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Abstract The aim of the study is to evaluate the ablation threshold of enamel of human permanent tooth for Er: YAG laser
and Er,Cr: YSGG laser. 70 enamel samples were treated with increasing energy densities of 2~ 10 J/cm?. The surface
changes were assessed by means of reflected light microscope and scanning electron microscope. Both Er: YAG laser and Er,
Cr: YSGG laser are effective in ablating human tooth enamel. The ablation threshold value of Er: YAG laser in dental enamel
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is 3.19~4.36 J/cm®. As to Er,Cr: YSGG laser, the ablation threshold value is 4.12~4.80 J/cm®.
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Table 1 Experimental laser system

Laser  Manufacturer
Main parameters

system &. model
Wavelength: Er: YAG@2. 94 ym
Pulse Contour  Maximum power output:45 W
Er: YAG profile  Energy output:0~25.0 ]
laser emit 2940  Pulse frequency:1~40 HZ

system USA  Pulse duration:100 ps~50 ms

Transmission system:Joint system

1 Biolase Wavelength: Er,Cr: YSGG@2. 79 pm
Pulse Er, ; R
] ' Technology Maximum power output:6.0 W
Cr: YSGG Energy output:0.25~6.0 W

laser ’ Pulse frequency:20 Hz

clemente, .
emit Pulse duration:140 ps
system CA Transmission system:fiber

USA

optical system




2600 2l 5]

oo e 36 &

% 2 RO ST LU i B BOE S B &
Table 2 Energy densities and main properties

of different types of laser

Energy
Energy
Laser Main density
density ]
types parameters /(J/em?)
(theory)
(practice)
2.5 J/cm? 1.43
3.8 : 2.20
Pulse  Pulse frequency:1 Hz J/em
5.0 J/cm? 3.09
Er: YAG Spot diameter:1 mm )
6.3 J/cm’ 3.86
7.5 ]/cm’ 4,78
0.25 W 1. 14
Pulse 0.50 W 2. 65
Pulse frequency:20 Hz 7
Er, 0.75 W 4. 21
Spot diameter:0. 60 mm
Cr: YAG 1.00 W 5.09
1.25 W 5. 82
0.25 W 0.93
0.50 W 2.13
Pulse frequency:20 Hz
0.75 W 3.35
Spot diameter:0. 75 mm
1.00 W 3.94
1.25 W 4.83
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Fig. 3 Probability of the occurrence of ablation as a function

of the energy density of laser ablation enamel
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Fig. 4 Sample SEM images for the Er: YAG laser of enamel
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Fig. 5 Sample SEM images for the Er.Cr: YSGG

laser of enamel
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