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Study on characteristics of graphite plvrae innduced by pulsed laser

ZHOU Susu, WANG Xinbing, Y! ?ei4i, ZUO Duluo
( Wuhan National Laboratory for Optoelectronics , Huazhong Uni» orsitv of Science and Technology , Wuhan 430074, China)

Abstract; In order to study evolution of C,, emission ~uracteristics of C, and C* in graphite plasma were studied through
intensified CCD direct imaging method at various air pressurcs. Graphite plasma was produced by Nd: YAG laser, the launch
positions of C, and C* were distinguished through a narrow band-pass filter. At low pressure of 10 ">Pa and 3Pa, emission peak
of C, is located near the target and the formation oi C, is mainly generated by direct emission of target material. With the increase
of gas pressure to 50Pa, another emission pean o O, appears at the front of plasma plume due to the enhancement of gas phase
recombination reaction. This peak posiion is consistent with the C* and then becomes the dominant of C, emission. The
formation of C, mainly comes fror. h¢ zeror.bination reaction. The emission intensity of C* is larger than that of C,. With the
increase of pressure to 130Pa  ga= phase recombination reaction increases and emission intensity of C, increases at the front of the
plasma. After 1.3ps, the cinisz’on ‘ntensity of C, is greater than that of C*. The results show that C, emission peak position and
intensity change signific-nti, =“th the pressure. The result is helpful for the study of the principle of carbon nanomaterials
deposited by carbor« rizsna.
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Fig. 1 Experimental setup
FFOLE: , T EROEE X &2 = bR, ICCD 4R
[T PR ICCD fy 7N S I, 75 381 S i) i
WHHfb . CF By R Gy T 426. 7nm(2$23d2D3/2 ~
25°4°FS,,) ,C, Swan # ([, ~a’ 1, ) (Av=0) )%
Bl im0k 516. S0, @B LK 8 430nm,510nm
5N 10nm 80 AR Bk i o C7 A G,
IyFRIR . AN R U T PR A IR TR AL A
L HCE Ui A B o Hob Av S 2 TR 3 fE

I XRERROMW

K2 R0t s A B R TR 3Pa A1F T WY
350nm ~ 600nm {1 & §f M ik . A& BF K S5ns, [ 5 H
20ns, EIHiRE ik E £, C, Swan 7 (Av R - 1,1,
0) BT A L b W] i, Horr €, Swan 47 (Av =0) H1 516.
Snm (KU1 , C, Swan T iR 55 T B Tk 4k, Rbn 1
TR h J BTk 2k, A R B B Y Bl DR 3 £
WANG"'® #1 RUIZ™™ 2 ) 1 % 516 3% 1w 1
350nm ~ 600nm g [ N 3 A & Bk R i . TE
100mJ FOLRERAME T, C 1= A S 5 - H 7 i i 45
BAEAK, Ho B isL b iR ry o C 11426, Tom, fy
DI i ES P R 426. Tnm %) C IR C, Swan 7 (Av =

n
o I
L T =
-
=3
3000} EE 58 2 3§
ES | 3£ & £ E
Ec2 |9 25 = § &
5 s 1Y 5 8§ 2
32000 SOR |= Va 2 @ g
E\ ﬁm: &) loN a (_)N "
) L 0L
2 1000 “ [ h
oF

350 450 550
wavelength/nm
Fig.2 Emission spectrum of laser induced graphite plasma at 55ns delay
(240nm ~520nm)



798 L

PN 2018 4 11 A

0) 14 5 S 5 JEE 149 722 Al 15 e 0007 B 19 A2 Ak, RIS C,
(1480 12 AR AR AL

ik OB A 2 T AR TR, e YRR
TR ST v i T A5 TR, PR A IOk A
T 3T AP R 50, T IS 8 TR P . AR O e
JHSEAE I, S5 B O SRR ™ o FE S IR IK B
B, OB o5 MU A AR ™ AR AR 8 P 25 8
TR, SR 5T A WO RE BRI HE— 25 i A e
B OB A USSR O I 4 A
Ak AERL A S T o A IR . YA AR R ETIA
W 2 B RS AR R AR A, sl o s U
F AR AE AL o i 45 ] ICCD ) PR E i 28 1k
AT AN [R] s 220 5P 0 1) 2 A 1, SR I e 8 9
Fr AT LA ER X B A e S ORI A2 A o AR SCH
%% 1 10 *Pa,3Pa,50Pa, 130Pa 4 N Hs T 4 I I8 3P0
TZAKIA

TE10 7" Pa Z6AF T, WOLIE T A1 845 B T ORI
TR AL AN IE] 3 B o PROAZE i Sl 8 I A 1935 5
HA 80% ZeAy, BT LA SN C* i C, PIHEEMZR 1
s fss . ATLAE 21, 78 22 R R EROE A d Ak,
CT YRS EW 3R T C,, 9 H C, A 55 JE W (E
WRELALI . C, T2 PIRR IR, — PR HOEhe L
PR, — R A S, S he i FLHOE e w
B, A5 BRI E AL 65 v RE S 8 B B St E AT
I C, RS TR E TR T de s AU
ARSI AR S 7 32 R Ry S T IR
o LA RO, ol AR E AL o G, AT LR
W, BT LA C, F2 B0k [ =020 B R

15ns 35ns 70ns 90ns

Smm

I

Zmm

2mm

Fig.3 Graphite plasma plume expansion images at 10 =2 Pa pressure
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Fig.4 Graphite plasma plume expansion images at 3Pa pressure
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i1g. 5 Graphite plasma plume expansion images at 50Pa pressure
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Fig. 6  Graphite plasma plume expansion images at 150Pa pressure

a—plasma plume image b—C™* plume image ¢—C, plume image
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