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Introduction

Since the early years of ASDEX Upgrade (AUG) a 16 channeltid&@r Thomson Scatter-
ing" (VTS) diagnostic [1] exists, which was used to measleeteon density and temperature
profiles alternatively in the core plasma with a spatial h&son of 25 mm, or in the edge
plasma with a resolution of 2.7 mm. For obtaining completdijas of electron density and
temperature a discharge had to be run twice with the samenpéees, but with the VTS sys-
tem set to the core, or edge position. A second Thomson gogt{@ S) system with 10 spatial
channels has been installed on the AUG tokamak, to measiieg paofiles of electron density
and temperature only at the plasma edge. It is designed togractically the same high spatial
resolution as the VTS system, although in a slightly difféigeometry. Together with the VTS
system, which is now used for measuring profiles only of the pdasma, profiles of the core
and edge are now measured in a single discharge, thus sayiagraental time.

As an application effects of the newly installed magnetidy®ation (MP) coils [3] on the
edge temperature profiles are presented.
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chromators, which are used for aligning the VTS system, aremger needed.
The scattering vol-

umes of both the

new
- edge TS

new edge TS, and % b
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They are imaged di- e / j\

rectly through air to T

the polychromators to

maximize the amount Figure 2:Edge and core TS systems, toroidal cross sections.
of observed scattered light (fig. 1). For the VTS system tHeigal plane is also the plane of
observation. The plane of observation for the new edge T®syis inclined by 4 degrees with

respect to the poloidal plane (fig. 2). Thus the images of ta¢tering volumes of both TS

systems are separated in the toroidal direction by aboubt®4c that the entrance slits of the
VTS polychromators are not shadowed by the polychromatbtisenedge system which are
located at smaller major radii, than the VTS polychromat@is(fig. 2).

The scattering volume is imaged into the entrance slit optiigchromator (fig. 3). A relay
lens (L5) in the entrance slit then images the main objed#ins to the objective lenses (L1 to
L4) in front of the detectors (D1 to D4), which give a demaggfimage of the entrance slit on
the detector.
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is temperature stabi-

lized by heating the detector to 29 degrees Celsius to ertsurgtant absolute and spectral
sensitivity: Due to the slight heating of the detector onl)eay small amount of additional heat

is produced in the polychromator. Thus no active coolindgheffiolychromator is needed.

Four spectral channels are used in the polychromator. Téetrsph ranges are determined
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by interference filters (IF1 to IF4 in fig. 3). Metallic mir®(M1 to M3) are used to fold the
optical paths, which makes the polychromator more compactalignment purposes a diode
laser is coupled onto the optical axis of the polychromayoa lielectric mirror (DM), which
transmits the visible light of the alignment laser and réflébe near infrared spectral range
passing to the detector.

Examples of measuredl and n profiles
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mapped to poloidal mag-
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Shift of the edgeTe profile with MP field

In the ASDEX Upgrade torus eight saddle coils are now

installed on the low field side. Four coils each are mounte
above and below the mid-plane and are equally distribute
in the toroidal direction (see fig. 5). The non-axisymmetric
magnetic fields generated by these magnetic perturbatic
(MP) coils were successfully used to mitigate edge local
ized modes (ELMSs) [3]. Usually an axisymmetric magnetick

equilibrium is used to map the data of a profile diagnostic

from real space coordinates to magnetic flux coordinates.

With the MP coils switched on, three dimensional mag-

netic equilibria must be used: For shot #26910, where ﬁ{gure 5:MP coils in the toroidal

MP coils generated a MP field with n=2 mode number, 0dd>> section.
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parity and toroidal phase 90 deg, the magnetic structureeotdmbination of the two dimen-
sional magnetic equilibrium and the magnetic perturbatiene calculated by a field line trac-
ing code [4]. It is found that the radial position of the segtax on the low field side varies
sinusoidally between the MP coils, with an amplitude of a6 mm. The effect of the radial
shift on the electron density profile at the plasma edge isvsho [4, 5]. Here the radial shift
of the electron temperature profile is demonstrated in figure
The two profiles where
taken when the MP coils (g #26910,t=15-1.7s 08 t=2.0-22s
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. _ ) Figure 6:Radial shift of the edgecTprofile when switching the
ric equilibrium. This corre-

sponds to a radial shift of 1'\/IP colls on.

cm in real space, which is twice as large as expected froméhekline excursions due to the

MP coils. On the other hand no shift of the Lithium beam prefilereal space is observed [5].
A possible explanation for this is that the position contothe plasma uses magnetic pick-up
coils, which are in a sector near to the Lithium beam diagog$ius compensating the shift of
the plasma in this sector. In the sector where the TS diagriedbcated twice the radial shift

would then be found.

References
[1] H. Murmannet al. Rev. Sci. Instrum63, 4941 (1992)

[2] B. Kurzanet al.to be submitted to Rev. Sci. Instrum.

[3] W. Suttropet al, Phys. Rev. Lettl06, 225004 (2011) and contribution 12.109 at this

conference
[4] Ch. Fuchset al,, contribution P1.090 at this conference

[5] R. Fischeret al,, contribution P1.072 at this conference



