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Fulcher Band Spectra
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Franck-Condon [EIEMNKYIIDIEE:

2 2 d-a d-a
R'd-a)=R,4q, 'S,
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R.(r) Dri&kTFE(3#E > TR V(G Staszwska 1999)
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RENDE BRI % Z BR A A Schrodinger A2 0

2
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Franck-Condon/R I {REL
) B E0EBREEF-CEF)
DERNSEERDIDELRH D, EHEBEIT,



21

4T1,-a%s, TABFIRE  bron o) BHHEELF-C HFEDHE

The comparison of g,,./ R? for d*I1 — a’Z,

a v''= v''= v''= v''= v''=
d
v'=0 93/.93 .069/.105
100% 66%
v'=1 .064/.04 .79/.84 137/.213
160% 94% 64%
v'=2 .115/.08 671/.743 .204/.323 .003/.007
144% 90% 63% 43%
v'=3 .015/.006 154/.117 .555/.643 .268/.432
250% 137% 86% 61%

XA ST DE B AR D Schrodinger AR O HERR LT IXEEE
BREN

Franck-Condon[®E F (% Spindler(1971)DT—42IZ—& T %,

HABBADHE VWD, ETOREEZESZTWSAEEENHS.
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Gryzinski's 3 & B3 1L A0 i R .
£ — 4_ | <OVZpeam //
Q™ (E) = [, 0(AE)d(AE) 2 e :
i E ’ £ : i ]
1 S 3F L //
N, x6.56x107" E+E,, = | :
o(AE) = 2 3 X2k e
AE (Et + Ei + Eion) Q
b ;
\Y 1F
alio B BB (5, [Ei+E, —AE | |
E +FE AE ) ok i
! ton 0 2 4 6 8 10 12
E,/(E,+AE) Incident electron energy [eV]
AE 2
x[1- [em“/eV],
Ei +Eion
E =max(E +E, U, .E,.), We normallize the effec.tive excitation rate
E, =max(E +E,_~U,,E.). to agree WI’[I:] the experimental value by
beam experiment**
Neoc=1TEE LT HEBEFE —LEER(Vv=0 ->
all v )BT EMEIDN T
s n——>| N, .=0.7256
—IREFIE S L EORIMIEZKRDT-.
RV NX } _ <Rd> N¥
Ej{ Mo = X o *M. Gryzinski, Phys. Rev., 138, A305 (1965).
.

**G. R. Moéhlmann and F. J. De Heer, Chem. Phys. Lett., 43, 240 (1976).
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A IN— R {EEREBMAP-11(C &k 2832

Arc discharge: 70-100V, 30-45A
B =0.02T

n, ~2x102cm3, T, ~0.05-15 eV
T, ~ 0.5 eV (@target chamber)

EBHR:
on—-> 7% v i
off -> 74 v FA[HE

TMP(1300 V's)

MAP-II

TMP(550 I/s)
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ratron

LaBj Cathode Floating
rget(W)
Filament(W)
\ R r Tarlget
gas - /‘
(Hp.He Ar...) |—|r—| .{ MARIF- Target
E E hdt plasma E E I

gas(Hp,He)

DYE,YAG Lasers

source chamber

arc discharge region
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RrO—AY—KJ7O—HE DR FEEOEZEEZH
1k 600V 10k ~ ’
My )’fl ‘ﬂv @
Probe (Mo
Insulator
M\i | o
|:J
A
Hy Puff l_
fiber
1mSpectrometer
Discharge Condition:
230-270 V, 70 mA, 20-3000 Pa(300 Pa in this work)
ne~102cm=3, T, =2-5eV
26
Fulcher-o (d®MN~* -a3% ;) for the X'z, (v, J) measurement
\ 5
Assuming X(vJ) is characterized by Boltzmann T, T, ., f \ N derr ~’
_ o L V_—'jufcher a
N2, = C,@] + gl exp|- 20 G-, @) ML= e
k rot k’Z-:/ib 'f' h\"-'
dy'J' N av"J" g, I e P
Coronal E E{RX,\/J NvJ} - NV'J'EAd,v'J‘ Spi@; g
equilibrium v . J! £ .
doa: LT =hv ATINY, Xz
- va
F 0
Ly = vl men E{ (2J+1)g;fsexp[— L7 Gy ) XG x )]}
)\'av "J" av"] @ knib

measurementv'.J"
Radiative transition ratio

Honl-London factor
2J'+1
j%%ﬁ'= 5
J'J+1 2J'+1
Sh Sk ==
I ' > > 5
P,REZISHLEE [CHEDDZE LY © Anomaly

Rellable database required

Fitting Parameter
Excitation rate (adiabatic)

Ry =g < QI > afjo
2
r K
Aye = 2K'+1 =1
S -3 Seewafy | 5

Multi- polar Q o1 10.76,0.122,0.1, 0.014}.

