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10.12.2 Mainz, Germany

Specialty glass helps to discover exoplanets

Swiss Nobel Prize Winners in Physics 2019 use spectrometers to measure star movements/ optical glasses are from SCHOTT

Each year, the Nobel Prizes are awarded on December 10, the anniversary of the death of the benefactor Alfred
Nobel. This year’s Nobel Prize in Physics has been split: It goes to James Peebles for his theoretical
contributions to cosmology as well as to the Swiss astrophysicists Michel Mayor and Didier Queloz. The reason
is that the researchers at the University of Geneva have succeeded in discovering the first exoplanet around a
sun-like star using the so-called radial velocity method. This was achieved by using special high-resolution
spectrometers, whose precise measurements are performed using highly refractive optical glasses

Swiss 1.2-m Leonhard Euler Telescope
CORALIE spectrograph

-




Crexkna gna pONoONHEeHHOM PeasNibHOCTMH
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“1. Amma S. et al. Development of glass wafer with high refractive index for AR/MR glasses // AGC research report. 2019. Vol. 9. P. 8-12.
*2. Sprengard R. Full-Immersion AR: The Path to Consumer-Friendly Devices // URL: https://www.photonics.com/Article.aspx?AID=65320. Photonics Spectra. Sep 2023




AKTyanbHOCTb pa6oThl 3apaua

PaclumpeHmne HoOMeHKNaTyPbl
OMTUYECKMX CTEKOJST
OcCHOBHbIe@ HAONPABNEeHUS C BbICOKMM MOKO3ATENEM MNPENOMAEHNS

MccnenoBaHun®

= CcTeksa cBbicokMM Ng (>1,7); A N RS S
" CTEKJIA C BbICOKUM vy (>60); :
" CTEKJIO C BbICOKMM Ny U BEICOKUM Vy; La-glass
" CTEKJIA C BbICOKMM Ny U HU3KUM Vg,
" CTEeK/1a C OCO6bIM XOOOM YACTHOM OMCMePCUM;
" CTEKJ1A C NMOHUXEHHOM MNIOTHOCTLIO P;

" CTEKSIO MPO3PAUYHbIE B YO 061ACTH;

= CTEeKSIA C HWU3KMM 3HaYeHnem T, (<600 °C).

.
oooooooooooooo

* Hartmann P. and other. Optical glass and glass ceramic historical aspects and
recent developments: a Schott view // Applied optics. 2010. Vol. 49, N2 16. P. 157-176.
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CuHres ctexkon B cucteme La,0;-Al,0;-B,0:-SiO,
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IOuarpaMmbl CBOMCTB pa3pa60TAHHbIX CTEKOJ
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Pa3pa6oTka TeXHONormm nony4yeHms
MHOIOKOMIMOHEHTHOIro CTeKna
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OnTudyeckKkue CBOMCTBA CTEKON
CUCctTémbli L0203-Nb205-BZO3
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TepMHUyeckKkme CBOMCTBA CTEKON
CUucCtTemMbl L0203-Nb205-BZO3
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Bbi60p NepcneKTuBHbIX COCTABOB B
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'MnoTtesa o «<HenpepbiBHOM HENMPABUNIBHOMU CETKE»
William Zachariasen - 1932 rop

W.H. Zachariasen (1932). "The Atomic Arrangement in Glass". J. Am. Chem. Soc. 54 (10): 3841
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EXAFS-cnekTpbl ctekon LNB
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Moaudéuumuposanue TiO, u ZrO,
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Moauduumnposanume CaO u ZnO
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JlazepHoe moaudmuUpoOBAHUE

J1o3epHasa 3anmnchb BOJTHOBOOOB B O6beEME
BbICOKOMPENOMMAMOLLMX CTEKOJT

*Sugioka K. et al. Three-dimensional femtosecond laser processing for "Sprengard R. High-Index Glass Wafers Open a

lab-on-a-chip applications // Nanophotonics. 2018, Vol. 7(3), P. 613-634. Path to Mass-Marketing AR Glasses // Oénacte
’ } 1 b i Information Display. 2020. Vol. 36, N2 3. P. 30-33. BBOOQ
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*Lipatiev A. S. et al. Direct laser writing of LaBGeO5 crystal-in-
glass waveguide enabling frequency conversion // Crystal
Growth & Design. 2017. Vol. 17 N2 9. P. 4670-4675.
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PacuyeT reoMeTpum BOJIHOBOAOB

Lo v v v o b v v v o by v v v by v v v s by v v s by g

457 4m A H “ - i

x103

: | 3 125
| _,H” : |,
“ ] {15

PaccuutaHHasa Mmoga
BOJIHOBOAA AN reoMeTpUu
TUNAa «pOoTOHHBIA KpUctTann»*

FeomeTpusa BonHoBOAA TMNA
«pOTOHHbDbINA KpUcTann»*

*Roth G.L. et al. Polymer photonic crystal waveguides generated by femtosecond laser //
Laser & Photonics Reviews. 2021. Vol. 15. N2 11. P. 2100215.




