Zrcadlo - ¢ockove teleskopy.

Katadioptricke
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Asfericka korekéni deska

Schmidt
Schmidt — Newton

Schmidt - Cassegrain
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Schmidtav teleskop
princip

vady kuloveho zrcadla

.

/ .
1

eliminace komy
zbyva jen otvorova

Ordinary Mirror  Entrance Entrance Schmidt Mirror
Pupil Pupil

|

Y

vada a kFivost pole

1 B

eliminace otvorové

- vady

Y|y

Yy

rozptylka
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Schmidtiav teleskop

Tvarem korek¢ni desky je
asféera popsana polynomem:

y = ay? + by*i+ cyp

/ f/3 £=600 (£/3)

£=400 (£/2)
f2__¥=300(f/1.5)

70.1

Profile| L
Depthl 0.2
(mm)y +0.3
104 f=200 (f/1.0)

: : S | 0102030405060708090100
Hloubka profilu desky je - > " Off-axis Distance (mm)

VEétSi pro mensi clonovatisla
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Schmidt D = 200mm, f'= 600 mm, /3

délka =R = 1200 mm
difrak ¢ni limit

kFivost pole R = 600mm

Field 1.9 deg

0.002 mm ASTIGMATISH
Sx T+ (mm)
Field 1.33
‘ ™ 0.002 mm

FULL FIELD
1.9deg

0.7 FIEID
1.33deg

ON-AXTS
Odeg

0.02 mm

-0.05

-0.025

® @

u] 0.025

FOCUS SHIFT

SPOT SIZE & FOOUS SHIFT: UNLTS = mm
WAVE

)

LENGTHS ( pm)
Wyl 0568 W2: O.486 WW3: 0,656

LONGITUDINAL
SPHERICAL ABER. (mm)

-0.08 0.05

CHROMATIC

FOCAL SHIFT (mm)

-0.08

0.7

0.6

o mgmnm (%)

- .
0.002 rm L -0,0008
i\ — O )
Y=
;;:;-hh~“ﬁhhﬁ‘ UNITS: nin
FIELD: 1. 200mm Schmidt /3 50
DGE N 0, &L: ~000m RAY TRACE ANALYSIS 01:3 A

WAVELGTH: +.0.5688 »,0,485 .0,858 um
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200mm Schmidt f/3
SPOT DIAGRAM ANALYSIS

Airy disk

Schmidt s rovinnym obrazovym
polem —¢ast PAL - dophky



Schmidt - Newton teleskop

Schmidt ma Spatré pristupnou obrazovou ,rovinu“ a je zvlast” pro vétsi clonovacisla dlouhy.

Schmidt |: I Spherical ]
Correcl:or l Primary Mirror
] F— e
. — "'* SChmldt
—_— - -i;.::_;:: o - - -
T D Newton

Primary

F
]‘& Mirror

- Newton
RSN klasicky
Secondary
_ Mirror S

parabola
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Schmidt-Newton D = 200mm, f'= 800 mm, f/4

FULL FIELD
0.5deg

Barevne vady nenulové

t 0.7 FIELD

0.35deg

Korek éni deska

ON-A)
Odeg S

Eesmig
. ‘
Field 0.5 dei
J ASTIGMATISM LONGITUDINAL CHROMATIC i

0.1
" S % T + (mm) SPHERICAL ABER. (mm)| FOCAL SHIFT (mm
-0.25 0 0.25

0.7 .

