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A Transcendental Laser Intensity Function and Its Numerical
Fitting Method
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Abstract A transcendental function is proposed to describe laser intensity distribution, and its fitting method is
given. The transcendental function which is based on Gaussian distribution function is fitted by multivariable
optimization method, concretely by direction search method combined with least square method. The results show

that the transcendental function is more suitable than Gaussian distribution function to describe laser intensity

4
distribution; and the time complexity of direction search method [ O( 2] N;) ] is much smaller than that of traditional
i=1

1
enumeration method [ OCII N;) .
i=1
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Fig. 3 Illustration of example 1. (a) Grid of prototype data; (b) grid of fitting function; (¢) comparison between

prototype data and fitting function at x=0; (d) comparison between prototype data and fitting function at y=0

MR IR T S () ST 278 14 B Y e 5Ok
— SRR IR ) SR O ' 9 0 A RE 8 B R O
DRIk ok o 0 7R R 50 EL g 37 2 oR KOA B 4 90
RN ERA RSN LR VS R P ) N S N

.
SEEC I

PR T — ol R o RO i 3 DA T B

0302004-4



FOCARSE . —iE R OGS BRI S LR A S T T

@ ; (b)
215 15
5 g
& 10 & 10
= =
= e
It It
= 2%0 = 2%0

1 0 1 0 = 200

2,5 —100 —100 2, —-100 —100

%y, =200 -200 m fooat %, =200 -200 o oo™
@ 16,
£ g
g g
s 8 s s
E 6/ z 6
ot ot
= 4 = 4
+ prototype + prototype
21 — fitting 2 — fitting
" 0 function . o function
. . Il = _ X . . + r — K3 \
-150 -100 -50 0 50 100 150 -150 -100 -50 0 50 100 150
Yy /mm x /mm

B4 B 2 BRI, Ca) JEERDECHE FOA% 5 (b) 305 BRI RIS 5 (o) =0 AL LG SRS IR BVEAE X 5 (D y=0 A E
PR30 T B X L
Fig. 4 TIllustration of example 2. (a) Grid of prototype data; (b) grid of fitting function; (¢) comparison between

prototype data and fitting function at x=0; (d) comparison between prototype data and fitting function at y=0
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prototype data and fitting function at x=0; (d) comparison between prototype data and fitting function at y=0
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