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Penning ionization and molecular dissociation in collisions of excited
He atoms with molecules

Takeyoshi Sunagawa

The yield of excited states relative to ions produced in X-ray irradiated He and Ne have been determined using a
pulse-radiolysis microwave-cavity (PRMC) technique by comparing the electron densities for pure He or Ne with those for
admixtures with Ar, Kr, and Xe. The W values of He and Ne have been discussed. The electrons produced by Penning
ionization of diatomic molecules and hydrocarbons by excited Ar, Ne, and He atoms have been observed by PRMC technique.
The ionization efficiency has been determined from analysis of the relative magnitudes of signal amplitude. The comparison
of the ionization efficiency from the Jesse effect and the photoionization quantum yield is shown.
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He*+Ar —> He+Ar™ —> He+tAr'te, (R=rZAF4L) (3)
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— 266 —



JhEF A AR F — S FHZRIC BT B A A4 b & B

DOBAEIX 1.72 ~ 1.06 + 0.85¢0.40 + 0.31 THBLLTz, HUOBHITMOBH A CTHIZZRL THDHL
FHLTNB, IZ N,/ N) % 0.40 THBH, KRFEORKERTIX, He DIFA . RLEHEEFOR)
BAVNSOArERIMLERTRONE 042 HEXDLER Y THD, —75, NelZ oW T, Ar, Kr, Xe
WPHERMUIER TO N,/ NJ=0.55 5.2 THY, Platzman O FELOHROREN, ZOMTTLA,
Okazaki HIZLo>TC AHEEREZEAL T ZEAT ML ED TRIEA M AR L TRLNE
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E R+A+B : (feste) )
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g (a) pure He (150Torr)
= (b) He (150Torr) + Ar (0.470Torr)
Q.

2 ﬁ () He (150Tor) + Kr (0.058Tom)
g (d) He (150Torr) + Xe (0.058Torr)

Time (10ps/div)

Fig. 1 Signal amplitudes (proportional to electron concentrations) observed
in X-ray-pulse irradiated He and its admixtures with Ar, Kr, and Xe.
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(a) pure Ne (100 Tor)
(b) Ne (100 Torr) + Ar (1.07 Torr) |
(c) Ne (100 Torr) + Kr (1.07 Tor)
(d) Ne (100 Tor) + Xe (1.15 Torr) |

1 I3 i i i i 1

Output voltage (arb. units)

Time (10ps/div)

Fig. 2 Signal amplitudes (proportional to electron concentrations) observed
in X-ray-pulse iradiated Ne and its admixtures with Ar, Kr, and Xe.

(A) pure Ne (100Torr)
(B) Ne (100Torr)+ Ar (0.955Torr)
(C)Ne (100Torr)+C,H,(1.89Torr)
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Fig.3 Signal amplitudes (proportional to electron concentrations) observed in
X-ray-pulse irradiated Ne and its admixtures with Ar and C,H,
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He Ne Ar
E"=19.82V E=16.62eV E"=11.55¢V
1=62.56nm 1=75.00nm 1=107.35nm

. » p . N p . » p
H, 0.96 - 0.74 0.85 - oY
D, 0.94 — 0.77 — - oY
N, 0.94 0.90 0.97 0.75"Y ~ oY
O 078 |0.94-098°] 089 l0.75-083°] - oY
CO 0.94 0.97% 0.97 - - oY
NO 0.73 0.78 0.36
CH, 0.88 0.92° 0.93 1.00° —~ o?
C.H; 0.89 10.98-1.00°] 0.89 0.79° 0.67 0.80"
C.H, 0.89 - 0.85 0.85" 0.23 0.30"
CoHg 0.92 0.90°° 0.87 0.91°° 021 |o0-0.18Y°?
CzHs 0.92 0.90° - 0.91° — 0.07?
¢-CsHe 0.92 — — — 0.4 0.74°
neo CsH;o - —_ 0.93 — — -
n-CeH, 4 - — 0.80 - 0.35 -
¢-CeHig - — 0.91 — 0.35 -
CeH — — 0.80 — - —

a) this work; b) Ref. 7; d) Ref. 8; ) Ref. 9; ) Ref. 10; @) Ref. 11; h) Ref. 12
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