r=1 ---> dipolar = Honl-London factor
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(DFulcher a gtk S84 F

B

& D HETE M, 12
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A (1)) e @e (Hz) —H tH| ) jissociative attachment (DA)
ay,(T): e#dH) = e + e + H e-impact electron detachment
Ay, (T):H" +H)—H + H mutual neutralization ( = NI-MAR)

d[H] A ]
0= A i, E[HZ(V)]aeHZ - [H_](neaeH— + [H+]aH+H—) - %

0sv=9 ~
r'd production depletion transport

vibrational distribution of H, T, : Fulcher-band spectroscopy
G(v)-G()| | T,: double probe

[H,07] =, exp[— kT, ] n: :  double probe

: [H] : Laser photodetachment

4<v=<9: 80-90% production | deg. dissociation : H-H, intensity ratio

v<4 small DA rates,

v>9 low H,(v) population

We first discuss w/o transport.
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(2) Loss—event / photon

@
HJ KR EINDEFARY MILADHFDEFE
AKRICRALTL BDRERFI, - 7F=EM,
% e(H:Ha), e(H,:Hx), €(H,:Fulcher-a)
H, - Loss—events T(H,-Loss) n,[H,](S+D+CX+D,)
= = F=[H]/[H,]

H,-photon &H,)  n[H,IX/™ +FX/ )B(H,)

H, - Loss—events T(H,-Loss) n,[H,|(S+D+CX+D,)

Fulcher — photon £(H2(d —a)) n,[H,]1X, ()

WRELLDFA

1&’:‘2&,—;*@|}E E(Hz(d—>a)) _ _Xd<—X(T,) 7[]—1[&%%[:3‘5[,\-(
F:O 8(Ha) deiiSS(T'e)B(Ha) gﬁrgttb\ E)Teéf;ef é .
e ) (X FXTOB(H,)  BEETRMRELN
T HH,) XD+ FXI)BH,) (BREREAELS



(B)He+tH2ZBEH R TS AT DREEE (MAP-11) (p

Kado et. al., Journal of Nuclear Materials 337-339 (2005)116.

_ n,[HIX? (n,,T.)B(H,)

—

F=[H]/[H,] ( )
e(H

2EEE  F/Q2+F) 5

iz Bt o(H,(d > )

n,[H,1X, x(T,)

I POREHY

EER : He 75 X<3.1 mTorrlZH, TR %&/37 (n.<10%cm?, T ~2-4eV)

F — o

£ .
(1]

e[« Q
E 4] / Jo1 &
2 F [HZ/f E o
5 E. F/(2+F) =
8 [ S - 3
Q Tt
o L - o
o T (o]
= O1f — e d 001 O
o E o= = Q

C =
% - [H] /E/ g
o L z i

- F=[H]}/[H2]

0.01 0.001
2 4 6 8 10 12 14 16 %’ﬁ@%ﬁfiﬁﬁi@ﬁ

Total pressure [mTorr]

THREESP

BDIVZE—DLD)YA4 )T HFREA (TEXTOR)

a
A Posnieszczvk et. al.. Tournal of Nuclear Materials 266-269 (1999) 138<

—#HMEFELTYU—R
\

) 34— AL 5 "

HFE 4 1 HRINTER b =K Ty

L=k T

A\ \ H Hy

3 [y N\ b=k Ty,
s " ¥ H Hy
Iy = it Iy

—T [k, /(2 k) 1] 4 o .

3 rH - rH+ 2rH
L2,k,l€2k1)lal I =k|l'°
O | (a.u.)
H,

’9"’<’C§:‘§e‘: LTHfsshTL S L E

L I(H)
b =£(H:Ha)
. I'(H,)
k, ' =
¢H, —=2H:H,)
o T(Hy)
> ¢(Fulcher)
k,, ky, Bl
) YA D IILRLF
DIRF o F A
VAT

Wk DHBER : [IE]—P,0— (k)—()FT0 —[H R3]
— ()R (K, /ky)— (3.4 REERE (K, /2K, ky/2k )15 : ky, ks, $ESHEL,
Wk, ks, Iy, BEXN - (/0 ?&]—’*IHO* (kl)—>(1)*rHO — (k3)

— () REEAE (k,/2k,) =) MNELERER D

HEu—-%F kK

= an
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O)IREEE - REEEDZERYH (BESE) M

— , s OKESFOHEERM 0
(3.8mTorr) [BEE 1 km/s)/[{A% 10 cm] = 100ps
5 P\ 5 OEEBFREENROEBIED R
4 T, 22 1/[Hyn<ov> ~ 10ms
2. \ . EIEAEL(X) DRBREE—H0 LT ?
o L\\‘ 1 9 BLERGDOFEMDIFL0ns FBE
r o SZDBOEXRTHD.
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