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Fig. 1 Expereimental setup
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Fig. 2 The temporal emission characteristics of oxygen plasma
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Fig. 3 The temporal development curve of line spectra
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Table 1 The laser-induced oxygen plasmas spectra identification
Species A1/nm Ao /nm t/ps Transition
07 435.1, 459.7, 567.9 434.8, 459.9, 567.8 0.5 AT, — X?II,
824.0 824.0 0.5 b'3y = a'lla
O, 339.2, 341.5 339.22, 341.42 0.5 Clz, = X°3,
348. 1 347.93 0.5 Az, — X33,
391. 4 391.28 0.5 Bz, - X°3,
869. 8 869. 78 0.5 PS> X3,
(O 371.49, 372.96, 375.1 371.3 ~ 374.9 0.5 3p(tSY) - 35 P)
385.59, 386.61, 388.48 384.3 ~ 388.3 0.5 3d('D) — 3p(*D")
394.73, 395.72, 397.58 394.5 ~ 398.3 0.5 3p(?P%) — 35(*P)
0 394.9 394. 8 1.0 4p(CP) — 35(°S°)
437 437.1 1.0 4pCP) — 3s(38%)
533.5 533.1 1.0 5dCCDY) - 3pCP)
544. 2 543.5 1.0 65(°S°) - 3p(5 P)
616. 2 615. 8 1.0 4dC DY) - 3p(°P)
646. 2 646. 1 1.0 55(°S") — 3p(°P)
715.7 715.7 10 3p(1Dy) — 3s(1 DY)
748.1 748.1 10 3p(PP) — 35(3S%)
777.4 777. 4 30 3pCP) - 3s(°S%)
795.1 795.1 20 3d(CF') - 3s¢D")
822.2 822.1 20 3pCD) — 3s(3D%)
844. 6 844. 6 20 3pCGP) > 3s(38%)

A1 is the wavelength obtained in this experiment, A; is the given wavelength from Refs. [ 9] and [ 10], and ¢ is the longest decay time

when we can see out the spectrum in this experiment

T LMOCTE I ] AL, 255 2 Ak 1 AT LU
WO RGBT R . Lok B AR
TG AL TR R IR T 2 R W B xR
TEWOCH AR T R 22 B0 4800 9l i 2 20 AR B B T A9 33
RS RBEL, W LR AR B2 TR TOLE . R
& AT 2l gk B Ak R R RS LI 9 A T R A
T TOGIEL . LRERI S — R AU TERIR LI A
BB BAR R TR WRO RS TR A
HL - TR BN R B T RANZ M TR R X4
AR O R Ik S TR EA ERW R
PR TR . AR I R R A R T R
TR, ECUK Rl B R BOR IR R .

PNGEINOE: S A R S TR S v S BV g RS RN
T ALY — SR AR A TS TEW IR A O b B
BTG B AR B B A, RAYTE 0. 1~0.5 ps
], X py TR A AR B, HE, FEREROERR

FE T A OB RPOLIE B, IR AR A AR
U R AR, H AR e I [R] AT SE R R OG bk e s L
TAFD o T3k L83 28 B IAIER B L 3 637 A 103 20k A itk
A S0 A S O B o e R e D A A M ) e A ) T R
P 3 BRI R O777. 4 nm fR I () 38 A0 900 e 45 2% . al L,
oK S % £ Y I 8] 38 A i S B SR 20T 5K T TR R
J5 T B BOG K i 3R s e AR . AT, XKk
FEEE TROCKR S TR &S B i P R T R &
M.

M LSRRI LUE Y I 2 BT A B9 4 BT B S i e i 94
SRR . WA MBI R T . BATA N X — 5
B 55 RIE A AR T ORI R BT B, il O777. 4 nm, J&
FRATT BT WL B B BT A LR 1 TP A i e K LR . AR 4 S
BRLO T4 A R T REZE I8, FRATT AT LLAR 2 & 5 B 7R 3 7 4 i
THRIBEHIA



55 6 4] I 2 5 G 4 T 997
o 1525t Csh O +M—>0" +M+e+hy (2)
Of +e>0; 3
) O +e>0 )
2 BBV o) O, +e" +M—>0, +M+hy (5
3 _I_;mwnwb 0; +M—0,+e+M (6)
; _|_13A029V 0; 405 =05 +0,~0" +0+0, 0
[ E 6sCs") 0, +0"—>0,+0" ®
®E BB e, St M R 9 55 = 1R 3 T 35 R S 6O B 215
B L6V, SO OB 2 e R 7 A i o L AT R I AEBFGE . MEGE R
s E ORBAPHE o 227 TR AR A AR o LR A — AT B S L 0 R
\ g (5) il 2 W o R (6) S 72 25 B T TR 38 25 5 1 (0.5 ps) P2 2

