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Experiment studies of laser ablation of magnesium oxide crystal

Fan Yongchang, P. E. Dyer", P. H. Key”
(National l.aboratory of Laser Technology, HUST)
* (Applied Physics Department, University of Hull, United Kingdom)

Abstract: The Excime laser ablation of Magnesium oxide crystal was studied by emission spec-
troscopy and ion probe diagnostic techniques. The experiment results show that the main particle species
existed in the laser ablated plasma are Mg atoms and Mg" ions. and their kinetic energy is in the range
of 30 to 45eV. A threshold fluence for significant material removal of 3 J/em? was determined by abla-
tion depth rate measurement, and below this value, surface damage in the form of micro-crack was ob-
served.
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Fig.4 Distance-time plots for Mg
(Il ) from time-resolved emission

spectroscopy of KrF laser ablation of
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Fig.3 Emission spectrum of plume
from KrF laser ablation of MgO

B 4 0 S YERE AR
(2B 4L I8 89S R 4 B0 i 4

R, B4R RERRE

NERSENK, HFRF
WEERER /D, B S RE
FEEE 1mm AW BHEEF
Mg(II) KT EEHB LR
FEHTAME, NESTTL
BFHYWOCEET E i
5 3]/cm? 3 3 5.2)/cm?

B, AH A BRI T LN 1.75 % 10*m/s 0% 2.2 X 10°m/s. {01 H1 R I B FAR & i 48 B b
BEE Mg( 1 )BT KITEE RN 2.1 X 10*m/s, X — U BE E AT E] 4 # 06 id  B A B =8 R

AR F B -FRE Ak BB MEER

Bo AXKABTFREFBUBHHAAEMEE TR E
FH AL, MEPICERMTLERNSE 3)/m® E
5]/cm?, BEH R 2 AAEE N 3em~Sem, B ER B EH
FAE G(REELZIT N 0°), XN ARREFOLEREF M RE 2%
RREMBEFRESTHEEFAEENELS KRR LT
EAuBNECENESHTFHE, BETHE, EEalx
LAUEBT cos"d HRBEL(n=20), JUEEBEFHADMH
RS cos0 ASMMBFEHRBE. XHBFRELFE
A FRAE AT R B T B AR Stk FR Y o

1.0

)

.

z 0.8} J

s

Z 0.6}

Ei

2= 0.4}

H

£ 0.

&

s 0 s a

= 0 10 20 30 <0 s0
angle(8°)

Fig. 6  Angular distribution of

non-species resolved ions in abla-
tion plume from KrF laser irradia-
tion of MgO
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