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Improvement of the adaptive mirror of ships
optical location stations

Peztome. OOrpynmosano cxemomexniume piwleHHs AOANMUEHOZO
03epKana CcyOHO80i ONnmMuKo-1oKayiinoi cmanyii. Y npononosanomy
03epKani 6i0cymus He0OXIOHICIb KOPEeKYIUHUX Oitl 3 NIOMPUMKU ONMUYHUX
sracmusocmell 6CIX eleMeHmi@ JIH3U Ni0 GNIUBOM eKCNLYamayiuHux
YUHHUKIG, PO3WUPEHUT OIaNA30H PEANCUMIE POOOMU 1l OOHOUACHO MONCTUBA
He3anejcHa  3MiHa — ONMUYHUX — GIACMUBOCMEU  DI3HUX  NOGEPXOHb.
Obtpynmoseano  3acmocysanms Hiobamy Aimil0 04  6USOMOBIEHHS
eemenmie 03eprana.

Summary. The schematic solution of the adaptive mirror of ship optical
location stations is substantiated. In the proposed mirror, there is no need
for corrective actions to maintain the optical properties of all lens elements
under the influence of operating factors, the range of operating modes is
expanded, and at the same time, independent changes in the optical
properties of various surfaces are possible. The use of lithium niobate for
the manufacture of mirror elements is substantiated.

Jlazepm  CymHOBHX  ONTHKO-JIOKAI[iIHHUX  CTaHIid  MailoTh  psf
crienupiYHIX BigMiHHOCTEH, OOYMOBIICHHMX CIIIBBITHOIIEHHSAM TE€OMETpIi
pe3oHaTopa Ta TOBXKMHOKO XBWJII BUIIPOMIHIOBAaHHS. 3BUYAHO TIOTIEPEYHUIH
repepi3 pe3oHaTopa IMHX JIa3epiB BiIPI3HAETHCS BiJ JOBXKHUHH XBHIII
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NpUOJIM3HO HA JBa MOPSIKHU. Y TaKUX Jla3epax 3aCTOCOBYIOTHCS pPe30HATOPHI
€IEMEHTH  XBWJIEBOJAHOrOo THIy. Jlis BHBOLY  BUIPOMIHIOBaHHS
BUKOPHCTOBYIOTBCS 4YacTKOBO MPO30pi BHXigHI J3epkana. DizudHO
J3epKalla peai3yloThCsl y BUIVIAL MEPIOJUYHHUX CTPYKTYpP, MEpiof SIKHX
MEHIINN AOBXUHH XBWIL. CTPYKTYpH, Y OLIBIIOCT] BUIIA/IKiB, YTBOPIOIOTHCS
METAJIeBUMH  TIPOBITHUKAMH  pi3HHX  KoH(irypami.  BaxmmBumu
BIIACTHBOCTSIMH TIEPIOJUYHUX CTPYKTYp € JOCTaTHBO BENHMKHI Aiama3oH
BapifoBaHHA Koe(QillieHTa TMPONyIIeHHS W MOJMIMBICT 3MiHIOBAaTH
MOJISIPU3ALliffHI Ta €HepreTHYHI MmapaMeTpH ONTHYHOTO BHIIPOMiHIOBAHHS
BHIIPOMIHIOBaHHS. 3a3HAa4YeHi SKOCTI MTO3BOJIUIM 3alfHATH MEPiOJMIHIM
CTPYKTypaM JOMiHYIOU€ TIOJIOKEHHS B TaTy31 BUX1THHUX J3€PKaJ JIa3epiB.

[epioguyHi CTPYKTYpH, YTBOPEHI MapajielbHUMH IPOBIIHUKAMH,
JI03BOJISIFOTh  OJIEP)KYBAaTH JIHIMHO MOJISPU30BaHE BUIPOMIHIOBAaHHS 3
HaNpsIMKOM BEKTOPY HOJsIpU3allii eJeKTPUYHOro NOoJs, NapajeidbHUM
mpoBigHUKaM TpaT. KpiM TOro, mepiofaWdHi CTPYKTYpHU BHOCATH (ha3oBe
3pYILICHHS Y €JICKTPOMArHITHE BUITPOMIHIOBAHHS, SIKE BIZIONBAETHCS BiT HUX
a00 MPOXOJHUTH HACKPI3b.