SPOT SIZE & FOCUS SHIFT: UNITS = nm | 200mm Schmidt /3 | osLo

26 XI 11

WAVELENGTHS (pm)
03:11 PM

W1: 0.588 W2: 0.486 W3: 0.656 SPOT DIAGRAM ANALYSIS
Field 0.35 deg
0.1 mm

=0.1 0.1 =0.02 0.02 =0.05

M ! S — DISTORTION (%) w0
0.005 s,

AXIS /‘
0.1 mm -0.005 —
Se-07

A & -

Airyho disk

—56-07 UNITS: mm
FIELD: 0.5deg 200mm Schmidt /3 0osLo
IMAGE NA: 0. 125 EFL: ~500m RAY TRACE ANALYSIS | Py

WAVELGTH: +:0.588 4:0.486 ©:0.656 um
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Viz. drive

4 £ FULL FIELD
Barevné vady nulové 0.5deg &
Schmidt-Newton ma cca 2x mensi vady 9.7 FIE0 |

nez srovnatelny klasicky Newton
S

Newton D =200mm, f'= 800 mm, f/4

-0.25 0 0.25 0.5
FOCUS SHIFT

ON-A &
o
Ode
Field 0.5 deg 9 F!
0.1 mm ASTIGMATISM LONGITUDINAL CHROMATIC O
S x T+ (mm) SPHERICAL ABER. (mm)| FOCAL SHIFT (mm)
/ o
SPOT SIZE & FOCUS SHIFT: UNITS = mm
MONOCHROMATIC SYSTEM WAVELENGTHS (gm)
wW1: 0.555
Field 0.35 deg
0.1 mm
-0..|l L L, |°i| -I.l-|? L L, II.Tlﬂ

. :

AXIS
0.1 mm -1e-10
LATERAL COLOR (mm) M

UNITS: mm

DISTORTION (%)
1e-10

MONOCHROMATIC SYSTEM

e . eea Ls - 200mm, f/4 Newtonian with Parabo [Pavel Kubo
P 0 ¢ ~800m RAY TRACE ANALYSIS o

WAVELGTH: +:0.555 um
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Airyho disk )

200mm, f/4 Newtonian with Parab Pg;e)'u"';':"
SPOT DIAGRAM ANALYSIS 12:23 PM

Schmidt-Newton



Schmidt - Cassegrain

Kombinace Cassegrain + asfericka koreéni deska

d2 di \

¢ :]i//"_>

Podobrg jako u Newtonova teleskopu Ize u zrcadel pouzit ékulova zrcadla
ale za cenu velkych clonovychliisel vyrazreé vétSich nez f/10

Existuje vétSi mnozstvi konstrukénich variant nez u Cassegrainu diky dalSi
mozne mezée mezi korelkéni deskou a sekundarnim zrcadlem (d1,d2).
Obé zrcadla byvaji asfericka, rekdy postacuje aby bylo asferické jen
sekundarni zrcadlo.

Podobrg jako u Cassegraim plati ze mensSi sekundarni zrcadlo = &Si krivost
obrazoveého pole. Vhod#jsi pro vizualni pozorovani. Naopak pro fotografii
rovinn éjSi obrazové pole vede k &Simu sekundarnimu zrcadlu — centralni
clonéni.
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Schmidt - Cassegrain - varianty

Curved-Field
Compact Design f/10

L
l :
+

Flat Field f/4

Telescope optics
Evaluation and design

H.Rutten, M.van Venrooij

Flat-Field
Compact Design f/4

- DeVany Flat Field f/11

.

——

Palatka SLO/PA 2021
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Schmidt-Cassegrain D = 200mm, f'= 2000 mm, /10

FULL FIELD
0.565deg @ ‘ . .
0.7 FIELD .
\
d2 = 0 - natmeleno 0.396deg @ o .
1. zrcadlo — koule , AL E
2. zrcadlo - elipsa Odeg 0 O 0 . .
o
KFivost pole R = 157m o 3 WL - 91 %2
Fleld 0.505 deg 200mm Schmidt Cassegrain f/10 L0
) ST (m) AL AR rook. ST (om) | SPOT DIAGRAM ANALYSIS | 0251 P
r0.7
LR 12 L R
Airyho disk
Fiold 0.396 deg 0.8
0,02 mm /
01 0.2 2 -a\Q 2
s s = N\
ﬁﬁ éﬁ 0. RN (8 =
0.02 m o
w {mm) e
: SRS H’< . visualni
TELD: 0. 200m Schmidt Cassegrain /10 o0
ML 050 40408 008 T L owOm RAY TIRACE m ?Ilsn 2
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Cassegrain =
D =200 mm, f/8,

