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Abstract

Nd:YAG nanosecond pulsed laser was used to induce the aluminum target to generate plasma. By
changing the distance from the focusing lens to the target surface (LTSD), the intensity of the
atomic spectrum and the change of the plasma morphology were observed. In the wavelength
range of the experimental study, the spectral lines we discussed are 0 11128 nm, N I 1249 nm, and
Al 11312 nm. The results show that the intensity of the spectral line changes with the change of
LTSD. For a focusing lens with a focal length of 75 mm, the spectral intensity of O and Al reaches
the maximum at LTSD of 70 mm, and the spectral line of N is the maximum at the focal point of the
target surface.
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Boti% S 5 6 i (laser-induced breakdown spectroscopy, f&FK LIBS) A& —Fa] LA [E 44 . AR FIS
PEFER IO R AR ERHOR, HEA LTSI AL, 2R FEREL S . et E
DEEHZ (1] LIBS RO 2 N TR [2]. MR HT[3] R Tk[4]. PREEINI[5] 540
b

B E S R E R RO, (TS RS S S TR ORI R RE T K R, 7R
A AT WOGFILL A EAN [F] XIS e 52 BX At o AR5 R DG 0D s’ R 61 I L AT 7047
A LARAIRE S AR R T R . (2, WOLTE S GO 24 S AR O P, AU R
kb ae g WO REFHESEM RIS M E SRS ST EOEE S g Okt =45
Wi SRAEIEBE 5 S 3 A] PR PR S A PR OB S B A PR B (LTSD), B2 Rema ik o 7 35 B 11k
FRPEM — AN E R R, SEOCTE 25 B TGS RS 8 A 1R RN . Diego-Vallejo 55 A [6]7E K
B AT T ANE LTSD FHYSES:, RIS REFM T w2 B RS, KRN T35 4 m
SR TR ANEEA B JE X BOGRE I BE MG Li S5 N [718E4T 7O RS BOE T 328 Cu 558 11K3h )
SIAE I TE, RIDEBEECRRT & B 1A% — AN ERE, MRBE RO RN S5 3B R S AR 0 4645
N[BT T H AR 56 F 2% LTSD M E FAZSHIM M, Sl T d5. TEE T4
FIRY 1 SRR 5 RASE A SN SRHIO e 0T 45 B8 1R 1) P I T80 A 55 2 i TR R S [ FH 2 3

B2 B HT S4BT 73 S50 2 A8 v] WG TS N AR S5, il 2040 i Bt e e b, ol
S FLAMEIE(IR LIBS) & &4 &4t LIBS Wb e fitl, vTLAIREMESE LIBS BORA o 1M HAT W
T B T A2 B IS MR ik 4, OGS Hrig e TR SR T4, 1A B AR LE L0 AR B i
GRS T WOt B, X 6T o trids i) T4 . DR, AFXHE LD AME Y LTSD X455 55 1R 41
SRS BRI, AT AR S SRR T A b

2. SLIGRE

SEGAE E EWE 1 R, ARSZIGEH Nd:YAG 068832 [H Continuum, power8000)1E M 57 %
TR, HH AN 1064 nm, BKFE 8 ns, Si% 10 Hz Ikt . BOEE T 1064 nm 4% 85 F0 1 0% A e
ZRBHMMBE R ARG S, &1 5/5 potEst, HaeR TSI IOtk R . Bot&d R
975 mm FIRAE B R EREM L. RESREE TE—4FEE L, @iy —40F8 ol
5REFRZMIIEE. ¥HMEET SIGMA =4F# 6 1, SIGMA =45F# & d s iz filff L 5z
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Bl. FA IR SUE VUSRS, R B S 0 32 s SR R iR . IS R G S AR R T A
N 45 B UNEE RS AERE N 100 mm U EEE B L2 KUl € )% A (Thorlabs, FEL1100, Cut-On Wavelength
1100 nm) GRS, KB I G R (4 FH 2 V8 BRSO U R0 S5 B8 4 o e ke A S 7 A PR i B T 559
YPLLAN GG B eI, 6 1100 nm PL EROEE R S @S . S8 TR R AME S i s
FLAME-NIR-INTSMA25 ZLAMGIBA AR il sk, SGIBAERIIE K IE B 950~1650 nm, 43###4 10 nm.
S R B DG REACRA S I [ D 105 ms, A TIR/DEAR R 2, TRATRE T 10 HEAR TR, IF HX)
TSR AT T, R ER R R T SR AT AR AL 60616, N 2.75 glem”,
Hodr & Fh ot R I S &&= 0 - Si 0.4%~0.8%, Fe 0.7%, Cu 0.2%~0.4%, Mg 0.8%~1.2%, Cr 0.1%~0.3%,
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Figure 1. Experimental setup of the effect of LTSD on laser-induced plasma infrared radiation
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3. HR5ITR