BenmuuHa ¢a3oBoro 3pyIIeHHS 3aJeKUTh BiJ ITapaMeTpiB MepioudHOL
CTPYKTYPH — TEOMETPUIHUX PO3MIpiB MPOBITHHUKIB 1 BiICTAHEH M)XK HIMHU.
SIKmo napaMeTpy epioANIHOT CTPYKTYPH HEIICHTUYHI Y3JJ0BX i1 TOBEPXHI,
TO II¢ NPUBOIUTH IO 3MiHH ()a30BOr0 (PPOHTY BHIIPOMIHIOBAHHA. Tomy
nepiouyHa CTPYKTypa, SKa CTBOpPEHAa Ha IUIOCKIH TIOBEpXHi, MOXe
HaOyBaTH BJIACTHUBOCTI CKPHUBJICHUX Jj3epKan 1 JiH3. Taki BIaCTHBOCTI
MOXYTh OYTH KOPHCHI NPH BHUKOPUCTaHHI I'PAJIEHTHHUX IPAT SIK BHXIIHHX
J3epKall Ja3epiB. AJpKe B Jlazepax 4YacTO 3aCTOCOBYIOThCS chepudHi
J3epKajia Jyisl JIOCSATHEHHS HEOOXiHOT KayCTHKH pe3oHaTopa W 3HHKEHH:
IudpakLiiHUX BTpaT BUIIPOMIHIOBaHHS. Y pe30HATOpax Jia3epis Jiana3ony
JUIsL  3HMKEHHs JU(PaKUiHHUX BTpaT BHUKOPHCTOBYIOTHCS CepuuHi
J3epKajia 3 OUNBIIMM pajilycoM KpuBU3HM. Taki J3epkasa J03BOJIAIOTH
3MEHIINTH BTPATH HE TUILKU B KJIACHYHMX BIJKPUTHX PE30HATOpPAX, alle i y
pe3oHaTopax XBHJIEBOJHOTO THITYy, OCKUIBKM 3MEHIIYIOTh HETaTWBHHUN
BIUIMB HEOJHOPIMHOCTEH XBWJIEBOMY W 3a30piB MK XBHIJICBOAOM 1
m3epkasiaMu. OpHak cepuyHi J3epKana BEJMKOro pajiyca KpHUBH3HHU
3HAYHO CKJIaJ(HIIle Y BUTOTOBJIEHHI, HIX TUIOCKI 13epkaia. ToMy CTBOpEHHS
IUIOCKUX YaCTKOBO MPO30PUX J3€pKaj, 3AaTHUX BUKPUBIATH (a3oBuit
(POHT eNIeKTPOMATHITHUX XBWJIb, IO BIACTHBE CHEPUIHHM J3E€pKajiaM i
JIiH3aM, € IOCUTh aKTyaJIbHUM 3aBaaHHsM [1, 2].

Bimoma Benmnka KiJIbKicTh KOHCTPYKTHBHOTO BHKOHAHHS TEPiOIUIHUX
rpat. HaiibimbIn TEXHOJOTIYHIMY € METaJIeBi IpaTH, BUKOHAHI Ha TPO30pii
TieNeKTpUdHid mianmoxii. Ha mimmoxiii Mo)kKHa BHKOHYBaTH CTPYKTYpH
pI3HOMaHITHUX KOH(QIrypauidd, Hampukial, y BHIJISAI CYHIIbHUX abo
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(¢parMeHTOBaHMX TPOBiAHUKIB. OCOONMBHH IHTEpec MpPEeACTaBISAIOTH
NepiOJMYHI CTPYKTYpH Y BHIVISI KOHLIEHTPUYHMX KUIEUb 1 pafialibHUX
CMyr, SKi JO3BOJISIIOTH OJEP)KYBaTH Jla3epHE BHUIPOMIHIOBaHHS 3
paniagbHOIO Ta a3UMYTaJIbHOO MOJISAPHU3ALIEO.

Binome n3epkaino, mo BUKOHaHE 3 METally Ta Ma€ Ha CBOIH MOBEpPXHIi
TepioINYHI CTPYKTYPH y BUTIIS/II TPAT 3 MapajebHUX MPOBiIHUKIB (puc. 1)

3.