Airyho disk

Schmidt-Cassegrain
D =200mm, /10

I

FULL FIELD |

€
%ﬁ:ﬂ:

=
E@ o - o @
—

o -0.5 -0.25 0 0.25 0.5
FOCUS SHIFT
sear s:zzﬁ;mgr(:n;nns = mn | 200mm Classical Cassegrain f/8 230%0"
WV1i 0.588 W2: 0.485 W3: 0.656 SPOT DIAGRAM ANALYSIS 02:12 PM

Vyrazné mensi aberace
nez u klasického
Cassegrainu

FULL FIELD ‘

0.565deg ﬁ/— ;4

0.7 FIE'D

0.396de @ ‘ . .

ON-AXIS E

-AX
Goes 18 @ o o ©
o -0.1 0 0.1 0.2
FOCUS SHIFT

SPOT SIZE & FOGUS SHIFT: UNITS = mm 200mm Schmidt Cassegrain f/10 asLo
... i AR | SPOT DIAGRAM ANALYSIS | -
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Schmidt-Cassegrain D = 200mm, =727 mni/3.6

FULL FIELD ” .
0.25deg é g 4 é
—
Jrovinne*
pOIe 0.7 FIELD
0.175deg ‘ . ® . .
1. zrcadlo — parabola ,
2. zrcadlo - hyperbola =
ON-AX E
Field 0.25 deg Odeg LO . o ® .
0.01 rm ASTIGMATISM LONGITUDINAL CH o
S x T+ (mm) SPHERICAL ABER. (mm) .
A N o -0.05 -0.025 0 0.025 0.05
;«% ._.é L \ FOCUS SHIFT
\ SIZE & FOCUS SHIFT: WNITS =mm 1435-94 Schmidt-Cassegrain—-flat...| o5L0
W\ 0.546 W2: .48 W 0.5 | SPOT DIAGRAM ANALYSIS 05 10 P
Field 0.175 deg 0.8
0.01 mm . .
SN D 1) oo Airyho disk
%—-ﬁé r% DISTORTION (%)
Q.001 &
AXIS
0.01 rm -0.001
LATERAL COLOR (rmm)
; ; Se-08
—5e-08 UNITS: mm
FIELD: 0.25deg 43-94_Schmidt-Cassegrain—flat... 05LO fOtograﬂe
IMAGE NA: 0.137 EFL: 727 26 XI
w'::ELGm: +:c11‘545 :0.450 n:o.ssc;-m " RAY TRACE ANALYSIS 05:;4 FI‘I;
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Meniskova korekéni ¢ocka

Maksutov
Maksutov — Newton

Maksutov - Cassegrain

Palatka SLO/PA 2021
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Maksutov teleskop
princip

asfericka korekeni deska je nar@&na na vyrobu ===p  meniskovédocka

Stop eliminace komy clonou
| . v poloméru k Fivosti
¢ M zrcadla

stale krivost pole

VSechny optické plochy jsou kulové se stejnym stdem Kivosti - koncentrické

eliminace otvoroveé vady rozptylkou ve tvaru menisku- Bouwers, Maksutov

Spherical primary
Stop A Stop Spherical primary

Ik § My

]

Rozptylka kompenzuje otvorovou vadu zrcadla (op&ny charakter)
Palatka SLO/PA 2021 15




Meniscus

Focal Surface

Maksutov teleskop
princip

eliminace komy
clonou v polongru
Krivosti zrcadla

stale krivost pole

VSechny optickeé plochy jsou kulové se stejnym istdem kivosti
soustedné (koncentrické) 1

Sklo ¢ocky = barevna vada

Maksutov — minimalizace barevné

vady za predpokladu :

nekoncentricky meniskus

n,

t=(R,-R
(R, 2)n2_1

Palatka SLO/PA 2021
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Maksutov teleskop- varianty

Concentric Meniscus Camera \_ 1
- koncentricky meniskus
L
2.