10716V L ooen S Bt 7 L T O T B
|}
X 3 R4
9.146 eV ————L————Sxi¢)

Fig. 5 Part of atomic energy levels of oxygen 1 3 SE R A B T OB R B AR A O B B
(TGRS s v S Wt oY <) RPN I S B u e o e SN T
I IATRHMEF . 3pC P RYEE T 7T LAR I dy 6 F BT R4S T 4 B ROG G A U fh i R L 3K e Y 45 R 3R
RRAMESEANEET A, HT a2 mipmp (TR HABOL RS TR G i 7 v 00 W B A T2
iy, —BORBE. EROCE S S TR R RO R EENEREN . PR R A B TR

T PAMASEIE TR A LT LR

O

(1]
2]
[3]
4]
[5]

L6]

7]
L8]

[10]
[11]
[12]
[13]
[14]

; +M—=0"+0" +M+hy (@Y

z %

Meyand R G, Haught A F. Phys. Rev. Lett., 1963, 11: 401.

14 B0 S 22 25 8 T ORI 0 77 16 DN S 8O R U B TiA
IO PR F 52 TF R 7 ) JEL B

5 )

Grey-Morgan C. Rep. Prog. Phys., 1975, 38: 621 and reference therein.

La Fontaine B, Vidal F, Comtois D. IEEE Trans. Plas. Sci. . 199
Radzieski L J, Cremers D A, Hoffman N M. Anal. Chem. , 1983,
LIN Zhao-xiang, CHANG Qi-hai, CHENG Xue-wu, et al(#RJEFE,
2002, 19. 88.

LIN Zhao-xiang, LI Xiao-yin, CHENG Xue-wu, et al(#kJE¥E, Z5/]
SAH) . 2003, 23 421

LI Xiao-yin, LIN Zhao-xiang, LIU Yu-yan, et al(Z=/NR, FRIKFE,

RAeH,

LIN Zhao-xiang, WU Jin-quan, GONG Shun-sheng (HRJE % .
A, 2005, 3(1); 22,

Bashkin Stanley, Stoner John O. Atomic Energy Levels and Grotrian Diagrams.

Oxford American Elsevier Publishing Company, INC. , 1978.
Krupenie Paul K. J. Phy. Chem. Ref. Data, 1972, 1. 423.
Demichelis C. IEEE Journal of Quantum Electronics, 1969, QE-5:
Yu P Raizer. Sov. Phy. Usp., 1980, 23(11). 789.

Laux C O, Gessman R J, Kruger C H, et al. Journal of Quantitat

Normand D, Cornaggia C, Lavancier J, et al. Phy. Rev. A, 1991

9, 27, 688.
55: 1246.
WA, B, ). Nuclear Physics Review (J& T # ¥ B PE8) o

Vi, FE2R IR, 4. Spectroscopy and Spectral Analysis Qi 2% 5 G i

X4, %), Acta Optica SinicaOlG2# 2% 4 , 2004, 24 1051
ZE)lli4). Optics and Optoelectronic Technology (2% 5 ) B, 1 ¢

Amsterdam: North-Holland Publishing Company.

188.

ive Spectroscopy and Radiative Transfer, 2001, 68(4): 473.
, 44 475,



998 i 2 5k 4B %26 &

The Time-Evolution Study on the Laser-Induced Oxygen Plasmas Spectra

LIN Zhao-xiang', WU Jin-quan®
1. College of Electrics and Information Engineering, South-Central University for Nationalities, Wuhan 430074, China
2. Center of Computing and Experimenting, South-Central University for Nationalities, Wuhan 430074, China

Abstract The present paper reports the results of spectroscopic study on the oxygen plasma induced by a pulsed laser with a
wavelength of 1. 06 um. The gas samples were pure oxygen (99. 999 9%) and the spectral range was from 300 to 900 nm. The
temporal behavior of the spectra was measured. The experiment results showed that the spectra could be divided into continuous
spectra and line spectra. Each component of the spectra attenuated according to the disparate mode along temporal development.
The microcosmic physical processes and mechanisms were analyzed. The reason for the longer plasma spectral lifetime was dis-
cussed. These works were helpful to better understanding of the microscopic mechanisms during the decay of the laser-induced
air plasmas, and also provide more experimental evidences for prolonging the decay time of plasmas in some technical applica-

tions.
Keywords Laser induced plasma; Oxygen; Temporal development; Spectra
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