The Japan Society of Plasma Science and Nucl ear Fusion Resear

S

T7AYEF - A FEEOREE

ch

3. BREHETI

3.1

# W E

KERF « D FOEREHTTIV

Al

(R AT 3)

Collisional Radiative Model
Collisional Radiative Model for Hydrogen Atom and Molecule

SAWADA Keiji
Faculty of Engineering, Shinshu University, Nagano 380-8553, Japan
(Received 26 July 1999)

Abstract

Collisional radiative models for atomic hydrogen and molecular hydrogen are conveniently used to
study the boundary plasmas of magnetic confined fusion plasmas. These models help us to analyze the
observed emission intensities and provide effective rate coefficients that are indispensable to neutral
particle simulations. This paper will review these models and some of results obtained using these
models. It will be pointed out that the effective reaction rate coefficients starting from molecules
and molecular ions strongly depend on their initial vibrational levels.
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Fig. 1 Some representative potential energy curves for Hp

and Hy'.
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Fig. 2 The population densitiy distribution over the excited
levels for several values of n.. Dash-dotted lines
mean Griem’s boundary. T, = 10 eV.
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Fig. 3 For each level the largest populating flow to this
level and the largest depopuiating flow from this level
are given. The solid arrow is for the collisional transi-
tion, and the dashed one the radiative transition. The
number attached to the arrow indicates the magnitude
of the flow, where 1.14E4 should read 1.14 x 10* ¢cm™®
sec .
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Fig. 4 The production rate coefficients through the various
pathways against the electron density. The effec-
tive (total) production rate coefficient P.L*2 is shown
with the thick curve. T, =5 eV.
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Fig. 5 The production rate coefficients of H(p) by the dis-
sociative recombination of Hy™ (v). To = 2 eV.
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Fig. 6 The production rate coefficients through the various
pathways against the electron density. The effec-
tive (total) production rate coefficient P,E'2+ is shown
with the thick curve. (a) H3(v=0) =, (b) HF (v=4) — .
Pﬁ'z is also shown for ready comparison. T.= 2eV.
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