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TEAECKOIbI-PEPPAKTOPHI
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O6beKkTMBOM SABSETCS cobuparowas nMH3a (MNn cMcTema JInH3).




1668 roa O6beKTMBOM SIB/IIETCS BOrHYTOE 3epKasio




wikipedia.org

TeM 6osee cnabbie
KonnyecTtBo CBeTa 3aBUCUT OT AMaMeTpa obbekTuBa
2. YT0bbl paccMoTpeThb 6onee Menkue aetanu (yBenumyeHme).

[penencHoe yBennyeHne tem 6onblue,
yeM 6onblle AnaMeTp o6beKkTMBa.

[AnameTp 3payka rnasa 5-8 mm.
[lepBble Teneckonbl — CAHTUMETPBI.
KpyrHble coBpeMeHHble Teneckonbl —
ao 10 meTpos.

Crposawumeca 30-40 MeTpoB.

[poekTbl — 4o 100 metpos!!!!



[QHeprusi/nnowanb/Bp

* UTobbl yBUAOETH Cnabble CTOYHUKM -
HaM Hago cobupaTtb 3HEPruto

c bonbLioOM Nnowaau.

converging lens

focal point (F)

BonbLie aHeprin — 6onblie doToHOB!

—

E=hv

parallel light rays
from a distant object
o

h=6.63 1027 3pr c

1 3pr =107 [x

13B=1.6 1012 3pr




05151 CUHEro (BUL
n anametpa Teneckona 10 cwm.

[ns KpynHbIX TENeCKornoB (OKOSI0 MeTpa)
Ha4YMHaeT orpaHNYnBaTbLCA
napameTpamu atMmocdepsbl.

MacwTtab nsobpaxeHuns nokasbiBaeT KakoMy yrny COOFBETCTBYET
eOuHUYHaa annHa B dooKaribHOM MIIOCKOCTM:

L [cek. gyru/mm] = 206265 / F [MMm]




ONTMHECKKME TEAECKOTbI 17-19 BB.

PasMepbl N Ka4eCTBO TeS1IeCKOMoB POC/N. Pednektop nopaa Pocca
182 caHTuMeTpa (1845 r.)

CaMbIn 60nbLLON

Teneckon-pedpakTop
nMeeT anameTp 1 MeTp.
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MayHT BWUNICOH.

i y 102 cm). 1897
epKckuii pechpatop (102 cm) roA PechnekTop (152 cM). 1908 r.

B ABalLLAaTOM BeKe B «BOMHE TeJsIeCKonoB>» nobeawnu pednexkropbi!



Gemini 8 MeTpoB

BTA 6 MeTpoB



Great Paris Exhibition

Telescope
(lens at the same scale)
Paris, France (1900)
Yerkes Ipbserval:ory Large Sky Area
(40" refractor I\"Iultl Db]ecl: Fiber

lens at the same scale) Spectroscopic Gran Telescopio i

Williams Bay, Telescope 2 Keck Telesc e
Wisconsin (1893) Hebei, China E;'Baal%aas Mauna Kea, Hgﬁrau
(2009} Canary Islaﬁds, (1993;‘1995)
@ Spain (2007)
)

Gemini North Subaru
Mauna Kea, Telescope Thirty Meter Telescope

Hawaii (1999) Mauna Kea, Mauna Kea, Hawaii (planned 2022)

Hawaii (1999)

Hooker

(100") Hale (200"
Mt Wilson, Mt Palomar,
Califomia Callfomla

(1917) {194

Hobby-Eberly Southern African

Telescope Large Telescope
(19?9 1998} (1999 -) Davis utherland,
Multi Mirror Telescope Mountains, South Africa
Mount Hopkins, Arizona

Texas (1996) (2005)

Gemini South
Cerro Pachén,
Chile (2000)

BTA-6 (Large

] ..‘\.

Altazimuth Telescope)
Zelenchukskg(, Russia
(1975}

Large Binocular Telescope /

. Mount Graham, uyy

[ ) Arizona (2005) Large S _noptlc

Survey Telescope
El Perién, Chile
(planned 2020)

Large Zenith Telescope
British Columbia, Canada
(2003)

- Y
Gaia Kepler
Earth-5un L2 point Earth-trailing
(2014) st}l‘%é:g})lt i
European Extremely
Large Telescope Human

(e ] Very Large Telescope Cerr Armazones sar?'lteuggale

Cerro Paranal, Chile Chile (planned 2022)