_ I©  nekoncentricky meniskus
- i " Kompenzace

- barevné vady
- 3.

] koncentricky meniskus
B +

= spojnacoéka s malou lamavosti

Palatka SLO/PA 2021 17



1. Maksutov D =200mm, f'=600 mm, /3

FULL FIELD
1.91deg : ‘
Concentric Me.:{iscus Camera :

. - “ ‘ _—}_ 0.7 FIELD
1.34degq

koncentricky

ON-AXIS &
Odeg
KFivost pole R = 600mm
SPOT SIZE & FOOLS SHIFT: UNITS = mm 2001111 Concentric Bouwers f/3 asLo
i: LR § o el 0.0 SPOT DIAGRAM ANALYSIS 2342 P
FI00. ;97,0 0.05 mm ASTIGMATISM LONGITUDINAL CROMATIC
Sx T+ (mm) SPHERICAL ABER. (mm) FOCAL SHIFT (mm)
? | Airyho disk

Flold 1.34 deg —

i [ \ / 0.5
0,05 005 | -0.8 05 -1 !

N
NAY N

- L
Am i
0.05 mm -Se-06
&m CoL(R i-s —
i 5o uars: nekorigovana
TELD: 1.9 i 0 2
WE WD, L -em B e R oes 163 B barevna vada

AVELGTH: +.0.588 »,0,486 0,856 um
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2. Maksutov D =200mm, f'= 600 mm, /3
i e S T e & @

1.34deg
. , E
nekoncentricky wnzs E
Odeg O & ® ® @ ©)
o
KFivost pole R = 715mm o 0o o e e 000
s B T OO P )
PRI it ASTIGUATISH LONGITUDINAL QROMATIC
S xT + (mm) SPHERICAL ABER. (mm) FOCAL SHIFT (mm)
+ - 0.7 . .
%ﬁ = 1 / Airyho disk
0.8
Fleld 1.34 deg 0.02 o ' . /-o.a
0.1 0.2 ; : \us 0.08
S P
AXIS L
0.02 mm L -0.08

TR R )
.:uw.&# = |

[ o0m f Aars: nm ¢asta’né korigovana
B momn o CTEPRERERT T [ barevna vada
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3. Maksutov D =200mm, f'= 600 mm, /3

FULL FIELD
Achromatic Concentric Meniscus Camera 1. 9 Ideg
A
1.34degq
S
. , . E
koncentricky + spojka NAXTS 1o ‘
Odeg S
KFivost pole R = 640mm S
T I Y. T e R
Flald 1.91 deg 0.01 = ASTIGMATISM LENGT CHAGMATIC
SxT+ (wm) SPHERICAL ABER. (wm) FOCAL SHIFT (sm)
E 0.7
o8 Airyho disk
Field 1.34 deg \ ]
008 08 [N 0,08
=~ T S s o DETORTION (8) e
.——é
Am 3
0.0l mm - =0.00
L T OO () i
s ars: o korigovana
FILD: 1.9 200mm Achromatic Maksutov f/3 080 A
Mo o oL e A e X barevna vada
Palatka SLO/PA 2021 20