BonHoBOAbI B BbICOKOMNMPEeNOMNAILWIUX CTeKNAX

Bua BonHoBOAA C
TOpLUA U CBEepXYy

Oéwum Bug Mmoabl
BONMHOBOAO

NoTepwu:
ILs = 1,5 nb/cM
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MopaenbHble CUCTEMbBI ANS U3yYeHUs
CTPYKTYPbl BbICOKOMNPENIOMASIOLUX CTEKON
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CTPYKTYPHAS XAPAKTEPUCTUKA
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lNepcnekTuBbl UCCNefOBAHUS

Pa3pa6oTka onTUYeCKUX CTeKon ¢
nokasarenem npenomnexHus np 2 2,0
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BboiBOabI

N3yyeHbl O6NACTM CTEKNOOOPA30BAHUA B YeTbIPEXKOMMOHEHTHOM cucteme La,Oz—AlLOz—
B,Oz—SiO, (LABS) C BbICOKUM COOEPXAHMEM OKCUOA NAHTAHA (27 MON.%) 1 TOEXKOMMOHEHTHOM
~cucteme La,O3—Nb,Os-B,O3 (LNB) ¢ cogepxanvem okcnaa naHtaHa (20-30 mMon.%) 1 HanpeHsl
\ Haunéonee NepcnekTUBHbIE O6NACTM COCTABOB OJ19 MOCAEnyoLWero MogmeuUmMpOBAHUS C LIENBIO

OOCTUXEHUA BbICOKMX MOKA3ATENEN MpesioMNeHnd N ONTUMASIbHbIX TEXHONOIMYEeCKMX NAPAMETOOB
CUHTE3A.

[TyTeM MOONPUUMPOBAHUA MCxOOHbIX MOTPWL, LABS 1 LBN pa3pa6oTaHbl MHOTOKOMMOHEHTHbIE
CTEK/Ia C NOKA3aTeNnamu npenomneHmna ng = 1,81-2,04 1 NNOTHOCTLIO He 6onee 4,8 r/cM3, KoTopble
\ MOTyT  6biTb  YCMNELWHO PeasIM30BAHbI B YCNOBUAX MUHUOTIOPU3OBAHHOIO MPOW3BOLCTBA  C
N\ TOSy4eHNEM rabAPUTHBIX 3ArOTOBOK OMTUYECKOrO KAYECTBA.

MeTooamm CTPYKTYPHOIo aHdadnmM3a oripepnesjiedbl  OCHOBHblE  CTPYKTYPHble  edWHUMLbI,

CMOCOBCTBYIOLME MOYYEHUIO YCTOMUMBBIX K GA30BLIM pasgeneHmam crtekon cuctembl LNB npwm
\ BbICOKOM COLEPXAHNM HECTEKTIO06PA3YIOLLMX OKCUOO0B.




BboiBOabI

PaspaboTaHa SKCMNEPUMEHTASTbHAY TEXHONOTUS Noy4eHns MHOIOKOMMOHEHTHbIX

BbICOKOMPENOMAOLLMX CTEKOST OMTUYECKOro KA4ecTBA HA OCHOBe cucTeMbl LABS. TexHonorus

\ MO3BONFET MONYYATb OOHOPOAHOE CTekso (Maccon fo 1kr) B o6beMe CTeKTOBAPEHHOro Cocyad
NN 300 M1 mpy MAKCUMANbHOM TEMMEPATYPE BApkK He 6onee 1450 °C.

[logo6PAHbl  OMNTUMASbHBIE  MAPAMETPEbl  $EMTOCEKYHOHOro  NIA3ePHOro  U3NydeHud,
obecnedumpaole GOPMUPOBAHME YCTOMUMBBIX CTROYKTYP B O6beMe MHOMOKOMMOHEHTHbIX
BbICOKOMPENOMAAIOLLMX CTEKOS C NIOKASbHLIM M3MEHEHMEM MOKA3ATENd NPEeNoMNeHna Boee YeM
\ An = -6x1073, 4TO NOATBEPXAAET BO3MOXHOCTb 3AMMCU ONTUUECKMX BOSTHOBOAOB C MUHUMCbHEIMM

noTepsaMu.

[MpennoxeHbl MOAENM CTPYKTYPbl O6NMXHEro MOoPSOKA AN BbICOKOMPENOMAMOWMX SAHTOH-
COOEPXALIMX CTEKOS, O6ecnednBaloLlLMe npremMneMyto  CTeko0BPA3YIOLLYID CMOCOGHOCTD,
« KOTOpble MOryT 6blTb  WCMOb30BAHbI A9 PA3PABOTKM U BHEOPEHUS HOBbIX OMNTUYECKMX
N\ MaTepunanos.
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