Puc. 1. [I3epkano nazepa: 1 — MeTaneBi KUIbI; 2 — MPO30pa IIIACTHHA

Hepmomiku mpucTporo, sKi OOYMOBJIECHI BHUKOPHUCTAHHSIM METAIy, 5K
OCHOBH J3epKaa:

HEOOXiJHICTh MOCTIHHOTO KOPEr'yBaHHS 3MiHH ONTHYHHUX BIIACTHBOCTEH
METalleBOi TOBEPXHI NPH KOHTAaKTI 3 HABKONUINHIM CEpEeIOBHIIEM
(ounineHHs Ta nutihyBaHH);

HEOOXiAHICTh JIOJATKOBOI TepMOKOMITeHcallii naedopmaiiii OCHOBH
J3epKana;

HEOOXiJHICTh KOMIIEHCAIlli BIUNTUBY eMiNTHYHOCTI BUIPOMIHIOBAaHHS, KA
00yMOBJIEHa aHI30TPOTIIEIO A3EpKaa.

Haii6inpm OGMM3bKMM 3a TEXHIYHOIO CYTHICTIO Ta PE3yJbTaToM, IO
JOCSITa€ThC JI0 PIIICHHS 3ajadi BJOCKOHAJIEHHS J3€pKaia Ja3epa, €
a3UMyTaJlbHE BUXIJHE J3€pKalio, IMIO MICTUTh METaleBi  KiJbI,
KOHLEHTPUYHO pO3TAIIOBaHI Ha CKISHIM TPo30piii IUIOCKIH OCHOBI-
IUTACTHHI, SKE BIAPI3HAETHCSA TUM, IO IMIMPHHA KUICIb Ta BIICTaHI MiX
HHUMH TTOCTIJOBHO 3MIHIOIOTHCS Y HANPSIMKY Bifl Kparo JI0 IEHTpa IUIACTHHH,
MPUYOMY TIOCTIJIOBHICT, 3MIHM MOXe OyTH IIJJaBHOKO a0o0 TUIaBHO
TUCKpeTHOIO [4, 5].

Henoniku mnpuctporo, siki 0OyMOBIIEHI BUKOPUCTAHHIM CITOJyYICHHS
MeTally Ta CKJIa y OCHOBI A3epKaa:
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3aCTOCYBAaHHS MaTepiasliB 3 MOKa3HUKAMHU TEIUIOBOTO MOIITUPEHHS, 0
CYTTEBO BIAPI3HSAIOTHCS;

HEOOXITHICTh MOCTIHHOTO KOPEryBaHHS 3MIHU ONTHYHUX BIaCTHBOCTEH
METaJICBOi TMOBEPXHI NP KOHTAKTI 3 HABKOJUINHIM CEpEIOBHIICM
(ounienHs Ta nutipyBaHHA);

CKJIATHICTh MIATPUMKH FOCTHPYBAHHA I3€pKajia B HACHIIOK TEIUIOBOTO
BILIHBY;

00OMeKEHICTh Jialma30Hy PeXIMiB POOOTH.

TakuMm 9WHOM, AOIIIBHUM € 3MiHCHEHHS IOCIIIHKEHHS 31 CTBOPEHHS
aIalITHBHOTO J3epKajia, y IKOMY BiICYTHS HEOOXiTHICT KOPEKIIiHHIX il 3
MIATPAMKH ONTHYHUAX BIACTUBOCTEH BCIX EJIEMEHTIB JIIH3W MiJ BIUIUBOM
eKCITyaTallifHUX YMHHHKIB, PO3IIMPEHUIl Aiana3oH peXHUMIB podOTH i
OJIHOYACHA MOXIIUBICTIO HE3aJC)KHOW 3MIHM ONTUYHHMX BIACTUBOCTEH
PI3HHUX MOBEPXOHb.

IMocTaBnena 3amavya BHPILIYETHCS THM, IO aJANTUBHE J3€PKaIo
KopaOeJbHUX ONTUKO-JTOKAIHHUX CTaHLIM, 0 CKIIAJAETHCS 3 OCHOBH, SKa
MICTUTh KOHIIEHTPHYHI ITPO30Pi KUIIISL, HIUPUHA SKUX Ta BIICTaHI MK HUIMU
MOCTITOBHO 3MIHIOIOTECS y HANpsMKY Bil Kparo A0 ILEHTpa A3epKaia.
[ocnimoBHICTE 3MiHE MOXe OyTH IDIaBHOIO a00 IUIABHO IHUCKPETHOIO.
BimMiHHICTE TIPOIIOHOBAHOTO A3epKajia MOJSTae y TOMY, IO KiIbI, SKi
BHKOHAHI 3 €JEKTPOONTHYHOTO MaTepialy Ta PO3IiJICHI mapamu CKia 3i
mTyq9HOTO cardipy, 3TpyNoBaHI B €IWHUA OJNOK y MeXax OCHOBH Ta
MIAKTFOYCH] 710 TUIATH KePYBaHHSI.

