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CoBpeMEeHHbIE ONTHYECKUE CHUCTEMBbI, (PYHKIHMOHUPYIOIIME B pEaJbHbIX YCIOBUSIX, HEU30EKHO
CTAJIKMBAIOTCS C MPOOJIEMO CHIYKEHUS KaueCTBa CUTHAJA M3-332 HEOAHOPOTHOCTEH CPeIbl pacipOCTpaHEHUS,
Oyap TO armocdepHass TypOyJIEeHTHOCTh, TEPMUYECKHE adeppaluu B JIA3€PHBIX YCTAHOBKAX WIIH
HECOBEPIIEHCTBO CAMHUX ONTHUYECKUX 3JIEMEHTOB. [laHHas 3ajada pemaeTcs METOJaMHu aJallTHUBHOMN
OIITHKH, KOTOPHIE 33 CYET aKTUBHOM KOPPEKIIMU BOJHOBOTO (PPOHTA MUHUMHU3UPYIOT BIUSHUE CIyYalHBIX
BO3MYIICHHU U TIOBBIIIAIOT peatbHyI0 3()(HEeKTHBHOCTH MPHOOPOB.

KittoueBbIM 351eMEHTOM J1H000H aJanTUBHON ONTHYECKONW CUCTEMbI, OTBETCTBEHHBIM 33 HEMOCPEICTBEHHOE
YCTpaHEHUE HMCKAKCHUW CBETOBOW BOJIHBI, SIBIAETCS (Pa30BBI KOPPEKTOP. DTO YCTPOWCTBO MOXKET OBITh
pearM30BaHO HAa OCHOBE pa3IMYHBIX (DU3MYECKMX NPUHIMIIOB M KOHCTPYKTHBHBIX DEIICHHH, OIHAKO
HanboJee MUPOKOE MPUMEHEHHE Ha MPAKTHKE MOIydrIIo 1ehopMUpyeMOoe 3epKajio, CIIOCOOHOE U3rndaThes,
KOMIICHCUPYS HCKa)KEHHBIN BOJTHOBOW (DPOHT.

D¢ hekTHBHOCTE KOPPEKIMH TYypOYJICHTHBIX HWCKKEHUH 3€pKaioM HANpsSIMyl 3aBHCHUT OT €ro
KOHCTPYKTUBHBIX IaPAMETPOB, CPEAU KOTOPHIX KIIOUYEBYIO POJIb UTPAET KOJIUYECTBO YIIPABIIAIOIIHUX YJIEMEHTOB.
C onHOHN CTOPOHBI, YBEIMUYEHHUE YHCIa KaHAJIOB YINpPaBJICHMs pacIIUpSieT JMana3oH BOCIPOM3BOAMMBIX
abeppauuii ¥ MOTEHIMAJIBHO MOBBIIIAET KauecTBO KoppeKuuu. C Ipyroi — BEJET K YCIOKHEHUIO CUCTEMBI
YIPABJICHUS U POCTY CTOUMOCTH KOHCTPYKIMU. B CBSI3M ¢ ’TUM BO3HHMKAET aKTyallbHas 3aJa4a ONpEeCIICHUS
ONTHMAJIbHOTO KOJINYECTBA YIPABJISIOUINX 3JIEMEHTOB, 00ECIIEUNBAOLIMX IPUEMIIEMOE KAaU€CTBO KOPPEKIUU
IIPU pa3yMHOM KOHCTPYKTHBHOM CII0KHOCTH 3€pKaJIa.

B macrosmeit pabote wuccnemyercs 3aBUCHMOCTh OCTaTOYHOW OMIMOKHM KOPPEKIHMH aTtMochepHOit
TypOyJIEHTHOCTH OMMOP(HBIM 3€epKajoM C paJdaIbHO YIJIOBOH CTPYKTYpOHW JJIEKTPOJOB OT dYHCIa
YHOPaBISIOUUX 371€MEHTOB. OnpeaesitoTcsl ONTUMANIbHbIE 3HAYEHMsI YUCIa 3JIEKTPOIO0B, 00eCIeunBaroIie
HeoO0XxouMoe 3HaYeHue mapamerpa LI Tperns npu pa3nuyHbIX yPOBHAX TYpOYJICHTHOCTH.

Paboma svinonnena 6 pamkax eocyoapcmeenno2o 3adanus Munucmepcmea HayKu u 8vicuie2o 00pasoeanus
P® (mema Ne 125012400749-3).

INFLUENCE OF THE NUMBER OF CONTROL ELECTRODES OF A BIMORPH DEFORMABLE MIRROR
ON THE EFFICIENCY OF ATMOSPHERIC DISTORTION CORRECTION

P. M. Kuzmitsky*, J. V. Sheldakova

Sadovsky Institute of Geospheres Dynamics of Russian Academy of Sciences, Moscow, Russia
*E-mail: kuzmitsky@activeoptics.ru

Optical systems that operate in real-world environments often encounter signal degradation due to
inhomogeneities in the propagation medium. These disturbances could be caused by atmospheric turbulence,
thermal aberrations in laser active elements, or imperfections in the optical components themselves as well
as their adjustments. Such issues could be solved by adaptive optics methods. The goal is to minimize the
impact of random disturbances and significantly improve the actual performance of the devices by aberration
compensation.

The key element of any adaptive optical system, responsible for the removal of the light wave distortions, is
a phase corrector. This device can be implemented by using various physical principles and design solutions.
However, the most widely used solution in practice is a deformable mirror, which can bend and thus compensate
for the distorted wavefront.
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The effectiv ness of the turbulent distortion correction by a deformable mirror depends directly on its
design parameters, especially the number of control element. On the one hand, increasing the number of
control channels expands the range of correctable aberrations and potentially improves correction quality. On
the other hand, it leads to a more complex control system and higher construction costs and reduced
reliability. Therefore, the determination of the optimal number of control elements is a highly relevant task.

In the present work, the dependence of the residual error of atmospheric turbulence correction on the
number of control elements is studied for a bimorph mirror with a radial-angular electrode structure. The
optimal numbers of electrodes that ensure the required Strehl ratio at different turbulence levels are determined.
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