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Effect of the Spherically Aberrated Lens on Beam Quality
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Abstract Based on the beam propagation equation in free-space£-the hyperbolic-fit mothed is used to calculate the M?- factor of
Gaussian beams passing through a spherically aberrated lens. MeanwhileE-the power in the buckef PIBECat the geometrical and
real focal planes of Gaussian beams with spherical aberrations is also studied. Both M?-factor and PIB are chosen as the criterion

for charactering laser beam qualityE-detailed numerical calculations are performed to illustrate the effect of the spherically aberrated

lens on laser beam quality. The results obtained in this paper would be useful for some practical applications.
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Fig.1 Gaussian beam passing through a

spherically aberrated lens
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Fig.2 M2 factor as a function of spherical aberration coefficient £C,
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Fig.3 Power-in-the-bucket curves at the geometric focal plane
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Fig.4 Power-in-the-bucket curves at the real focal plane
£7af0w; =0.7 mmB bEOw, = 0.5 mmB c£Owy =0.3 mm

3 %4 AU

+%TA2EOA M2 00x0°T PIB x+121aE@0EA; FAV02T
Ey£6U0»°aCE¢ 6 TANDY:¢ AECOZTT, %0, REL1AEGOEA,
BAO°TI j£YEEA+TA-E£G02TEL 12 00x000” 6 jEEATTAT
0-00ECCO2TOYADZ " Co»+a£-0T0EL1AC FEARE<ABAT

Té_REL-02Yj £0U%, O THLARETENAT-CO2TTUEY%a 100U
pAdy j ¢°Co2T01aEapAAUA: Y OPTE "PIBEO° Ti Tal-£-
COEL0@Y%upT j EOUENYE KL ARETESY COZTEL PALAEGUAAU
A¢ v OPTEY%upT£50N; ORCTEE2TEY A, ©Co2T T, %uAUEN
T03-NUE&Y«TPY%0%L £ 0AUA; Vi OPTEUAKCIEA™ ©aA; £-
OyCo2TETPALAEGOEA, hupTE£9@CTEE2TEYPA  ©Co2TT



op 1

HUAUELLAE@OE Ay uAps , AEE j EOUENYE Lax+OPEIEELOA
T T0CO2TPAT % £00 " EEx%TAPAOADO%AAUTOENYE Y
1314N§ Ty I3PAERYEECOD2T  0A0APA £

2T ¢ TA Tx

1 H. H. Hopkins. Wave Theory of Aberration. LondonE°Oxford
UniversityE-1990

2 W. T. Welford. Abrrrations of the Symmetic Optical System.
New YorkECAcademicE-1974

3 C. A. Klein. Optical distortion coefficients of high-power laser
windows. Opt. Eng.EA990£-284£8343 ~ 350

4 F. W. DabbyEJ. R. Whinnery. Thermal self-focusing of laser
beams in lead glasses. Appl. Phys. Lett.E-1968£-18"8£8284
~ 286

1/40

5

6

7

13 28 Ui

A. E. Siegman. How to£ Maybe£0 Measure Laser Beam
Quality. Trends in Optics and Photonics Serie£”” Optical Society
of AmericaE~Washingtonf-D. C.E84998E-17E984 ~ 199
A. E. Siegman. Analysis of laser beam quality degradation
caused by quartic phase aberrations. Appl. Opt.£-~1993£-32
£730£€5893 ~ 5901

S. A. CollinsEJr. Lens-system diffraction integral written terms
of matrix optics. J. Opt. Sos. Am.E£-1970£-68 7£82168 ~
1177

Jixiong Puf-Shojito Nemoto. Encircled energy of Gaussian
beams focused by a lens with spherical aberration. OptikE-
1999£-118 '5£E217 ~ 222

Pu Jixiong. Lenses with spherical aberration for generating
subdiffraction-limited focusing. Chinese J. Lasers£ 0D (%0
LTA£B4999£-A26 '6£E542 ~ 546" in Chinese£O