KoHcTpykuisi J3epkajia CKIANaeTbCss 3 OCHOBM 1, sika BHUKOHAaHa 3
carnipoBoro ckina. Y BHYTPIIIHBOMY IIPOCTOPI ONOPH  MICTSITBCS
KOHLEHTPHUYHI IPO30pi KiJblisl 3 EJNEKTPOONTHYHOro Matepiany 3, ski
PO3IUISIOTHCS KOHIEHTPUYHUMH KUTBISIMU 3 IITYYHOTO candipoBoro ckia
4, TOBIMHA AKX NepeOyBae y HaHo iana3oHi. Kijbls 3 e1eKTpOONTHYHOTO
MaTepialy Ta IOTYYHOTO CamndipoBOr0 CKJIa BUKOHYIOTBCS METOIOM
IUTa3MOBOTO  OCa/DKCHHs. KimpIld 3 apceHily Taliio CHOJIyYeHi 3
BiJIIOBITHIMH KOHTAKTaMU IUIATH KEPYBaHHS 2, SKa, TAKOXK MICTHTHCA Y
IIPOCTOpPi OCHOBH (pHC. 2).

[pu BKITFOYEHHI A3epkaia A0 poOOTH 3 IUTATH KepYBaHHS HAJXOJIHUTh
Hampyra 0 BIANOBIAHUX KiJelb 3 apceHiny ramiro. Lle no3poisie 3amatu
BIIMOBI/IHI ONITHYHI XapaKTEPUCTHKN KOXKHOTO KiTbIls [5 - 7]. Takum 4nHOM
BimOyeTbcs (OpMyBaHHS HEOOXiZHOI a3WMMyTadbHOI Ta pagiadbHOI
TOJIApHU3allii Ja3epHOTO BUIIPOMiHIOBaHHS. TakoX 3'IBISIE€THCS MOXKIUBICTh
HaJaTH KiJIbIEBIH MepiOAWYHIN CTPYKTYpi BJIACTHBOCTEH BHTHYTOTO
m3epkana Ta (ykycyrodoi JniH3n. OcHOBa Ta KOHIICHTPUYHI Iapu 3i
MTY4YHOTO cardipoBOro Ckjia 3aCTOCOBaHi I 3amoOiraHHs JOJAaTKOBHX
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TEepMIYHUX JedopManiid y o0cs3i a3epKaia Ta MepeKpydyBaHb ONTHYIHOTO
uusaxy ceiria [8 — 10].

//

Puc. 2. AgantuBHE n3epKaio ja3epiB KopabeabHUX ONTHKO-TOKAIiTHIX
craHmii: 1 — ocHOBA; 2 — mu1aTa KepyBaHHsI; 3 — KOHLEHTPUYHI IPO30pi
KIJIBLIS 3 €IEKTPOONTHYHOTO MaTepiaiy; 4 — KOHIEHTPHYHI IapH 3
candipoBoro ckia

VY nuHaMigYHOMY pexHuMi (BKIIOUEHHI iepKaiia 10 poOOTH) BilOyBaeThCs
BHXiJ Ja3epa Ha cTabiIpHUN poOOUiid PeXKUM 1 HaJaIITyBaHHS J3epKaia Ha
LeHTpaibHy dYactoTy. HanmamtyBaHHA mosisrae y 3 TOMy, LI0 3 IUIaTH
KepyBaHHS  HAIXOAWTh  Hampyra JO0  BiAMOBIMHUX  KUlelb 3
€JIEKTPOONTHIHOTO Marepiany. Lle mo3Bossie 3amaTy BilMOBIAHI ONMTHYHI
XapaKTEPUCTUKU KOXKHOTO Kbl TakuM 9iMHOM BifgOyeThest (hopMyBaHHS
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HEOOXiMHOT a3MMyTalbHOI Ta pajiajdbHOi MNOJApH3alii  JIa3epHOTO
BUIIPOMIHIOBAaHHS.

BukopucTaHHSI €JIEKTPOONTHYHOTO KEpyBaHHS J3epKalia MpeJCTaBIIsie
OipII MOXIIMBOCTI NpH 3/AIHCHEHHI DI3HUX PEXHMIB pOOOTH Jasepa.
EnexTpoonTiyHe KepyBaHHS pE30HATOPOM Jiazepa 3acHOBaHE Ha
enekTpoonTHdHOMY edekTi Ilokkenbca, mo monsArae B 3MiHI MOKa3HHUKA
TIepeIOMIICHHS CBITJIa B MaTepiaiax, IOMIIIeHNX B eleKkTpuaHe more [11].

