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Semiempirical formula based on Fraunhofer-Diffraction and fitted
with particle size distribution inversion
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Abstract: Fraunhofer-Diffraction has not only theoreticd but d< practicd meanings. The
measurement of particle 9ze is an important gpplication of Fraunhofer-Diffraction. In order to precisgy
cdculate the particle 9ze ,it is necessary to make the resultsof Fraunhofer-Diffraction unlimitedly to dose
to Mie olution. But the consderable/difference between results of Fraunhofer-Diffraction and Mie
lution exigs,if the particle sze parametér x ,defined as x =Tt d/A ,closes by one. This paper proposed a
more exact semiempiricad formula to fit with the particle sze digribution inverson. According to the
semiempirical formula ,the caculation results are exactly coincident with Mi€' s lution at small forward
angles. Comparing with the gpproximation of Fymat A L and Mease K D ,the formula gives much higher
precise of measurement of particle Sze digtribution for dl the range ,epecialy for minute partices. Al ,
this pgper presented two methods to perform the particle sze distribution inverson.
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10.63%; m=1.5,x=6 , 9.6 %; X , ,
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1 , (9) Table 1 Congantsin ssmiempirica formulafor severd refrective indices
X lpHB a b c e e f
, ( v - |DHB)/ Im m=1.33 0.114 0.936 2.21 4.01 5.54 7.05
X m=1.5 0.115 1.05 2.29 4.10 5.60 7.11
x (DHB) 1 m=1.6 0.114 1.06 2.28 4.08 5.58 7.09
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Fig.1 Percentageof rdative errorsof the F,FM and D- H-B gpproximations relative to Mie' s lution as afunction of the
dze parameter in® =0 ,resultsin a,b ang-c areillustrated for m=1.5,1.33 and 1.6

Table 2 The maximum and average percentage of relative errorsof the 2 M D-HB
FM and D- H-B approximations relative to Mi€' s olution for
different sze parameter in severd refractive indices
maxi mum error average error
FM
FM DHB FM DHB
0.5<x<1 64.9% 3.6%  33.5% 2.9% '
m=1.33,x<1;:m=1.5,
m=1.33 1<x<14 7.5% 6.3% 3.3% 2.2%
x<3:m=1.6,x<3
14<x<21 4.3% 2.5% 1.6% 1.0%
0.5<x<3 85% 4.8% 33.4% 2.7%
m=1.5 3<x<ll 9.6% 6.9%  3.2%  1.8% o
o , Mie
11<x<18 4.9% 3.5% 1.8% 1.6%
0.5<x<3 89.4% 4.8% 34.3% 2.4% '
8 ® <10) , :
m=1.6 3<x<9 10.6 % 5.2% 2.7% 1.7%
M , m=1 .44,
9<x<16 9.5% 8.8% 2.9% 2.8%
A =0.6328 m;x=1.5,5,14;
a=0.115,b=1.05,c=2.28,d=4.09,e=5.60,f =7.10, [9,10]
: (9) 8 o (Im- lows)/ 1w 8
D-HB Mie 0 (DHB) , 2
F FM 2 F ,FM X
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scattering angle (deg) scattering angle {deg} seattering angle (deg)
Fg.2 Percentage of relative errorsof the F, FM and D- HB approxi metions relative to Mie' s solution as scattering
angle® (0 <10) ,resutsin a,b and c areillugrated for x =1.5, 5 and 14
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Development of single frequency tunable Cr®* LiS AlFs laser

Zhao Weijiang, Yu Junhua, Zhang Hua, Zhao Xuguang, Zhou Gengfu
(Ingtitute of Opto- Bectronics, Harbin Ingitute of Technology ,Harbin ,150001)

Abgract : This pgoer summarized the deveopment of near infrared lasers, reviewed the present
stuation of snglefrequency tunable Cr** LiSrAlFs laser ,and briefly analyzed the future development.
Findly ,it pointsout that the sngle frequency Cr®* LiSrAlFg laser has wide application prospect.
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