Maksutov teleskop — otvorova vada

Field 1.95 deg

Field 0.45 de
0.02 rm ASTIGMATISM LONGITUDINAL CHROMATIC q
Sx T+ (mm) ||SPHERICAL ABER. (mm)|| FOCAL SHIFT (mm) 0.0z rm .;‘S,TI?':"T(I,,;“a‘) w'ﬁ?’cﬁ?ﬂ:‘f‘(m) mos ,Ic(m)
h‘?\“‘% # - g N L
! e o {W ‘._,_Z
j 6 0/8
/
Field 1.37 deg b Field 0.315 de o8
- 9
0.02 mm // / 0.02 mm /
0.1 0.1 -0.08 0.08 -ﬂ.q/ 0.02 -0.05 0.08 0.05 0.08 4-9/ 0.2
4 DISTORTION (%)
]&M %Z Jos - ;ﬂé—h} Q,;,Z SDASTORTION (%) =
AXIS = AXIS
0.02 mm -0.05 0_02 mm ~0.005
LATERAL COLOR
ATERS (eom) LATERAL GOLOR (mm)
g
4 s i < 7 e :_\__i
-0.005 UNITS: mm ~0.002 UNITS: mm
FIELD:. 1.95deg 200 mm, f/3 Non-concentric Maksu [Pavel Kubc FIELD: 0.45deg 200 mm, f/3 Non- i Pavel Kub
, 5 on—-concentric Maksu [Pave! Kubal
IMAGE NA: 0.167 EFL: —600mm RAY TRACE LYSIS 27 XI 1 IMAGE NA: 0.167 EFL: -800mm RAY TRA ¥ 27 XI 1
WAVELGTH: +:0.546 2:0.486 0:0.645 ym ANA 11:22 AM WAVELGTH: +:0.546 2:0.486 0:0.645 sm CE ANALYSIS 11:20 AM

nekoncentricky

Maksutov Camera

Axial Meniscus
Thickness (mm)

t=20MM )

100

Height
mm
50 (mm)

t =50 mm

=0.1

LA (mm)

—0.05 -0+

Palatka

SLO/PA 2021

podélna otvorova vada

Telescope optics
Evaluation and design

H.Rutten, M.van Venrooij
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Maksutov - Newton teleskop

Podobnrg jako Schmidt také Maksutov ma Schmidt ma Spat®@ piristupnou obrazovou ,rovinu® .

Maksutov

Newton

Primary

Newton

-_— J;’.’
Secondary
Mirror

Palatka SLO/PA 2021

klasicky

parabola
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Maksutov-Newton D =200mm, f'= 800 mm, f/4

FULL FIELD |
0.5deg \

Barevne vady nenulové

0.7 FIELD
0.35deg

Meniskus ¢ocka
=

ON-A) &
Odeg —
Field 0.5 deg . ;
0.1 mm ASTIGMATISM LONGITUDINAL CHROMATIC o
S x T + (mm) SPHERICAL ABER. (mm)| FOCAL SHIFT (n . -0.25 0 0.25
1 7 FOCUS SHIFT
e e - L, SoTSmEErOos ST wrms=m 200 mm, f/4 Maksutov—Newtonian TPorel Kibs
W15 0.545 W2: 0,486 W3: 0.645 SPOT DIAGRAM ANALYSIS 11:48 AM

Field 0.35 deg 0.5

o SR Airyho disk
'.h-——u-—aﬁf o — opologwanou (%) 0.2

AXIS :

0.1 mm -0.005
LATERAL COLOR (mm)
0.001

-

-0.001 UNITS: mm

FIELD: 0.5deg 200 mm, f/4 Maksutov—-Newtonian T |Pavel Kuba
IMAGE NA: 0. 125 EFL: -800mm 27 XI 11
RAY TRACE ANALYSIS a8 A

WAVELGTH: +:0.546 4:0.486 0:0.645 pm
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FULL FIELD
0.5deg

0.7 FIELD
0.35deg

ON-AXIS -
Odeg ©

-0.25 0 0.25
FOCUS SHIFT

SPOT SIZE & FOCUS SHIFT: UNITS = nm
WAVELENGTHS (um)
W1: 0.588 W2: 0.486 W3: 0.656

200mm Schmidt f/3
SPOT DIAGRAM ANALYSIS

FULL FIELD ¢
0.5deg N 4
0.7 FIELD ™
0.35deg
ON-AXIS - .
Odeg o
-0.25 0 0.25
FOCUS SHIFT

26 XI 11

| 05L0
03:11 PM

SPOT SIZE & FOCUS SHIFT: INITS =mm 1200 mm, f/4 Maksutov-Newtonian

W1: o.sﬂﬁﬂﬁaﬁ"&; 0.645 SPOT DIAGRAM ANALYSIS

Pavel Kubag|
27 XI 11
11:48 AM

Schmidt-Newton
D = 200mm, f'= 800 mm, f/4

Maksutov-Newton
D = 200mm, f'= 800 mm, f/4

Druhé reSeni ma cca polo¥ni
zbytkovou aberaci - komu

Palatka SLO/PA 2021 24



Maksutov - Cassegrain

Kombinace Cassegrain + meniskovéocka

TR
Existuje vétSi mnozstvi konstrukénich variant nez u Cassegrainu diky
dalSi mozné mezée mezi meniskem a sekundarnim zrcadlem (d1,d2).

