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Tunable laser with high distinguishabil ity

He Zhongjiao, Ma Yangwu
(Department of Optical Engineering ,Zhdiang Universty ,Hangzhou ,310027)

Abstract: Based on the lution about Fresng- Kirchoff diffraction integral equation and the viewpoint about
maintaining the fundamenta mode o<tillating, an expresson which can directly describe reation about the least
distinguishable wavelength interval of the tunable laser and the grating resonator parameters ,the grating parametersis put
forward ,and the expresson is conformed with experimenta results.
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Table 1 The cdculation results by AN =6/ D (a=3mm)

the  curvature
radius of conr
plete reflective
mirror R/ m
the least digtin-
guishable wave-
length interva
AN/ mm

8.6x10° 7 5.3x10°7 4.05%x10° 7 3.14x10" '

AN =2d[(a- W/

R] xco® (a=3mm) , R=3m,R=5m,

R=7.5m,R=10m , 2
Table 2 The cdculation results by AN =2d[ (a- W/ R]cos
(a=3mm)

the curvature
radius of comr
plete reflective

mirror R/’ m
the least digtin-
guishable wave
i 7.05x10°°3.13%x10° % 1.66x10°° 0.98x10" ¢
length interva
AN/ (mm)
2 :
00°1
02°0 R(46)
R(48) ,
3m
4
R
_ _ Fg.4 The power pedigree of the vari-
=3m, R =5m, able curvature radius (the dis
R=7.5m charge tube diameter 2a = 6mm)
a- R=3m b- R=5m
c- R=7.5m
3
L R L
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AN =2d[(a- Wy / R]cost

2 2 : ,

AN =2d[(a- Wg)/ R]oo® (R=5m) ,
a=3mm,a=2.75mm,a=2.5mm

, 3
Table 3 The caculation results by AA =2d[ (a- w9/ R]cost
(R=5mm)
the  radius of
discharge tube 3 2.75 2.5

a/ mm

the  digtinguisha

bility of the res 3.17x10°% 2.46x10°%® 1.81x10°°®
onator AN / mm
3 y a- )
5 )
a=2.75mm,a=2.5mm

a

Fig.-5 The power pedigree of the variable discharge tube radius(the
curvature radius R =5m)
a- a=2.75mm b- a=2.5mm,R=5mm

AN =2d[(a- Wg/ R]coN

1 (1) -

AN =2d[(a- Ws)/
Rloost  (2) g
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