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Abstract The life of laser-induced plasma is usually in the ps region, and it is necessary to study the temporal
evolution of the plasma in order to optimize the signal detection. Calibration curve is the basis of quantitative
analysis, which closely relates to the sensitivity and accuracy. The plasmas were induced by a focused, pulsed laser.
The emission spectra of plasmas were then dispersed by an Echelle spectrograph and detected by an intensified
charge-coupled device (ICCD). Graphite was the major constituent of the sample, and Ca, Al, Na, K elements were
added to pellet the sample respectively. The spectra including the emission lines of Ca, Al, Na, K elements were
presented. The temporal evolution curves of the plasmas were obtained via the experimental system of using the
gating periods of 100 ns of ICCD. The calibration curves of the lines intensities were obtained. The calibration
curves were also analyzed, whose slope are different for the spectra line of the same element of the sample at
different wavelength.,

Key words spectroscopy; temporal evolution; laser-induced breakdown spectroscopy; metallic elements; calibration
curve

1 3 7 BT HOR B R B L T S TR R R
BOEE S SO (LIBS) B ME e A, B ARSI E A e

YR BEH: 2008-12-09; W EIEMFBE H : 2009-03-23

E4WE: ERARBEEE(50576029,50846041) ¥F B AE

fEEMAr: & #A982—), B, BLHRLE, TENFEOLNE S WHBEARTER BTN A T EHHHIE.
E-mail; jeff_lee@ foxmail. com

S BERAST), B . 8% FLASW, TENERBEETRAIBRAASFEHTR.
E-mail: jdlu@mail. . hust, edu. cnGAfEERE A)



113 F HEF. BHBERGFEARLPERITRAENZRIR 2883

FRARENERICLIKh BERE PHALREERS
B, B TR R ST 6 FE AT R ] [F] B 3R AR
HaPRAETEMNENTENER.,

BABSEETFREMLERE, —BREKDE
R EFBEBFRERH, FERRKLAINESLRE
FBRBTLERENEFEP ELREBER. B4
BEEBEAN TR . EEFRANEFEPELE
LIBS Mg, XMTFE T EEOLE F E AR
mESBETFARNEASE, BMNMETFEPER
MEEBH A EE AR BTSN SEE,
Fisher 251 %45 2 7k i R AL S B AT TR
UEBTERARESETHRES RSN E.
ERSHEMSEHA LIBSEARFENER, HEX
BHERTNELEHR S ERBF L. Cremers
FA R LIBS B AT XBETHRERENE
b EMERYR. BRTE AR LIBS EB TR E
EmMH K REFEHESTT KRERBRLE
Capitelli 2™ 58 5 # 2 E R & 3 + ¥ Cr,
Cu,Fe,Mn,Ni,Pb,Zn TE# T T EEH. T
AFERKRNEY TR, REBEN MMM ERMLE,
InfaliE A E A 1 4R 75 BB I B vE R B A R
B2 REWNIEERLE—DRE, R NEE
FRR AL BA LIBS M B E. REES
WET TR,

2 EBAH
2.1 ELBRE

ERAGWE 1 Fin, FEGHE Nd: YAG fkib
¥ ok #8 ( Spectra-Physics, & 5 Quanta-Ray
PRO290) . # B # 3t #t ot 3% X (Andor, B 5
Mechelle5000) . 3 35 & B, fof 718 & #% 4 (Intensified
Charge Coupled Device, ICCD, Andor, # 5
DH734) , 8 7 %€ 3B/ }k ¥ 15 5 & & #% (Standford
Research System, #I5 DG535) . EWR K R IFTE. B
-3 R A N e B Nt ) i R I
POt TAEPAC Y 1064 nm, JKF N 10 ns, BB
WEZIEBAZRE 30 m], HEHERIEL
BREE 1S mm REAHSERA L. FRRE
BT REEL 10° Wem® B%., BREEEES
e & EIPRE R — R s, B WOobE AR
mFE—R L. MEESHEAREREZE%5E &,
HEGGCIEFESEVOLHRRESS, A EIHA
PO H A, B INR G FEE A 200 ~
900 nm,4M¥FER A/A=1/4000, B H O R

flashlamp trigge
DG5H35 INd:YAG laser:”j.\
mirror

@-switch trigger attenuator

lens ||

collection
ternal trigg optic
external trigger
[cCDfspectrograph| /{Q sample
[ =] communications fiber
computer and power