Hubble Space 1998-2000
James Webb Telescope ( )
Space Telesco, LOW Earlh
Earth-Sun L2 point
(planned 2018) {1990}
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0 10 20 30ft
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Magellan Telescopes Giant Magellan Telescope '
s Campanas, Las Campanas Observatory,
...L Chile (2000{2002) Chile (planned 2020) .‘

Overwhelmingly Large Telescope
I B (cancel 3
Tennis court at the same scale Arecibo radio te

2

e same scale Basketball court at the same scale



Cassegrain Telescope

Secondary mirror Primary mirror
(hyperboloid) (paraboloid)
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Cassegrain Eyepiece
focus

Prime focus




CHUCTEMA PUYN-KPETBEHA

Camera

Hyperbolic secondary mirror Hyperbolic primary mirror

Ritchey - Chrétien (RCT)

KoMnaKTHOCTb MHCTPYMEHTA



http://www.quadibloc.com/science/opt03.htm

HEMOABWMXHbBIE POKYChb

dokyc Kyaa

dokyc Hacmuta

Incoming light

http://www.faculty.Wg BWA T R5110/lectures/optics1/optics1.html




Quaternary
mirror (M4)

Fifth
mirror (M5)

Tertiary

mirror (M3) §

Primary mirror (M1)

?55 M
ﬂ

Nasmyth focal surface

https://www.eso.org/sci/facilities/eelt/telescope/design/

PeanbHble cxembl MOTYyT ObITb CroXHee

N cogepxXaTb HECKOJIbKO OOMOJTHUTESIbHbLIX
onTnN4ecKnx arieMeHTOB.

M6 (coude)




Wavefront
SENSOC

PaspaboTaHa
nHxxeHepom ESO
Raymond Wilson

Ewe npowie paboratb
C CErMEHTUPOBAHHbIMU
3epkanamm

http://www.atnf.csiro.au/outreach/educatio



light from reference beacon

light from target &

Q Collimator

Beam Splitter
{dichroic)

Science
: Instrument
Mirror : Without Adaptive Optics With Adaptive Optics

Detormable

7
TITITITTT | Wavefront Sensor
——

http://cfao.ucolick.org/ao/how.p

Wavefront Analysis

Image Post-Processing

1 Actuator Control - /
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Light from star through telescope

/ Small slit in telescope’s focal plane
= (\Diffmdicn grating Photodetector
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Kollimator

vom Teleskop Mirror Mirror Computer
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Kamera

CCD (Detektor)



FLAMES — Fibre Large Array
Multi Element Spectrograph
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SPHERE - Spectro Polarlmetrlc
High-contrast Exoplanet REsearch instrument




Sloan digital sky survey

(7 A4V




BCEBOAHOBAA ACTPOHOMMUA

10 A

100 A

1000 A

10" A = 1 um
10 pm

100 pm

1000 gm = | mm -

I0mm = | ¢cm
10 ¢m

10 cm =1 m

10m-

100 m
1000 m = 1 km
10 km

100 km

_Ulraviolet
racdhation

\\
Visible light

AN
“Infrared
rachztion

Microwaves

Radio waves

Violet

Blue

Cireen

— Yellow

Orange

HabnogeHns Tenepb nposBoasT

BO BCEX CNEKTPAJIbHbIX ANAMNA30HaXxX.

e Paano

e lH(pakpacHoOM

e ONTNYECKOM

e YNbTpapmMoneToBom
e PeHTreHOBCKOM

e [aMMa

Pa3Hble Anana3oHbl MPUHOCAT
MH(MOPMaLMIO O pa3HbIX MpoLeccax



[1Ba B1UAa TENECKOMNOB: «Tapesikm» N «porynbKu»
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MHTEPPEPOMETPbI

Bbicokoe yrrnosoe paspellueHune
B HanpaBfneHUn, COeAUHSIIOLLIEM
OBa Teneckona.

To Source

R=(V#/2)cos(wT,)







.
Temstrial Planet Finder lnterf.erometer >







Particle
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coolcosmos.ipac.caltech.edu/cosmic_classroom/ir_tutorial/irwindows.html

MTOI

HABAOAEHMI C MOBEPXHOCTM 3EMAM BO3MOXKHbI B ONMTUMHECKOM M PAAMOAMNANA3ZOHAOX.

[1AOC, YHacTmyHO B UK.
[TAIOC, BO3MOXXHbI HO3EMHbBIE TAMMA-HAODAIOAEHMS.

Opacity
§ §

Atmospheric

#

tom  10am 100nm 1pm  10pm 100pm Tmm  fem  t0cm im 10m
Wavelength

Gamma Rays, X-Rays and Utraviolet
Light blocked by the upper almosphere
(best obsarved from space).




