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Abstract

Alcator C-Mod is equipped with several spectrometers for the

Motivation and Applications!? Calibration Using an Electron Impact X-Ray Source Has Proven to be Nontrivial

These SXR/EUV instruments provide time-resolved surveys of
many important impurities.

An Electron Impact X-Ray Source Provides Lines up to 1.5 keV
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Visible Light From the X-Ray Source Necessitates

SXR/EUV range. These instruments provide a survey of the impu-

rity content of the plasma, particularly K-shell emission from low-Z CCD detector array

The 1-7 nm Range Includes Multiple Impurities
of Operational and Scientific Interest

Ar is routinely seeded for other diagnostics

elements (B to Ne), L-shell emission from mid-Z elements (Ar to Fe)

and M-shell emission from intrinsic Mo. Diagnosis of these lines is
important for understanding impurity transport and main ion dilution
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Aging instrument: difficult to upgrade, bulky.
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o A higher-order aluminum fluorescence line was seen from the
Al/Parylene N foil at higher voltage, but was not nearly as strong
as the carbon fluorescence.

Anodes can be coated with a variety of materials; the coating
is typically destroyed after each run. o

Light source with minimal continuum is required.
A reflection-mode fluorescence setup was tested but no sig-
nal was observed.
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A Second Flat-Field Grating Spectrometer to
Cover the 2-40 nm Range is Being Installed 0
Same LLNL design as the 1-7nm flat-field spectrometer,
equivalent to the LOWEUS instrument on NSTX [1].
Same camera as on 1-7 nm flat-field spectrometer.
Variable line spacing grating, 1200 /mm average.
Spectral range: 2-40 nm (30-620¢€V), ~16 nm at once.
Will perform the main functions of the Rowland circle spec-
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Future Work

First light for the new 2-40 nm spectrometer on C-Mod.
Create software tools to automate processing of spectral data
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This range also includes emission from:

o Fe (various steel components)

e Ni (Inconel 625 ICRF antenna components)
« Cu (antenna strap plating)

o Ti (antenna Faraday screen plating)

from the spectrometers.

trometer in a much smaller package with a better interface.
Retiring the Rowland circle spectrometer will streamline op-
erations and open up valuable port space.

Will be important for assessing impurities injected when operating
the new rotated 4-strap ICRF antenna.

Identify a better light source for the intensity calibration.
Work is underway to add imaging capability to the 1-7 nm
flat-field spectrometer.
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