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Colour properties of plasma plume produced by
pulsed laser ablating metal Cu

HUANG Qing-ju
(Department of Physics sMaoming College , Maoming 525000, China)

Abstract: In order to study plasma plume radiation properties,a radiation model of plasma plume was
established. Based on time and spatial-resolved measurements the plasma plume emission spectrum in
oxygen by pulsed laser ablating copper was analyzed,and the photographs of plasma plume were giv-
en. The experimental results show that plasma emission spectra are primarily composed of atomic
spectrum and univalent ion spectrum. The plasma plume has different colours in different regions,the
region colour is changed with ambient gas pressure. The core region spectra are primarily composed of
bremsstrahlung radiations, and the middle region spectra are primarily composed of atomic spectrum
and univalent ion spectrum, while the outskirt region spectra are primarily composed of atomic spec-
tra. The continuous background radiation comes from the bremsstrahlung radiation ejected from the e-
lectron moving near target and recombination of the electron and univalent ion near target, and the
primary mechanism of atomic radiation is electron collision energy transfer and recombination of elec-
tron and univalent ion near target, while the primary mechanism of univalent ions radiation is electron
collision energy transfer.
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Fig.1 Schematic diagram of experimental setup for

plasma plume taken by laser ablating Cu sam-

ple
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Fig. 2 Photographs of plasma plume taken in differ-

ent oxygen pressures
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Fig.3 Emission spectrum of Nd: YAG laser ablating Cu sample in 16. 8 kPa oxygen pressure at 1. 15 mm
from target
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Fig.4 Spatial-resolved intensity distribution of dif-

ferent radiation from recorded following laser

ablating Cu in 16. 8 kPa O,

db B2

FEAE T 26 S5 B LA & 251, 20 nm ¥ 3R O% R A
S B A 45 e A3 A I 4 B R . NIRRT DL
TG 5 S Y0 B R 1. 7 mm, A SR IR K
b EEERTAT 0. 6 mum, 3X 6 R T AF S A B 11 B b
O X @ Cu Il 467. 48 nm [ 48 5F 76 B K
3.1 mm, R G5 B A K AL BT 1. 2 mm, L



%114

TR O T A 7 A A R TR PDRE I B 1689

UL eR%L R 0. 860 5 AHR X b 248 ' 33 o B0 U8, % b T
R FRP pAl X 4k (8 Cul510. 55 nm [ 48
ST 4. 8 mm, R S5 B IR R Ab 8 T
1.7 mm, B ULeR EC R 0. 503, AHR XTIt 28 Ot 15 45
TR Xk L 45 S AR A1 R IXC

HAE RO VE R LA ns N IR IO L T
(0 BE S5t 7 Ak O 280, A9 A% 5 L A 3 1T 19 6 Ak
ARG, R SREHOCMENT.
IR R AT W SRS TR 5 3 T I — A
S 1L R 7E e RE S SO R AR v
B 3T 1 PR BE SR R AR Bl o B R — R VR A
R T F - SORE S o ) SO S R
JEAE A BIAR & HEY . A 2R R YR
AR e 010 328 B o] 1A% 45 L 0B LS B 1R KOG .
B RO 7 BB B/ T8 A O, 4F F 10
Bhe, R 2o T i B Ot Rl Cu R EH
WA O, 23 F M Cu R T RAEZIETH
B, 1064 nm HOBETFMEER N 1.17 eV, Cu Ji
FIIHBIREN 7. 726 ¢V, UG Cu 75 H B 55
B TANTF s — M Cu B FHERE N 20. 292 eV,
WM — Cu B FH B 15 M 4 Cu
BT B RE R 36. 830 V.l 4 Cu B FHLE
W 32 AT O, S FHEREN 13,618 eV, fif
O, B FHETE 12 6T —0 O, BFrmE
BB 35.116 eV ffi — 1 O, B FH &% % 31 41
6o BT O Bk e Ry 2 B ) i A Cu
B KM O, B FHRENILRMR/N HEEL
LERN:

ethy—>e' | QD)

Cu+ Nhy—>Cu" +e , (2)

O, +Nhv—>05 +e , (3

et M fe>M"" +e' +hhvt e, €Y

Cu' +e—>Cu” +khy Cu*—=Cutkhy, (5)
e+ Cu—> Cu” +e' Cu"—>Cutkhy , (6)

etCu"—=Cu'" +¢' Cu'*—=Cu’ +khy. (1)
P n=1,2;k=0 I, ¥ 1Y B8 & 1 1 52 1
W N I RT 1 EREGRE=1,2,3- -5,
AL FER RS, M RIR AR,
(1) 373 W 1A 390 ) SRR A - 302D L (3) o i

TR Z 6T R U4 Fom B I B B0 T 5
)RR T 58 T I G WA 7 R T A
B RHERR ST X (6) (D RR B FHEF 5
¥ BRI A% RE A L 7 A D B T R R A A
2.

TESE B TR i A op e R R S A S
R[] I % L T RR

dN" (g
d[((g) :ack NZ+1N(.7>SCRNZ(g)NC .

K N B FHERE, N N R s el Z A
ZA1 B TR s I Sew 230 Ry AR HEL B 4R
S A W HOR R T AL % R eR A
S HL I LR - S 800 R B

WA F 55 5 F e e ok o £
SR TR TR iz g R TR T Y s gl
JEEE B R T R I R TN K T IR TR Y
ROGTEE @R, R FE5ETFWE
B R EE SR TSR R b R
WETFHEEIT/NT B THEE I AE T
LR RO B B 5 R LR AR LG L T DL 2T
IR . AR SCA W R LR 2R T
UTHEAL A HL 5 — A0 B R A A Ok S e AL
4 R, 5 5 D1 0l A AR BBV R TS TR 2
S U5 T I B AL 1Y i B 5 I A S T I I A A
RE K . R 7R B 00T o R 4R 0 5 BE FH R
I P Ll B 1 2R 0 DR A B T A P R A L L Dt
FRSENE.

SEE ORI Y N 2 I B s Ol T )
BURS I, P E SRS T LR 6. B PR
SRR 200 F BN, S 5 TR i i
5B EERG I v R 7 AR 0 ) B e
B, MR 2 52 . o e 2 I R AR L X
FEEAAAE T 5 57— H B 00l A% RE
R BTHM—METFHEGHE MERG6. 1
IR NIt S R T B e R LT
JE 5 LA S — A B Tl AL RE VR B BRSO
Al LA 7 4 Culd06. 33 nm, Cul437. 82 nm,
Cul450. 94 nm% J5 2k , 58 B2 45 559 (0 A0 DL ok 504
Ky Cul667. 23 nm,Cul692. 01 nm FY L. M 3k




