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Approxinate calculation of Collins formula and application research

WANG M in, LIN an, LI X un—peng, LI Jun—chang
(Faculty of Science Kunm ing University of Science and Technology Kumm ng 650093, China)

Abstract In ower to validate the approxm ate akorihm of Collnd fomula the diffraction mages for a light wave that
passes a thin kens fiom a quadmte aperure were evaluated numerically and can pared with the expermental resulis It is shovn
that the experinental results are n agreementw th the computaton resulis Therebre this approxi ate m ethod is app lied to the
m easurement of the lens focus and the bcus emor betveen the approximatemethod and traditionalm ethod is kss than 1% .
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Fig 2 The smulaled diffraction inages Fig 3 The diffraction in ages getting fran the experinent

a— the diffraction inagebebre the hin lens in optical system ( size 1an X a— the diffraction mage bebre the thin lens n optical systan ( real sie
lan, d+ d, = 141. 5an)  b— the diffraction mage after the thin lns in lan x lan, dy+ d;= 141. 5an)  b— the diffracton mage after the thin lens
optical systen ( size 3 lanx 5 lan, dy= 15 5Sen,d;= 126 Oan) n optical systen (realsiz § len X § lan, dj = 15 San, d;= 126 Oan)
1 1 ,
£ 3 ,
B 3 5 2 ’
f f 9 2 3 9
o1
? ’ ’
) 3 1, 2 6
Tabk 1 Canpared beween theory and experment results for bright striape of diffraction at different detection location
theory mterval of experment nterval theory mterval experment mterval
d;= 1260mm . . relative error %o d;= 145%mm . . relative emor %
stripe fnm of stripe/mm of stripe/mm of stripe/mm
S(1) 0. 986 Q0 978 0 8 S(1) 1 130 1 131 01
S(2) 1. 627 1 624 0 2 S(2) 1 865 1 896 1.7
S(3) 2. 142 2 152 0.5 S(3) 2 456 2 497 1.7
S(4) 2 584 2 637 20 S(4) 2 962 2 92 )
S . .
(5) 2.978 3 021 ﬂ 4 S(5) 3 414 3 480 L9
&
, ( 7) , 3 7 Table 2 The experment data and resulis about focus m easuram ent

dy=155an d;= 126 0an  §(1) §(2) S(3) S(4 S(5)

Y , , S (n) /mm 0.978 1.624 2152 2 637 3 121
|AB | /m 2 34 2375 2405 2482 2452
beus f/an 202 205 208 218 214
3
(7 ’
) 1l f: 20 55(m N
9 - 4
AB = do(1=diff)’ +d:(1- diff)  (10)
(7) ABCD
A B ” ’ ?
» (10) AB .
S(n) 7dQ di ? 9 9
( 10) ya 2
3 )

J_‘= 20 7an (F4% 3057 )
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