=

rotatable
stages

B 1 LIBSEZBKXERER
Fig.1 Schematic diagram of the LIBS

experimental setup

ICCD #Rl] #5 , X o 3% 15 5 347 48 I 700k B3 5% #2.
ICCD J%ii% 3% B 185 ~850 nm, 8 & 1024 pixel X
1024 pixel, SEEHTSEF) AR MR AT I & ST L
UK E R 5 R AMRIT AR RITHG R ER.
ICCD WS B B R LI 20 s, K REHRA
“5 B R 4> (Integrate on chip)”Thée., ICCD B
ShEEKERATENFERFMR B
DG535 i 10 Hz k5 5 4r 3 BE KK Al % o6 4%
iz 4T 8 QEE A ICCD, B Ak 1 Q &Mk
W5 SR ICCD Kk v f5 SFEm B L8 R 2,
It HL M il & W% A HlE XT 8 Bk o 5 S e 1] B AER
180 ps. SEE &N 200 HOG K A H — A 61
B, BotREEHE KRR EHhBOLRER/ Rt
(Ophir, £S5 Nova I 47 MWW, 525 A& 3 &K
BOGRER /TR & W BOk AR 8 1 i A X R
ZME%0.31% (ERE 5 min), ELK e R R
ARERNREER,
2.2 HEREHN

2 T X BV R i b & B ST R # 47 LIBS Wil &,
BEEILKSBILE Ca, Al,Na, K AR, H&
DA C B IR, 43 5 1 e op B im A 4L 4 3K 7
CaCO,,Al; O; , NaCl, KCl, 3 4 B Bt K & A 6] Ca,
Al,Na, K B & 4% ( 0. 01%, 0. 02%, 0. 05%,
0.1%,0.2%,0.5%,1. 0%,2. 0% F1 5. 0%) K &
w. BMNEEVASRENBEIZE HERLE
500 MPa & /3 F #47 E Fr» BHEICY 1 min, 4K
REERERE 13 mm, JBE 2 mm,

3 FEER
3.1 SEHNH

HELEN RERWTRBEENET BT
HR R LIBS P 8 i 5l B T 25 5% 0 B0 A A it
FRR AR TEEET BT MR REGYE



2884 i E5]

¥ b/ 36 &

e 2 P, BRERREFOLERESSEAREEEE
NIST ( National Institute for Standards and
Technology)™ , 3 XX JL 4 % it B & #4017, 7T 0
B o 45 A I 0 T % 4 9% Ca(315. 9 nm,
317.9 nm, 393. 4 nm, 396. 9 nm), A1(308. 2 nm,

L@ 2 g
3 st 28
s r_& S 3
g e
= glo
3 Es
T 2=
g O
-
0- 1 1 1 1 1 I 1
320 340 360 380 400
Wavelength A /nm
E £
5r 15
[ (© & &
4 2 2
2N\ 2

Intensity I (10° a.u.)
[\V]

587 588 589 590 591

Wavelength 4 /nm

309. 3 nm), Na (589. 0 nm, 589. 6 nm), K
(766.5 nm,769. 9 nm), WA 2 F ftrn, A LUE
HoXETTERFEEKXHAE L TR EE&HTH
ST

251 (b)

2.0r

Al 309.3 nm

Al 308.2 nm

151

101

Intensity I (10° a.u.)

0.5r

30l8.0 I 30IS.5I 3(|)9.0I 3(;9.5| 31I0.0I
Wavelength A /nm

14 (@
1.2
1.0
08[
0.6 [
0.4
0.2

K 766.5 nm
K 769.9 nm

Intensity 7 (10° a.u.)

0 1 I n 1 1 Il
765 766 767 768 769 770 771
Wavelength A /nm

B2 BOLHESd IR LEE

Fig. 2 Emission spectra of sample by laser-induced breakdown spectroscopy
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Fig. 3 Temporal evolution curves of plasma emission by
laser-induced breakdown spectroscopy
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