] hasNSTX ST physics is

M. Ono, NSTX - 510 MA ST 26, 576(1986).[4] M. Ono, Physics of Plasmas 2, 4075 (1995), J.R. Wilson, AIP IAEA Fusion Energy Conference, Yokohama, October 19-24, IAEA-CN-69/EXP4/10(1998)[6] C. Neumeyer J. J. IEEE of IEEE SOFE Conference, 1999. [11] S.C. Jardin, N. Pomphrey, and J. DeLucia, J. Comput. Phys 66 (1986) 481.66*This work is supported by DoE Contract No. DE-AC02-76CH03073.

Fig. 1. A schematic of the NSTX device cross-section.

M. Ono, NSTX - 7

PreviousST RecordFY 99FY 00

1Q2Q3Q4Q1Q2Q3Q4Q

Achieved First Plasma 1.0 0.8 0.6 0.4 0.2 0

Plasma Current

(Million Amperes)

FY 00 Research GoalFY 99 Research Goal

1999

2000

1 MA Achieved!(Dec. 14, 1999)

Fig. 2. Progress of the NSTX plasma operationCHI, HHFW InstallationNBI InstallationPlasma

M. Ono, NSTX - 8Fig. 3 NSTX National Research Program Plan•bT• •

• • • EBW Power • • • • • fi 4 MW • • • • • 25%• 40%•fi 1 MA

fi 1 s • • fi 5 MW • • • 40%

70%••

fi 5 s • • • • (k 3, t >> s) 1 MA, k

(FY99) • • • • • • b - E

M. Ono, NSTX - 9