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Overview

• Why and how?

• Hardware and geometry of new edge-CXRS system at AUG

• first measurements on He, C, Ne

• ELM-cycle resolution

• Outlook

T. Pütterich, 11th of October 2007, ADAS Workshop 2007, SchloßRingberg



Motivation and Needs of a Edge-CXRS System

• Pedestal pressure important for total confinement

• Toroidal rotation interesting for H-mode theories

• Impurity transport at pedestal defines impurity content of plasma

• Fast necessary, because of fast phenomenas at edge (ELMs, transport)

• Spatial resolution, because of steep gradients at the edge

T. Pütterich, 11th of October 2007, ADAS Workshop 2007, SchloßRingberg



Geometry of the New Edge-CXRS System
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• high spatial resolution implies
delicate alignment of LOS

• f/4 optics for high throughput

• plasma is observed at
0.9 < ρpol < 1.05

T. Pütterich, 11th of October 2007, ADAS Workshop 2007, SchloßRingberg



Spectrometer of the New Edge-CXRS System

• f/4 optics, 280mm focal length

• high-quality imaging→ 15 channels can
be measured

• 1.9ms repitition time standard - down to
250µs possible for single channel

• back-illuminated EMCCD (high QE, fast
readout (10Mhz) with increased sin-
gal/noise)

T. Pütterich, 11th of October 2007, ADAS Workshop 2007, SchloßRingberg



Spectra for He, C and Ne
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Tion profiles
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• comparison to Tion from
Li-beam

• much higher time resoultion

• less averaging necessary
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Tion profiles
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• comparison to Tion from
Li-beam

• much higher time resoultion

• less averaging necessary

• movement of plasma in-
creases spatial resolution
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t-t_onset=     -16.1500 ms
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t-t_onset=     -14.2500 ms
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t-t_onset=     -12.3500 ms
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t-t_onset=     -10.4500 ms
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t-t_onset=     -8.55000 ms
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t-t_onset=     -6.65000 ms
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t-t_onset=     -4.75000 ms
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0.90 0.92 0.94 0.96 0.98 1.00 1.02 1.04
rho_poloidal

0

2•1016

4•1016

6•1016

8•1016

1•1017

in
te

ns
ity

 o
f a

ct
iv

e 
lin

e 
[P

h/
s/

sr
/m

^2
]

t-t_onset=     -2.85000 ms

0.90 0.92 0.94 0.96 0.98 1.00 1.02 1.04
rho_poloidal

0

100

200

300

400

500

600

700

T_
io

n 
[e

V
]

t-t_onset=     -2.85000 ms

0.90 0.92 0.94 0.96 0.98 1.00 1.02 1.04
rho_poloidal

0

5.0•103

1.0•104

1.5•104

2.0•104

2.5•104

3.0•104

pl
as

m
a 

ro
ta

tio
n 

[m
/s

]
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Summary & Future Work

• new edge-CXRS diagnostic at ASDEX Upgrade

• Fast measurements (1.9ms) routinely available, high spatial resolution (< 1cm)

• ELM-cycle resolution possible

• Comparison between different impurities in detail

• Analysis of transport

• Support for evaluating radial electric field

T. Pütterich, 11th of October 2007, ADAS Workshop 2007, SchloßRingberg


