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Evolution of 2D Deuterium and Impurity Radiation Profiles During Transitions from
Attached to Detached Divertor Operation in DIlI-D*

M_.E. Fenstermacher,t S.L. Allen,T T.E. Evans, D.N. Hill,T R.C. Isler,¥ C.J. Lasnier,t
A.W. Leonard, T.W. Petrie, G.D. Porter,T W.P. West, R.D. WoodT and the DI11-D Team
General Atomics, P.O. Box 85608, San Diego, CA 92138-9784

The detailed evolution of conditions along both the inner and outer divertor legs during the
transition from attached ELMing H—mode to detached radiative divertor operation will be
shown. This transition, induced by D2 gasinjection, will be characterized by the evolution of the
2D emission profiles from radiating constituents including impurities and deuterium (ionization
and recombination emission). When the steady detached state is achieved, radiated power near
the X—point is primarily due to carbon. Near the outer strike point (OSP), deuterium radiation is
the main constituent. Analysis of the divertor power and particle balance in this state indicates
that parallel deuterium ion flow into the divertor, produced by upstream ionization sources in the
vicinity of the X—point, can play an important role in sustaining the radiation observed there.
Neutralization of these flows by volume recombination further down the outer leg near the target
plates is consistent with observed spectroscopic signatures of deuterium recombination and
measurements of low heat and particle fluxes on the targets.

The physics of inner leg detachment appears to be important in producing the transition to
radiative divertor operation. In ELMing H-mode prior to gas injection, both carbon and
deuterium emission peak in the inner leg. Low ion flux measured by floor probes and low Te
from divertor Thomson scattering show that the inner leg is detached except at the inner strike
point (ISP). After deuterium injection the profiles of CllI visible emission change first in the
inner leg, followed by intermediate distributions in the outer leg before the final state with
localized radiation near the X—point is reached. Deuterium emission during this transition
decreases at the ISP and increases across the dome of the private flux region near the X—point
before appearing in the outer leg. The evolution of the spatial profile of the recombination zones
will be determined by forming images of the ratio of intensities from simultaneous images of D
and Dy emission in the divertor. Line integrated measurements of the L/Lg ratio using a new
SPRED VUV spectrometer with coverage from 300 to 1650 verify changes in recombination
during the transition. These observations will be compared with simulations using UEDGE
plasma solutions combined with Monte-Carlo transport cal culations of deuterium and carbon.

*Work supported by the U.S. DOE under Contract Nos. DE-AC03-89ER51114, W-7405-ENG-48, and DE-ACO05-
960R22464.

TLawrence Livermore National Laboratory toak Ridge National Laboratory




