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Fig. L Schemalic diagmm of experiment
Elsser;  2.targel; 3. mtep wator; 4. oplical fibre; 5, monocbrosumeter
6, detecior; 7. OMA analyzer; 2. pulse g lor; 9. i 10. oscill

HEMNAEEHEEL, S RLRERETH
SHL(OMA). HEZRFESHEMERR,TE 400 Pa
MF. HEEaEZES . & T 1000 Pa h—34%E
o EHREN,

3 &R 5t

EEXBEACBRSET.L Pa~0.1 MPa 838
B WE TR EHEE AL OSFE FHRE
WMET B, Fig.2 REFTHOLET 48808114
FFHIBN ARFELTHELAETHESIMN
SETFRERSIER. hTEE FHEFEHAR
BN REERAT AN EIME A B E
£, BEREANEZSE CCODEFIER, EFhinwHa
THHIEATE RS SIR, AEEZS (1 Pa)F
B, EL—HABBERASE SHELSRERES
ETEETFHANESR, Fig.2 SH THLEHM
FEARRASKETFHER, BRGEHH¥TFE
NERE MBS T RESETELRT
RHWMERNR. HBRMRNTERIERATES
REMRTRAEMEDN, BEEBRENER T
Fig.2 FHHTR. EREA,E40Pa ITF , LEL
MHEE—THIEN LR, BT 30 Pa B, hERAY
EER3.0 om, BAREWAI R, MESEMSE
K EREAARBERBEPAR WM ETER, N REN
B, X—#R5UMATRE -6, BE Ar
BRAGETHEENEN FHREFRASETHES
BREATFEHEBE THRBREMESTEE, 45
X% 20 kPa~30 kPa, B /MR HHAE L KA
RIRRE A RRESH T KA EHRATE D
R ERREARESB YR ARESBH. &
SERSOKPa EH . PRGeeT R E LN ER

RAEEAHRE K EEHMH RN —-THETF TR
Kk, AEERGHY, XEXREBHBATE
HEMEERAENES BREFSEEEREX,
KB EERRA, WESER 70 kP, RN E
Bi5 8.8 mm, AERK . ARNEECLEBTRS.

¢ 5 10 15 tnm

9 5 10 15 20mm

Fig. 2 Fluid pholographs of laser-sblaled Aluminum plane mrget
in Ar back ground gas at diflerent pressures
(a)30Pe; (b)t0OOPa; (c}200Pe: {d}20kPa; (e)30kPa;
(0)40kPs; (g} 50kPa; (hjokPe: (i)70kPa; ())B0kFa
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PR B0 150 Bk A G  ERLHE R AT
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Fig.3 Al plasma specira in 430nm region, background gas is Ar a1
presaurs of 43kPa, distance from varget is (&) 0. 5Smm, (b)6. Smm.
the wavelength marked with numbers in {b) can be sesn at Table |
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Table 1  The species and wavelengihs of spectra lines
marked at Fig.3

MNa. species wavelength{ nm)
1 All 394. 4
2 All 396.1
3 Arll 401.4
4 Arll 404.3
5 Arll 407.2
6 Arll 410.4
7 Arl 416.4
8 Arl 420.1
9 422.8°
10 Arll 426.6
11 Arl 433.3
12 Arll 434 .8
13 Arll 437.1
14 Arll 437.9
15 440.2"
16 Arll 442.6
17 Arll 448.1
18 Arll 454.5
19 Arl 459.6
20 Arll 461.0
21 Arll 466.4
22 Arll 473.6
23 Arl 474.1
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Fluid phenomena of laser-induced Al plasma in ambient gas’

ZHANG Sho-dong!*?. ZHANG Wei-jun®

{1. Laser Laboratory, Department of Physics, Northwest Normal University, Lanzhou, 7300703 2. Anhui Instirure of Optics and Fine Mechanics,
Academic Sinica, Hefei 230031)

Abstract: Q-switch Nd:YAG laser { wavelength 1.06 pm, pulse width 10 ns, energy 250 m] /pulse) is used to
ablate plane solid Al target in different ambient gas pressures. Using short focal length camera and aptical-
multichannel-analysis system{OMA), the fluid phenomena and spatial resolved emissicn spectra of laser-induced
Al plasma have been recorded in Ar ambient gas. The experiment shows, when the background gas pressure is
less than 400 Pa,a bright emission small sphere exists before the target sorface, and the diameter of the sphere is
much larger than the size of the laser-ablated point. The sphere irradiates to all direction, bot there is a relative
strong direction along the target surface vertical crientation. When the pressure is about 400 Pa, the plasma
appears as a plume, and the solid degree of the plume bLecomes small When the pressure increased. As the
pressure increases to 20~ 30 kPa, a emission sphere is separated {rom the [rontier of the plume. By the pressure
increases continually, the plume becomes to a series of emission spheres completely. The distance from target
longer, the diameter of the spheres larger. Analyzing the components of the spectra of the emission spheres, the
Al spectra and continuum spectra are the major near the target surface, but at the far area, there are only Al [
and ambient gases spectra. In particular,at 20 kPa pressure of Ar, the plasma plume became a color plume as the

ablated point is shine and the plume frontier is green(514 nm Ar[] )
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