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H Collisional-Radiative Model

dn(p) = ) Cg. p)n.n(g)+ Y {F(q. p)n, + A(q, p)}n(q) + a(p)n,’n, + B(p)n.n,
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{E F(p.g)+ E Cp,q)+S(p)ine + E A(p,q)In(p) PLASMA
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Solving Rate equations
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Effective lonization and Recombination Rate coefficients
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Recombining component
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Collisional-Radiative Model : Inclusion of H2+e->H + H(p) + e
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H Collisional-Radiative Model

dn(p) = ) Cg. p)n.n(g)+ Y {F(q. p)n, + A(q, p)}n(q) + a(p)n,’n, + B(p)n.n,

q<p q>p
{E F(p.g)+ E Cp,q)+S(p)ine + E A(p,q)In(p) PLASMA
=r v a<p e H* H
radiative rec. 3-body rec. ; ”: _—_— 0
i //////////////////<./////‘/////.///
spontaneous transition de-excitation e ;
q i % 40,001
A e | 50,000
e v v 4 Y
excitation lonization




(1)

(2)

(3)

(4)

(5)

"BFRET,

EAEEDEFTREFIE

ZRIEM/NEILIZHEIL., BIBFRIC

RFARIRILTOT7AILg(v) R FEEI—FKERERFERE (FYITS5—EHMY)
-HEKRERFEEA) R FEgEa—F
-BTEEn,

5Z%. y

>
A

sV
/|

NOICEREEEEE LS. AVE=== NN

EIBFOMEEMRELL—2arE /

L

N

NAN
AV,

/|

™
EBEEHET LI LY BT S, ®>(

QD EREMRELL—Sar D A\ [\

A\
ZISFRDRDOBH EWRIREFEL . N
RIBEOEENHEHET S, N

INANAN

V.

/ /,//,ﬁ\
(D
/

QDABEZRANT, ARINZEFRELT Vi

ZBFOBREMRELL—a % )

AtET S

CHOESGEHEZEREONLBEL
MRFELMRE A L—2 a0 DEMNIRT HETHRYET



mm| Il‘/‘

Rl

-As

i1k 1 —

KIEREF-2FE

density (cm™)

FMETERBR
E & KXRREFERE

1 0 2‘ I I I

T

10™ E Nyov=0 ]
: Nhov=1) Te v _

1013 _ —
10" ¢ Ny
10" E n

(A®) oianjesadwa)



n(3) (cm”)

ESTEEETE RFIJSXY

TOTAL(calculation) ® experim ent

I'|2"'e“>H+H*+e

H+e->H +e

————

A
absorption of LB

———————

|

absorption of L9
V

absorption of Ly /

absorption of L

H" + e->H*

o
-
N
w
H
()]

Volts
14

13.53
13

Balmer Series

90,000

100,000-

110,000 -




EABEEDOHELE RN FTEEH

A Z
/ z=+0 5x1 OV
> Y
/ / z=—0 5x1 OV
¥
X

I.=1eV
n,=ny, = 102 m
n(1)=10""m3
Ty=1¢eV



BRI ESE BLEVGES

4
, _ m® dn(1 =
Scr =25 % 10_19, acp = 4.6 x 10_18 B +) — —._S(']{H( 1 )II.C. + Qo+,
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= —2.5x%10% 4+ 4.6 x 10**
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1 1 y
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The excitation and de-excitation flow of recombining plasma com-
ponent. The figures denote the quantities of the fluxes. For example,
0.347E25 denotes 0.347 x 10**[m~3s~!]. The solid line denotes the transition
by electron collision, and the broken line denotes the spontaneous radiative
transition.

) The excitation and de-excitation flow of ionizing plasma compo-
nent. The figures denote the quantities of the fluxes. For example, 0.133E24
denotes 0.133 x 10%*[m~3s~!]. The solid line denotes the transition by electron
collision, and the broken line denotes the spontaneous radiative transition.
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. L., spectrum at the center z = Om of the slab which is achieved
alter convergence. The closed circles and the open squares denote results
for Rpjvr = 4.0 x 107*m and R0 = 8.0 x 107*m, respectively. The
emission line profile of the Doppler broadening g{») is also shown. The
line of "BLACK BODY™ is a reference value which is calculated assuming a
uniform infinite volume plasma whose population density is the same as that
at =z — Om.
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The excitation and de-excitation flow of recombining plasma com-
ponent. The figures denote the quantities of the fluxes. For example,
0.347E25 denotes 0.347 x 10%*[m~3s~!]. The solid line denotes the transition
by electron collision, and the broken line denotes the spontaneous radiative
transition.

The excitation and de-excitation flow ionizing plasma component
at the center z = Om of the slab. The thick solid line (red) denotes the
absorption of photon. The thin solid line denotes the transition by electron
collision, and the broken line denotes the spontaneous radiative transition.
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H2 Collisional-Radiative Model (ver.1)
Calculation of effective reaction rate coefficients
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XK. Sawada, K. Eriguchi, T. Fujimoto:
Hydrogen—atom spectroscopy of the ionizing plasma containing molecular hydrogen:
line intensities and ionization rate; J. Appl. Phys. 73, 8122-8125, 1993.

K. Sawada, T. Fujimoto:
Effective ionization and dissociation rate coefficients of molecular hydrogen in

plasma; J. Appl. Phys. 78, 2913-2924, 1995.
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Effect of initial vibrational excitation of molecular
hydrogen on molecular assisted recombination in
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Construction of electronically and rovibrationally state-resolved
collisional-radiative model of molecular hydrogen
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Determination of ne, Te, Tv, Trot
from observed spectra
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H2(X) + e -=> H2* +e
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RF plasma
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Determination of ne, Te, Tv, Trot from observed spectra
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Intensity (uWi/nm)

H, CR model calculation : H, spectra
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Potential energy (eV)
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Our models

wall
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