Obé zrcadla i plochy menisku byvaji sféricka , pro mensilonovacdisla
nez /8, f/4 je nutné aby byly gkteré plochy asféricke.

Palatka SLO/PA 2021 25



Maksutov- Cassegrain - varianty

Nejjednodussi — zrcadlova vrstva na&oéce

— velka koma a astigmatismus délka — lepSi korekce
L
\ / / | Sigler £/8
Gregory f/15 - | -

Companar f/2.5 |

Companar
f/2.85
Spherical

tmeleno X
Simak f/5.6

Telescope optics Evaluation and design

H.Rutten, M.van Venrooij
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Maksutov-Cassegrain D = 200mm, f'= 3000 mm, f/15

FULL FIELD
L Rumak 0.387deg O @ . O
0.7 FIELD
l’ . 0.271deg . @ Q .
1. zrcadlo — koule E
ON-AXTS
2. zrcadlo - koule Odeg n . @ . .
d k -0.25 0 0.25 0.5
o . FOCUS SHIFT
kr|VOSt pOIe R — 620m SPOT SIZE & FOOLS SHIFT: UNITS = mm | 200mm Rumak f/15 | oS0
0 i wi. 0. JNELDENE (m) SPOT DIAGRAM ANALYSIS 32:58 P
0.01 mm ASTIGMATISM LONGI TUDINAL CHROMATIC
§xT+ (mm) SPHERICAL ABER. (mm) FOCAL SHIFT (mm)
- . 0.7
Ny —
N Airyho disk
Field 0.271 deg 0.01 = |
{\ 0.5 0s
D —
oS .
0.01 mm L -0.00
LA GO o)
:-oms UNITS: mm VlSUélnll
TELD: 0.387, | 200mm Rumak /15 Lo
ﬁcﬁ ofo.saa +:0,486 0.0,656 ym e RAY TRACE ANALYSIS | ag';'i'
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Maksutov-Cassegrain D =200mm, f'= 1600 mm, f/8

Sigler

FULL FIELD

- 0.4deg @
_—
f 0.7 FIELD @
0.28de~
1. zrcadlo — koule c
2. zrcadlo - koule Tl =
Odeg g ®
KFivost pole R = 1152mm © e 0
FOCUS SHIFT
Field 0.4 deg meITLDIN;Lm I “""T'IC"‘"’ = mm 200 mm, f/8 Sigler Maksutov-Cass Pl Ktn
0.01 mm SPHERICAL ABER. (mm) FOCALC"SHIECMFlT fom) 145 SPOT DIAGRAM ANALYSIS 01:46 PM
Mﬂ ; b "
L
\ Airyho disk
Field 0.28 degq ] 0.5 e
0.01 m L
02 | | 02 ) 0.2 \05 7
w .QJ DISTORTION (%)
0.002
AXIS
0.01 rm -0.002
LATERAL COLOR (rm)
E i E 0.002
-0.002 UNITS: mm T
TMAGE Na: 08627 ErL: 1.6evasm | 200 ™M, f/8 Sigler Maksutov-Cass Pz, Xt "fOtOgraﬂe
WAVELGTH: +:0.546 +:0.486 ©:0.645 um RAY TRACE ANALYSIS 01:52 PM
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Korekéni triplet, dublet — Houghton.

