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A study on irradiation damage of He Ne laser and its protections

Jin Qingli, KeJianhong, Xue Manzhi
(Department of Physics and Hectronic Information Science ,Wenzhou Norma College ,Wenzhou ,325027)

Abstract : Thispaper measured output power dendty of He-Ne laser and radiance of cavity reonator ,and analysed its
irradiation damage on the bass of maximum permissble exposure(MPE) of eye and skin. In the end,some protections
were proposed.
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Tablel The output power densty of different He-Ne laser source
power/ mwW cavity long/ mm Zod (W-cm™?  0.5m/ (W-cm™?d) 1/ (W-cm™?) 2m/ (W-cm™?) 5m/ (W-cm” ?)
1.2 230 0.828 5.57x10" 2 1.74%10° 2 4.87%10°° 8.33x10"*
1.5 250 0.895 7.30%10° 2 2.30%x10° 2 6.18x10° 3 1.13x10°3
5.0 420 1.880 0.303 0.110 3.37x10°? 6.10x10° 3
25 1000 3.950 1.580 0.790 0.303 6.48x10" 2
40 (variable) 1200 5.263 2.420 1.300 0.53 0.120
’ Sr
JD-1A 3 ) 4t E >
5cm  30cm , [4] 0.2W/cm? -, 3t 2 ‘""'g 2 §
1W =685 Im,1 Im 1m? | s s3]~
11x, 2 1
Table 2 The radiation power densty of cavity reonator of laser source , 1r
power  cavity | 5Fm_ o 3(‘)ch ) 5. 0mW -2 —l» o 1 2 3
illumination W-cm” 2 illumination W-cm~? lgt/s
/mW long/ mm /| /Ix
X Fig.3 The reation between the
1.2 230 140 2.044x10°° 5 7.30%x10°7 maximum permisible exposure
5.0 420 200 2.920x10°° 6  8.76x10° 7 ' time and the distance of laser
2 2 beam directly radiating onto eyes
40 1200 270 3.940x10°° 8 1.17%x10°8 (
3 HeNe MPE ), ,
1 (t<10%) M PE
IgW = 29892Igt + 1.1892 2 ’ ’
(1) (2) He-Ne ’
, 3 3, '
\ ,1.5mw '
0.5m 2.10s 5.0mW \
5.0mW 0.5m
0.51s 25mwW 0.10s, .
110 Ix , 1.6 x10 °W/cm?,
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Table2 A summary of cacculation resutsfor | MG (x) | 2 |c()2) (x,2)
waist width wg (4) 4
correctionorder  14A 128 100 8 &\ A A A d4 ) )
_ _ G(x,z) = 7 exp(- Ox wp?) (6)
magnitude of the correction order dx
0 2 2 2 2 2 2 1 1 5 zZ =
2 -2 -2 -1 1 0 2 4 6 50mmA =1.012 m
4 -5 -4 -3 -1 1 3 8 12 IG(X)|2
6 -7 -6 -4 -1 1 6 12 19
Wo x/
10 -10 -8 -5 -1 4 11 23 34
Wo 3 ,
20 -16 -10 -4 3 13 27 51 75
2
30 219 -11 -1 10 25 46 8 118 | G(x)]
Fg.5 | G(x)|?versus woand
(2) (1) Mucn( X, 2) x/ wWg ,z =50mm
[} (2) 0/ W02 ]
2
Mha(x,2) 2 M (R ,
2 2 .
M (% . M :
4 3

M@ =T @ (wo,z)\) adxjexp(- Gx? wod)

ar 2 (wo,zN)exp(- ax? wo?) [4x* x )
O/ wod)* - 12x201 wo?)® - 37 wed)?] (4)
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