]2 52 LTSD 4 75 mm I AR5 B FARLLAM GG ], Bkt BEE N 160 mI, K55 30 kPa. R4fE
NIST #uiE PExt (5] 2 A 25T HR N, AR RS PR M4 22, O Ji77E 1128 nm 4
L, H % NJRCTEE 1249 nm Z0AT 1362 nm ZEFIIELE, P ALJETAE 1312 nm AL — Ok,
BOCE B FARNDEL AR S RIE T - B FIE G4 PIBUR S S B TR REESs . BT 3RATSE 5 A A
YRR 105 ms K TTBERRSY, BRI =P o 77 AT Bt i 8205 1) 7 A= #8 AH B ( BT iR

PIEGE AR T iR TR E BB TFREAERRMBIEE, EEshidBEEEFHRPNETF. BT RE
bR, MIMAEE BT Rsh e b S Hob 7, AL TIEGES, HAEER TR A BER
BRIT, FrUAtUn B - B RES9]. EEMmS 2 H T B BB FEMRIRR SRR/, 15587 R
RO TR, BERERP MR RS LT, XATERNE SRS . 2R TR E RS
AR, WY W - RAERIE[9]. iR BT Y0 A & BA IR FE 8047 a2 2 T ) 4h F4s
SPHRLE (R E) IR, BB THRELBN M7, UETF. 2 FBUE TR R F RSN, &
R KBRS [10]. PIEOE S 3 ZAE F I AR E S5 8 1R L4, 1 524 S AR T ) 805 S 3 i 4
S DT ERAE X LSS (117

DOI: 10.12677/app.2020.101010 87 I EEY/BEH


https://doi.org/10.12677/app.2020.101010

T

6000
0 I 1128nm

5000 F
Al T 1312nm

)

. 4000 [

N I 1249nm

3000 |

N I 1362nm

Do
(=]
(=]
(=)

Intensity(a.u

1000

0-

1100 1200 1300 1400 1500 1600
Wavelength (nm)

Figure 2. Infrared spectrum of aluminum plasma in the air
with pulse energy of 160 mlJ, air pressure of 30 kPa, and LTSD
=75 mm
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Figure 3. Variation of plasma spectral intensity with target po-
slgllgfl FETHEREMEEM L ELTLE
MFATHRYE 1] 3 AT LB B3 4o 2 (1) LTSD A2 B AE 69 mm 5 72 mm Z[A]. Jy 1 2 — 351 e 1 4 B ot
(¥ LTSD A7 &, FAIHHATT 70 mm F1 71 mm A7 B A RISER . 45 R a1E 4 Fros.
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Figure 4. Plasma spectral intensity at 69, 70, 71, 72 mm
LTSD
4. FETHLIEBEAE 69, 70, 71, 72 mm LTSD L&
NS TS

R R/NEDIG . WotThZ % R K /NEBES LTSD MR AbIm oes, RIS s R A
SR, RGO 85 B T ORISR B AR A A PR A R A 13]

2 LTSD /T 75 mm B, A3 LTSD WIZEHETE N, SGE EARIEETRCDN, AN EEEA R A HOG T3
SEFEREIN, WO S M Z B RS R B 14180, BOR T E S ERM RN EOCREE, [ EOLxTEE
M et 21, ALT 1312 nm 2GR L WG 58 fE%E LTSD :B#i#iL 75 mm, 6Pt HAR4REL8/),
PP A SRR AR BRGNS SR 0 Bk RO 1 BE B S B AR, TR T SRS TARBR L, &
S EINROM O RE D, TR R PR

Y LTSD KF 75 mm i, A B TS0, Bk, kbEossE k5= REMEER, Mt
TREEOLREE, RARDH BRI R, 150 RS .

N [(IELE7E LTSD = 75 mm By 5, LR RSB MR/, BOLThREER K, FEFHRIN%E
WENE— MK, AR 20 E BB THBI S 2SR 1) Ny 207, R N TS 28 56 5 76 6 A7 B ) d i
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