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The development of zoom optical systems for riflescopes is considered a complex
and multi-iteration procedure. It involves several stages, including first-order design,
aberration synthesis of optical components, and optimization of a whole optical
system.

The design of such optical systems with extreme functional parameters and the
high image quality is complicated when using glass catalogs which contain widely-
used glasses only as well as when the total number of lenses is limited in the system.
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Fig. 1. Optical layout of the developed zoom riflescope (five zoom configurations corresponding to
magnifications 16x, 13x, 10x, 7x, and 4% are shown from top to bottom, respectively)
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This work presents a technique for automated parametric synthesis of multi-lens
zoom optical systems for riflescopes. The technique is based on applying one of
modern global optimization algorithms. It was implemented in the computer program
PODIL developed by the authors. The program enables to design multicomponent
zoom optical systems in an automated mode. It takes into account user-defined
boundary constraints on prescription parameters, overall dimensions, various
aberrations, etc.

The optical schematic diagram of the designed zoom riflescope is presented in
Fig. 1. The riflescope provides the magnification range 4-16x. It has the front focal
plane (F1), the entrance pupil diameter 42 mm, the overall length 325 mm, and the
eye relief within 85-90 mm. The field of view varies from 5.15° to 1.32°. No beam
vignetting occurs, even at lowest magnification.

The aberration analysis indicates that the designed zoom system delivers the high
image quality. In five controlled zoom positions, the rms-values of output angular
aberrations do not exceed 1 arc. minute in the whole spectral range (0.47-0.656 um).

The report presents the results of the research and provides practical
recommendations that may be useful for optical designers.

Keywords: zoom optical system, riflescope, aberration, automated design,
magnification.
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KOHTPOJIb ITOJIOKEHHS JIHHII BI3YBAHHS OIITUYHNM X ITPULIJIIB
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B nomoBial po3risgaeTrbes Crnoci®d KOHTPOJIKO TOJIOKEHHS JIHIT BI3yBaHHS
ONTUYHMUX MPUIUIIB HA  OCHOBI  ONTHKO-CJIEKTPOHHUX  KOMIUIEKCIB, IO
BUKOPHCTOBYIOTh Cy4YacHY €JE€MEHTHY 0a3y: Jla3epHe JKepeso BUIPOMIHIOBAHHSA 1
g poBuii poTonpuiimay.

CyTtb crocoOy moJjisirae y BU3HAYEHHI KOOPJIWHAT JIiHIl BI3yBaHHS MPUILTY, L0
KOHTPOJIIOETHCSI, BIJHOCHO JIA3€pHOTO TMPOMEHS abo HopMaii 10 J3epKaia,
OJTHO3HAYHO 3B’si3aHMX 3 0a30BUMU €JIeMEHTaMU CTpuelnbkoi 30poi. Anrebpaiuna
PI3HUI KOOPAUHAT MPOEKIIN JiHIT BI3yBaHHS 1 0CI1 JJa3epHOTO MpoMeHst abo HopMmati
70 J3epKajia 0 1 MICs 4eproBOro eramy JWHAMIYHUX BUIPOOYBaHb (B Mpolieci
cTpiibOu abo BuNpoOyBaHb Ha JUHAMIYHOMY CTE€H1) BHU3HAYUTh BEIUYHHY
BIIXWUJICHHSI JIIHIT BI3yBaHHSI TPUITLTY.
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