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PaccmaTpuBaeTrcs 3aMKHyTass CHUCTEMa KOPPEKIMHM HAKJIOHOB BOJIHOBOTO (hpoHTa, cocTosAlas U3
KOppEeKTOpa HaKJIOHOB, AaTunka [llaka-I"apTMana u cucteMbl yrpaBieHHsl, peaJi30BaHHON Ha IEPCOHATEHOM
koMmIbtoTepe. [Ipuxoasimuii cBeTOBOM My4OK MOMaaeT Ha KOPPEKTOP HAKJIOHOB, 3aT€M OTPaXKaeTcs OT HETO
B HampaBleHUM noTpedurtens. YacTh myyka ¢ MOMOIIbIO CBETOAENUTEN OTBETBIsAeTcs Ha aatyuk lllaka-
["apTmaHa, KOTOPBIH UCIIONIBb3YeTCs AJIE U3MEPEHHS] HAKJIIOHOB BOJIHOBOTO (hPOHTA.

Hatumk Illaka-I'aprMana B 3aMKHYTOH CHCTEME MOXKET paboTaTh B JBYX PEKHMax: B MEPBOM PEKUME
KOHTYp YIpaBJICHHsS 3aMBIKA€TCS HEMOCPEIACTBEHHO MO CMEUICHHUSIM (OKAIbHBIX MATEH MHUKPOJIMH30BOTO
MaccuBa (JeHsnera). Bo BTopoM — BoccTaHaBIMBaeTCs BOJTHOBOM (pOHT mo mojuHoMaM llepHuke; s
3aMBbIKaHUs KOHTYpa YIpPAaBIICHUS HCIIOJB3YIOTCA TEpBble JBa MOJMHOMA, XapaKTEPU3YIOUIHNE HAKIOHBI
BOJTHOBOTO ()pOHTA T10 OCSIM X 1 Y.

PaGota 3aMKHYTOI CHCTEMBl OCHOBaHa Ha HCMOJIb30BAaHUM (YHKIMI OTKIMKAa KOPPEKTOpa HAKJIOHOB,
KOTOpBIE U3MEPSIIOTCS NIEPE/]T 3aITyCKOM IIUKJIa KOPPEKILIUH ITyTeM MoJauu MPOOHOTO HANPSKEHUS T00YEPETHO
Ha KaHaibl X U Y ¥ U3MepeHUH COOTBETCTBYIOIIMX BEIUYMH: JIJISl MEPBOTO pekMMa pabOThl AaTYMKa 3TO
cMmelieHus (hoKaIbHBIX MSATEH, AJI BTOPOT0 — 3HaYeHHsI IEPBBIX ABYX MOJMHOMOB LlepHuke.

[TokazaHo, 4TO MpU HCIOJIB30BAHUU IEPBOrO pexuMa paboThl JAaTYMKAa W MPH HAJIUYUHU B BOJHOBOM
(hpOHTE CBETOBOTO U3TyUYCHUSI KOMBI U KOMOTIOIOOHBIX abepparuii 3aMKHyTask CCTeMa paboTaeT C OMIMOKOM,
oTpesieNiieMOil ypoBHEM JTaHHBIX abeppartuii. Bo BTopoM pekrnMe paboThl JaTurKa MPOUCXOIUT Pa3I0KEeHHE
BOJIHOBOTO (hpoHTa 1o mosvHomam llepHuke, M1 KOMa HE OKa3bIBa€T BIMSHUSA HA TOYHOCTH KOPPEKIHH
HaKJIOHOB BOJTHOBOTO (hpOHTA.

Paboma evinonnena 6 pamkax cocyoapcmeennozo saoanus Munucmepcmea Hayku u vicuie2o 00pa308aHus
P® (mema Ne 125012400749-3).
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A closed-loop system for correcting the slopes of the wavefront is considered. The system consist of a tip-
tilt corrector, a Shack-Hartmann wavefront sensor and a control system implemented on a PC. The incoming
light beam hits the tip-tilt corrector and is then reflect d to the target direction. A part of the beam is branches
off by a beamsplitter to a Shack-Hartmann sensor, which is used to measure the slopes of the wavefront

The Shack-Hartmann sensor in a closed-loop system can operate in two modes: in the first mode, the control
loop is closed directly by the displacements of the focal spots of the microlens array (lenslet). In the second
mode, the wavefront is reconstructed using Zernike polynomials, and the first two polynomials characterizing
the slopes of the wavefront along the X and Y axes are used to close the control loop.

The operation of a closed—loop system is based on the use of tip-tilt corrector response functions, which are
measured before starting the correction cycle by applying a test voltage alternately to channels X and Y and
measuring the corresponding values: for the first mode of sensor operation, these are the focal spot offsets, for
the second mode, the values of the first two Zernike polynomials

It is shown that when using the first mode of sensor operation and in the presence of coma and coma-like
aberrations in the wavefront of light radiation, the closed-loop system operates with an error determined by
the level of these aberrations. In the second mode of sensor operation, the wavefront decomposes according to
Zernike polynomials, and the coma does not affect the precision of the wavefront slopes correction
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