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A new spectral analysis method, Linearized Spectrum Correlation Analysis (LSCA), for charge exchange
and passive ion Doppler spectroscopy is introduced to provide a means of measuring fast spectral line-shape
changes associated with ion-scale
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Re⟨ṽ∗r Ĩ/I0⟩ < 0

ρs ≈ 0.8 cm

Te

ne

⟨Ṽ ∗
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Im⟨Ĩ∗f ṽr,f ⟩
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Linearized Spectrum Correlation Analysis for Line Emission Measurements
T. Nishizawa,1, a) M. D. Nornberg,1 and J.S. Sarff1

University of Wisconsin - Madison, Madison, Wisconsin 53706, USA

(Dated: 7 October 2017)

A new spectral analysis method, Linearized Spectrum Correlation Analysis (LSCA), for charge exchange and
passive ion Doppler spectroscopy is introduced to provide a means of measuring fast spectral lineshape

I. INTRODUCTION

Ip : 50 ∼ 500 kA

R = 1.5 m

a = 0.5 m

ne

C2+

kφ ∼ k⊥ (cm−1)
ρi ∼ 0.64 cm
k⊥ ≫ k∥
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II. LINEARIZING THE OUTPUT OF SPECTROMETER

In CHERS or IDS, the spectral channel output sj(t)
is the convolution of the emission line shape R(λ, t)
and its instrumental transfer function Hj(λ), where j
is the spectral channel index. When a measurement is
well-localized, R depends on the emission intensity I(t),
Doppler shift, λd(t) and temperature, TI(t) at the local-
ized point and can be written as

R(λ, t) = I(t)G
(
λ,λd(t), TI(t)

)
(1)

where G is a normalized emission line shape. In reality,
sj has a noise term, Xj(t). Therefore, sj is

sj(t) = I(t)

∫ +∞

−∞
G
(
λ,λd(t), TI(t)

)
Hj(λ)dλ+Xj(t) (2)

When fluctuations are small and sj is close to a station-
ary random process over the time that t runs, Eq. (2) can
be linearized with respect to the quantites, I, λd, and TI
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⟨|ṽr,f |⟩ sinφ
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