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(1) GEOMETRY AND PROFILE
OPTIMI 2A TION |

% FIXed BOUNDARY EQuILIBRIA
WITH ANALY Tic BouVDARY SHAPE,

x SModTH, ANALYTIC <§2(%),
Cnly) And T(Y) PROFILES.

* NQMEchL SJMULATIONS WITH
- J-SolLVER AND PEsT-O CODES
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(2) SELF - CONSISTENT S)MULATION
DF CURRENT DRIVE -

x FREE BOUNDARY  EQuILIBRIA
wTH REALISTIC R F colL SET.

% SMoOOTH, ANALYTIC n(y) AND
T(y) PRoFILES FROM PREVIOVS

oP TI ML ZATION

% SELF -CONSISTENT EVALYATIDN
oF <§2(y) PROFILE JNCLUDING
BooTSTRAP, LOWER- HYBRID AND
NEVTRAL BEAM CURRENT DRIVE

* NUMERICAL ANALYSIS wITH |
ACCOME , CAXE AND KIN X CODES
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AceomeE )ZEsutTS OF ALCATOR -
c-MoD "ADVAMch TOKAMAK
EQUIL)BRH)M.- |

ne(O)—25x1020 ~3 T(O)—75keV Bo=40T

- plY) = =p(0)(1 — ¥)*
T(y) = T(0){0.7 (1— —)3/2+0.3(1— ¢4)]

n() = p()/T(¥)

HyTeR-89 = 29
PICRF ~ 5.0 MW

I, =098 MA fpg =0.70 =320 Gmin =239
I = 0.28 MA _ By = 313% pAn=29
Py =24 MW (nd =2.75) ~ p(0)/ <p>=301
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(3) SIMULATION ©OF
TR AVSPORT BARRIERS

« SAME APPROACH AND ToolS AS
I CURRENT DRIVE SIMULATION,

* ANALYTIC niy) AND T(¥)
PROFILES wWiTH INTERNAL AND

EbGE BARRIER FEATVRES.

TssSVES. |

o SUSTAINEMENT OF FAVWRABLE
CURRENT PRoFILES AFTER
ENHANCED BOOTSTRAP |
N TR BuTIoNS AT THE BARRIERS

e MHD STABILTY wTH THE
MoDIFIED  ply) PRoFILE.



TWO AlLCATOR C-MoD  SIMvl ATIONS.

" A: /NTERNAL DENSITY BARR)ER
AT THE MAGNETIC SHEAR
REVERSAL LOCATION. {-MODE
EDGE PROFILES. _

B: /NTERNAL BARRIER AT THE
MAGNETIC SHEAR REVERSAL
LoCATIoN AND EDGE BARRIER
To SIMVIATE H-MoDE
PROFILES. '
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STABLE EQJ:L:BRNM wWITH
IWTERNAL AND EDGE BARRIERS
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A STEEPER EDGE PEDESTAL
YIELDS BAUoOMNG INSTABILITY

e (M™3)
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GQUMMARY ©OF TRANSPORT
BARRIEP S IMULATION RESULTS
FoR ALCA‘TOR C- Mob

4. CONTROL 0F FAVORABLE cuRREMT
PROFILES IS MAINTAINED WITH ;
ONLY A MODERATE INCREASE
OF LoWER-HYBRID PowWER
(FRom 2.4 MW To 3.2 Mw),

2. VERY GooDd (-H WAVE
ACCESSIBILITY AND ABSORPTION
STILL FouNDd N THE PRESENCE
ofF AN  H-MODE -LIKE
- EDGE BARRIER.
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3. THE CoNvSIDERED TRANSPOURT
BARRIERS RESVLT IN  NO
DEGRADATION oF THE BETA
[)mIT (SET BY THE h=d
EXTERNAL MODE AT}@N:,»z.Q)
oR THE BooTSTRAP CURREMT
FRACTION (fpg = 0.70).

Y. THE REIGPT oF THE
H- MODE EbGE PEDESTAL
1S LUMITED By THE nsoo
BALLOOMING INSTABILITY
THRESHOLD . -