Mopa pe3oHaTopa 3 MONIOHUMH A3epKalaMy SBIISE CTOSYY XBHIIIO, SIKa
eKBIBaJICHTHA [IBOM XBWJIIM, IO ODKaTh, pIiBHOI IHTEHCHBHOCTI, IO
TOIIMPIOIOTHCS B IPOTUIICIKHUX HANpsIMKaX. SIKIIO MOTiK €Heprii B KOXHIH
i3 XBWIB, 10 O1XAaTh, JOPIBHIOE P, TO TpU BiOOWUTTI BiJ JBOX OTHAKOBHUX
J3epKai BigOyBa€eThes BTpaTa moTykHocTi Ha piBHi 2P(1 - R). OTxe, eHepris
BTpar 3a mepio komuBauHsi Oyne craHoButi 2P(1 - R)A/c. Emnepris K,
HAKOMHWYCHA B pe30HATOPI, CKiajge 2PL/c. 3Biku JOOPOTHICTH pe30HATOpa
[12]:

ne R — xoedimieHT BiZOUTTS; A — MOBXWHA XBWJII BHIPOMIHIOBAaHHS; L —
TeOMETPUYHHUH pO3Mip J3epKaia.

[Tpn BIUMBI 30BHIMIHBEOTO €IEKTPUIHOTO IIOJIST MaTepia CTA€ ONTHIHO
aHI30TPOITHMM, IO IPOSBIAETHCSA B 3MiHI IMOKa3HUKA 3aJIOMJIEHHS AN 71
XBWJII BUIPOMIHIOBAHHS, TOJSPHU30BAHOI MapajeJbHO 30BHIIIHBOMY
SIIEKTPUIHOMY TOJIO, Ha PiBHI

an— fiMeEsy
2
rie fij— TeH30p JIHIHHOTO eNeKTPOONTHYHOTO e(eKTy; No— IOKa3HUK
3aJIOMJICHHST Marepiany 0e3 elneKTpudyHOro mons; Epny— HampyxeHicTh
30BHILIHBOTO EIEKTPHUYHOTO MOJIS.

3 BimoMHUX MaTepianiB HaHOUIBIIOK MIpOIO BiJMOBiNAIOTH 3aBIAHHIO
€JIEKTPOOINITUIHOTO KEPYBAHHS I3epKaJIOM apCeHiJl TATii0 Ta Hio0aT JiTiro.
Enextpoontuunuii KoedillieHT apceHia raiifo, SKAH BIAMIHHUHA Bix HyJS,
rs1 = 1,41. Enexrpoontiuni xoedimieHTH HiobaTy IiTito, SIKi BiAMIHHI Bix
HYJS: 33 = 30,8, r13=8,6, rn = 3,4, rsp = 28,0 [13, 14].

[NopiBHAHHA LMX MaTepiaiiB 3 TOYKHM 30py KepyBaHHS JOOPOTHICTIO
3aBJISIKM BIUTMBY €JIEKTPUYHOIO T10JIS 32 Pi3HUMHU HalpsIMKaMU Ha MOKa3HUK
3aJJOMJICHHSI, 1aJI0 Taki pe3ynbratu (puc. 3).

Amgamiz 3anexHocted  (puc. 3) [03BOJsIE BBaXaTHh JOIUIEHUM
BUKOPHUCTAaHHS Y J3epKalli 3alPOIOHOBAHOTO CXEMOTEXHIYHOTO PIlICHHS
HioOary JiTilo, K Matepiaiy, o 3ade3neuye OUIbIINIT Aiana3oH KepyBaHHS
ONTHYHUMHU BIACTHBOCTSMH A3€pKala.
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Puc. 3. 3anexHiCTh BETUIHMHHA JOOPOTHOCTI BiJl TOKa3HUKA 3aJIOMJICHHS

ISt a — apeeniny ramiro (a1 = 1,41); 6 — miobary mitiro (rz2 = 3,4);
6 — Hiobary mirito (rs3 = 30,8)
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KpiM Toro 3acrocyBaHHs HIOOaTy JITil0 JUIi BUTOTOBJICHHS
KOHLIEHTPUYHUX €JIEKTPOKEPOBAHUX KiJIENb A3epKajia, 3a0e3euuTh:

BIZICYTHICTh ~ HEOOXIZHOCTI TMOCTIHHOTO KOpEryBaHHS ONTHYHHX
BJIACTHBOCTEH J3epKala;

CIPOLICHHS I0OCTUPYBaHHS J3epKaJia;

PO3LIMPEHHH Aiana3oH POOOUNX PEKUMIB.

