$£33% WA
2006 4 3 A

FOE OBt
CHINESE JOURNAL OF LASERS

Vol. 33, Suppl.
March, 2006

X EHE . 0258-7025(2006) Supplement-0229-03

A =T 240 nm B[R] 3% R K 3l 77 5
S IR T

(BRETERFAFHEBAEARERRERLELRE, BRI BARE 150001

BE FABRBEMHEMISETRER, WER T H 00T 240 nm B EH =38, FHAEEEEFEMET 240 nm
HY 5 B B 1R] B AR I L . SRR AR KW 240 nm B[R] B SE R R TR T RAYEFAK S . BT BT RS
WE TS TSI SRR IR T\ TS TR TR B A A L. e T P R AL X B T
WA TFHRBEN, EISMLE R RN, 240 nm MENEM T B RS AdS B 70 78 F 0% B FE A A
HEZRERAE -2 FI 240 nm BUEMZORE T A B FHES TFRRE.

XK@ BOLYHE,; BTEST BT MEE,; 3h0%

FESES TN241 XEARIRE A

Time-Resolved Spectra of 240 nm at Argon Third Continuum

and Kinetics Analysis

ZHAO Yong-peng, WANG Qi, LI Yan, LIU Jin-cheng
( National Key Laboratory of Tunable Laser Technology , Harbin Institute of Technology , Harbin, Heilongjiang 150001, China)

Abstract With electron beam, the third continuum of argon, which centers at 240 nm, has been obtained. Then photomultiplier has

been used to measure the temporal evolution of 240 nm. The results show that the width of the temporal evolution at 240 nm is larger

than the width of the current waveform. In theory, the kinetics model of the argon ionic excimer pumped by electron beam is built.

And the relation between density of argon ionic excimer and time is obtained. The effect of the reactions on production of ionic

excimer is discussed. The results of theory and experiment show that the time behavior of 240 nm is same as the density of Ari ionic

excimer. Therefore, the spectrum around 240 nm should be emitted by Ar# ionic excimer.
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Fig.1 Waveforms of current and photomultiplier
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Fig. 2 Stationary electron distribution
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Table 1 Main reactions in argon pumped by electron beam

No. Reactions Rate constants Type

1 Ar+e>Art +2e 1.61X10* 571 direct ionization of electron
2 Art+e>Ar* +e 8.17X10* 57! direct excitation of electron
3 Ar+e>Art +3e 780.9 s7! double ionization

4 Art +e—>Ar’t +2e 1X107 71 stepwise ionization

5 Ar; (1) +e>Arf +2e 4,5X107% em®/s impact ionization

6 Arf +e>Ar* +Ar 5X1077 em®/s dissociative recombination
7 Ardt +e>Ar* +Art 1.5X1077 em®/s dissociative recombination
8 Art +2Ar—Ar; +Ar 1.5X107% em® /s three-body process

9 AT +2Ar—> At + Ar 1.46X1073% em®/s three-body process

10 At +2Ar—>~AdT + Ar 4.4X1073% em® /s three-body process

11 Arf +Ar>Arf +2Ar 8.77X1072 cm?/s impact dissociation
12 Art +et+Ar—Ar* (4p)+ Ar 1.5X107% em® /s three-body recombination
13 Arf +et+Ar—Ar* (4p)+2Ar 1.5X107% em® /s three-body recombination

14 Ar* +Ar* —Ar +e 6X1071 em?®/s

pinning ionization
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Fig. 3 Arf number density versus time
IR T B AR, RV 12 R FBEA KK
V7, T HL A B P RO L R AR /N . Axf™ B T UE S
TR U B B A (8] 38 22 i 1% SL AN & 4 B, B A
LR B FTA KR R T 8O B, B R
N5 SR VLB LN BRL T U BRI oL . IR 4
MUFES, A" BFES PR TFREESHE RS
TR R 3 — 2, B F IR RS R LLE BT 308
WA 0. AF BN 7 F 10 B, B FHES T HY
BLF 30 B |, T B —#F BB R A 2

X 1013‘
9 T .
________ — all reaction
81 T i ---- noreaction7
7 ] A i .- no reaction 10
E
367
25
w
241
a 3 -
2 p
1 p
0

0 20 40 60 80 100
Time /ns
B 4 At kT 30% R R R R AR 4

Fig.4 Ari" number density versus time
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