
TRQNSPORT ANALYSIS OF THE L-TO‘H TRANSITION IN ASDEX BY COMPUTER SIMULATION

G. Becker

Max—Planckulnstitut far Plasmaphysik
EURATOM Association, D—SOUB Garching

A.STRACT: The tranS port properties and ideal ballooningsqtability
during the L-phase and a burst free period at the be ginning of the ll -phaso
are oxplored by computer modelling. It is found that the diffusivities Xe
and D are reduced in the stlep gradient zone by a typical factor of six a
few ms after the H—transition. Local trana port in the inner plas ma improves
at an early stage by a factor of about two. Prior to and after ti: hrtran-
sition both electrons and ions are in the banana regime. Ideal ballooning
modes are shown to be stable everywhere, including the edge zone.

TNTRODUCTIONzThe first H—regime 3tudi-es /l, 2, 3/ already revealed
that the L-to-H transition starts at the plaoma edge and that processes
near the separatrix are of crucial importance. At present, the roles of the
divertor chamoor, SCdE"f layer and .3tccp gradient zone in t.ho H-mode
transition are utill poorly understood. in order to get more insight, Sim—
ulations Gt ASDEX discharges are carried out by modified versions of the

1LIIJR predictive transport code ’3, 5/. The code is appropriato For ana-
lysing edge proce cs since it includes a sorapt-off layer model and runs
with a non-equidistant radial grid capable of resolving the very steep
drnaity and temperature gradients closc to the soparatrix (rS : 40 cm).
flnomalous energy and particle fluvrw are modelled by iical (flux—surface-

ompirical electron h t diffusivities Xe: diffusion coeffi—
and lard drift vclOCi 3 vin- The condit ions and proces::

Dr to and at the H—transition are studied, with special attcntion
paid to the plasma peripheiy. Computed time drvolopments of electron den*

and temperature profiler and ho,a poloiddl are cumpnrod with mennured
its. The sc.irch for criti. cal pnramcters which mjtht trigr~r the H"
is being cont: nued. .helf-tonsistcnt modelling of the pro<

divertor 111d

node
305 in the

'érape-Off' piasa m1: ”7/ is not attrmpted, since sufficient
reliable inforr ion is lacking.

‘iRAHSUURT B IZAVIUUH OF THE INTERIOH AND EVER FLA
with line av3raged donsity fie = 3.‘ t 10‘3 cm'S,
RA, toroidc; magnetic Field Rt w 1.17
3.N5 MW (H°9D+) is analysed (see F1 1). The diochnrge SHOWS} a relativ
late L-to-H transition at t* : l.2;; s Saccecded by a burutATree period of
35 ms. Both fie and Bila almost reac h a nturntod t~state and quickly
during the quiescunt H phaue. The time developmcnts or electron temp
and donsity profiles meufiurcd hy puriodic multichanncl Thonyi' senttort
(circlaal are presented in FiL The solid curvr i-c modolled

.3 Xe\P) and Vin : 333 rxrw cm 3"

"NA: Ah H-diSDhn
. current T5 :

T and neutral injection powor Mi =
E-
l

‘dturr

with the ”§(r) ilven in Pi:A; 5



The ubtr’lresults inqu with the Spitger we 5*
t1v1ty,wh10r the measured 1_-3 )1) voltage and

asieal r951:3 t1 vity. In thP L-
W 15 evewhcre 51;j])19 ta Lde

the e . lane. At 1.261 3, 1.9. a few W5
the firs burs”, the Sta bi lLLy l1m1t 15 not reached at thp 0 if
flighér (Bp/BPUC due :0 amnll aspSct Patio [5 taken into accmunt.

Favlier analyses /13, 14/ are gunfivfled by the p esont result tha? the
adieflt 1n the pPe-tflan5ition L-phdse 15 wvewhere smalLQP than

‘1 valL For ideal ©11110h1n5 fiadfls. This F'ndiwg is incom, ‘1ble
wiLh thw mndwl absumptloh made For the L—pha in R01. /15/.

The profile Narvmeter he : d in Te/d in He, which 15 important or
drift 1n5t1biL1t11v, Joan not 0" 9 much in t

\.The modest variation c'éh a! Ddgg VesuL
dan5ity and temvEPatuPe gr diehis in the znhe
thy 'ransitiqn parti 9 flow b1 ing at the

,1emt Jone.
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