AanTUBHE [3EPKAJ0 3aIPOIIOHOBAHOI KOHCTPYKILIi Ma€ TIEBHI
OOMEXEHHSI OO CBOTO 3aCTOCYBaHHS. [ONOBHE 3 TakMX OOMEXEHb
BiTHOCHUTHCA IO MEXaHIYHOI CTIMKOCTI Ta BIUTUBY ITi IBUIIEHOI TEMIIEPATyPH.

3 OormsIOM Ha MOXJIHMBOCTI, OOMEXKEHHS Ta HENONIKH, PO3BHUTOK
JOCTIDKCHHS Ma€ MOJATaTH Y:

NOJABIIOMY BJIOCKOHAJCHI MOJeNni aJanTHBHOIO J3epKana, sKa
JI03BOJIUTh 3a0€3MeUNTH 1HBapiaHTHICTh J0 OUIBIIOCTI EKCIUTyaTaliiHUX
(haKkTOpIB MPOTITOM TPUBAIUX TEPMIiHIB UYacy;

MOUIyKax allbTePHATHMBHUX MarepialiB 3 OUIbII JOCKOHAIMMHU (Hi3UKO-
MeXaHIYHUMH BJIaCTHBOCTSIMHM JJIs KEPOBAHUX €JIEMEHTIB JI3epKajia;

onTHMi3alil KOHCTPYKIIi 32 KPUTEPiIMH JOBroTpUBAIIOl HAIIHHOCTI Ta
IIBUAIKOIIT.

VY BiAmoBigHOCTI 10 c(hOpMYIHOBAHOI 33a]a4i 3aIIPOTIOHOBAHO HOBE CXe-
MOTEXHiYHe pIlleHHs aJalTUBHOIO J3epKaja CYAHOBHX  OINTHKO-
JMOKamiiHUX cTaHMiiW. Ha BiaMiHYy Big ICHYIOYHX, 3allpOIIOHOBAaHE
CXEMOTEXHIYHE PillIeHHsI CIIPOMOKHE 3HAYHUM YHHOM 30UTHIIATH poOoUmit
Jiana3oH KepyBaHHS. BHpoBajUkeHHS HOBOrO aJalTHBHOTO J3epKaja
JO3BOJIUTh  MiJBUIIMTH  SIKICTh W  HaAidHICTh  (QyHKIIOHYBaHHS
BCTAaTKyBaHHS.
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Abstract. One of the directions that determine the improvement of the
quality and probability of functioning of the ship's optical location station is
the use of the latest materials based on nanotechnology. The lasers of the
ship's optical location stations have a number of specific differences due to
the ratio of the geometry of the resonator and the wavelength of the
radiation. Physically, mirrors are realized in the form of periodic structures,
the period of which is less than the wavelength. Spherical mirrors with a
larger radius of curvature are used in resonators of range lasers to reduce
diffraction losses. Such mirrors make it possible to reduce losses not only in
classic open resonators, but also in waveguide-type resonators, as they
reduce the negative impact of waveguide inhomogeneities and gaps between
the waveguide and mirrors. However, spherical mirrors with a large radius
of curvature are much more difficult to manufacture than flat mirrors.
Therefore, the creation of flat partially transparent mirrors capable of
bending the phase front of electromagnetic waves, which is characteristic of
spherical mirrors and lenses, is a rather urgent task. The goal of the work is
to implement the latest constructive implementation of the adaptive mirror
of optical location stations. The object of research is the processes of
formation and transformation of an optical signal in an adaptive mirror. The
subject of additional research is electro-optical mirrors. It is proposed to
solve the given problem due to the introduction of a new mirror consisting
of a base made of sapphire glass. The inner space of the support contains
concentric transparent rings made of electro-optical material, which are
separated by concentric rings made of artificial sapphire glass, the thickness
of which is in the nano range. Rings made of electro-optical material and
artificial sapphire glass are made by the method of plasma deposition.
Gallium arsenide rings are connected to the corresponding contacts of the
control board, which is also contained in the space of the base. The
introduction of a new adaptive mirror will improve the quality and reliability
of the equipment's functioning.
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