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Hcnonb3yeMble BO MHOTUX aganTUBHBIX onThueckux cuctemax (AOC) (B cuily mpOCTOTHI pElIeHUsl U
OTHOCHUTEJBLHOHN JCIICBU3HBI M3TOTOBJICHMS) AaTdyuK BOsHOBOro ¢ponrta ([IB®) tuma Illaka-I"aprmana,
YMEHBIIIAET BECh MPUXOSIINIA CBETOBOM MOTOK Ha BEJIMUYUHY, TPOMOPIMOHATIBHYIO KOJIUYECTBY DJIEMEHTOB
€ro MUKPOJMH30BOTO PacTpa, YTO MPUBOAUT K COKPAILIEHUIO AATbHOCTU PAaOOTHI TAKUX CUCTEM.

B 3T0i1 cBs131 A1 TOBBIIIEHHS COOTHOIIEHUS cuTHaN/myM Ha Beixojae AOC crapatorcst 100 yBETHUUTD
aneptypy OC, nubo0 ucnonb3oBath (HOTOMPUEMHBIE YCTPOICTBA C TMOBBIIIEHHOW YyBCTBUTEIBHOCTHIO.
[TepBbIii ciocO6 MPUBOIUT K HEONTPABAAHHOMY YBETUYEHHUIO TabapuTOB, CTOMMOCTH U CPOKOB MPOU3BOJICTBA
(OCKONIbKY HM3TOTOBIIEHHE ONTHYECKUX JJIEMEHTOB OONBLIOTO JAMaMeTpa 3aHUMAeT JJIUTEIbHOE
BpeMs) U Ooibllle MOAXOMUT JJIS CTAalMOHAPHBIX CHUCTEM, YeM JJIsi MOOWIbHBIX. BTOpoii cmocob, mpu
KOTOPOM BBIOMpAETCs] BHICOKOYYBCTBUTENbHAS BHJICOKaMepa YacTO MPUMEHSAETCS B aCTPOHOMHYECKUX
CUCTEMax, OJIHAKO TaKHUe€ BUICOKAMEpPBI, KaK MPABUIIO, SBISIIOTCS HU3KOCKOPOCTHBIMH, YTO COBEPIICHHO
Henpuemiemo s 6onpmuHcTBa AOC. Tloatomy nns AOC, paGoTaronux Ha TOPU3OHTANBHBIX Tpaccax,
HanboJiee MPEANOUYTUTENFHO UCIOJIb30BAHUE YCUIUTENS SIPKOCTH Ha OCHOBE 3JIEKTPOHHO-ONTHYECKOTO
npeoOpazoBarens (DOII). Caerosnepreruyeckuit pacuer ans DOIl ¢ kosddunueHToMm ycuneHus
sprkoctd 10* mokaspiBaeT, YTO MPH €ro HCIOJb30BAHUU CYIICCTBEHHO BO3pPAcTaeT COOTHOIICHHUE
curtan/mym Ha JIBO.

Coznannbiil 1aT4uK BoJHOBOTO (hpoHTa Ha ocHOBe DOII mokaszan, 4To mpu OJUHAKOBOM CBETOBOM MOTOKE
Ha 00b14HOM Kamepe u Ha [IB® ¢ pactpom 30 %30 spKOCTh MATEH B KAXKIOM 3JIEMEHTE pacTpa U Ha OJUHOYHOM
Kamepe MpakTUYeCcKH He oTinyaroTcs. C ydeToM KOJIMYecTBa 3JIEMEHTOB pacTpa, paBHbIM 900, mexnay
KOTOPBIMU JIETUTCSI UCXOHBII CBETOBOM MOTOK, MOHO TOBOPUTb, YTO BBIMIPBILI MTPU UcHoyib3oBaHUU DOI1
coctaBui okoso 10°.

Takum ob6pazom, ucnonszoBanue DOII B cocrae /IB® tumna Illaka-I'aptmana mns AOC mo3Bosser
CYILIECTBEHHO MOBBICUTH UYBCTBUTEIBHOCTH, a, CIEI0BATENILHO, U JAIbHOCTh PAOOTHI TAKUX CHCTEM.
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The Shack-Hartmann type wavefront sensor (WFS) used in many adaptive optical systems (AOS) (due to
the simplicity of the solution and relative cheapness of manufacture) reduces the entire incoming luminous
flux by an amount proportional to the number of elements of its microlensing raster, which reduces the range
of operation of such systems.

In this regard, to increase the signal-to-noise ratio at the AOS output, they try to either increase the OS
aperture or use photodetectors with increased sensitivity. The first method leads to an unjustified increase in
size, cost and production time (since the manufacture of large-diameter optical elements takes a long time) and
is more suitable for stationary systems than for mobile ones. The second method, in which a highly sensitive
video camera is selected, is often used in astronomical systems, however, such video cameras are usually low-
speed, which is completely unacceptable for most AOS. Therefore, for AOS operating on horizontal routes, it
is most preferable to use an image intensifier, based on an electron-optical converter (EOC). The light-energy
calculation for EOC with a brightness gain factor of about 10* shows hat when using it, the signal-to-noise
ratio on the WFS increases significantly
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Created on the basis of EOC, it showed that with the same luminous flux on a conventional camera and on
a WFS with a 30x30 raster, the brightness of the spots in each element of the raster and on a single camera
practically do not differ. Taking into account the number of raster elements equal to 900, between which the
initial luminous flux is divided, we can say that the gain when using EOP was about 1 °.

Thus, the use of EOC as part of a Shack-Hartmann type WFS for AOS makes it possible to significantly
increase the sensitivity and, consequently, the range of operation of such systems.
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