Houghton

Lurie’s - Houghton
Houghton — Newton

Houghton - Cassegrain

Palatka SLO/PA 2021
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Houghton teleskop
princip
asfericka korekeni deska je nara@na na vyrobu === triplet, dublet

eliminace komy clonou
v poloméru Kk Fivosti
zrcadla

stale krivost pole

VSechny optické plochy jsou kulové

Triplet je afokalni — nema zadnou lamayost.
Ma podkorigovanou otvorovou vadu (jakoxozptylnaéoéka) pro kompenzaci

otvorove vady kuloveho zrcadla. VSechny¢ockyNsou ze stejného materialu — opticke
sklo jako BK7. Afokalni design = korekce barevnée

Stejné dlouha stavba jako u SchmidtovareSeni — triplet ve sfedu kiivosti zrcadla

Palatka SLO/PA 2021 30



Buchroeder - Houghton D =200mm, f'= 600 mm, /3

FLLL FIELD

..... - 0.45deg

\

0.7 FIELD
0.31‘2‘]--.

KFivost pole R =

Field 0.45 deg
0.01 mm

T

Field 0.315 deg

0.01 mm
AXIS
0.01 mm

e

600mm

o -0.05

0

0.05

SPOT SIZE & FOCUS SHIFT: UNITS = mm

ASTIGMATISM LONGITUDINAL & rops
S x T+ (mm) SPHERICAL ABER. (mm) [ | ywi: 0.545 wyz: 0.452‘.;\)1:5: 0.656
0.7
1o.6
Lo
0,05 008 | 01 X 0.2 0.2

TORT 143
T,

-0.0002

LATERAL COLOR (mm)
0.0001

<

FIELD: 0.45deg
IMAGE NA: 0.166 EFL: -602nm
WAVELGTH: +:0.546 2:0.486 ©0:0.656 um

-0.0001 UNITS: mm
200 mm, f/3 Buchroeder Houghton ngeilkt;t;c
RAY TRACE ANALYSIS 10: 48 AM

Palatka SLO/PA 2021

-0.025 0.025
FOCUS SHIFT
200 mm, f/3 Buchroeder Houghton Ravel kit
SPOT DIAGRAM ANALYSIS | n
Airyho disk
31



Lurie’s - Houghton (Newton) teleskop

stred krivosti »
«— A\ kratSi stavba
Lurie’s
Hougton
_AF_ I Primary
- Mrror
= Newton
—==--N klasicky
Secondary
. Mirror :

parabola
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Lurie’s - Houghton D = 200mm, f'= 800 mm, f/4

KFivost pole R = 2865mm

Field 0.45 deg
0.005 mm

= =3

Field 0.315 deg
0.005 mm

AXIS

e

FULL FIELD
0.45deg

0.7 FIELD
0.315deq

S

ON-A} EE
—A
Odeg g @
O- -0.05 0 0.05 0.1
FOCUS SHIFT
ASTIGMATISM LONGITUDI CHROMATIC
S x T+ (mm) SPHERICAL ABER. FOCAL SHIFT (mm) E‘SHIFT: UNITS = mm 200Tm’ f/4 Lurie Houghton Telesc Pg;e)l(IKliII:c
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Houghton - Cassegrain

Kombinace Cassegrain + dublet

A

A

\ 4 ,
|

Existuje vétSi mnozstvi konstrukénich variant nez u Cassegrainu diky
dalSi mozné mezée mezi dubletema sekundarnim zrcadlem (d1,d2).

Obé zrcadla i plochy dubletu byvaji sféricka , pro mensi tonova ¢isla
nez /8, f/4 je nutné aby byly gkteré plochy asféricke.
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Houghton - Cassegrain D = 200mm, f'= 2000 mm, /10
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Houghton - Cassegrain
D = 200mm, f'= 2000 mm, f/10
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Houghton - Cassegrain D = 200mm, f'= 1060 mm, /5.3
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Zrcadlo-c¢ockove teleskopy (katadioptricke)
kombinace

4
jedno zrcadlo dvé zrcadla
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Zrcadlo-c¢ockove teleskopy (katadioptricke)
shrnuti

Vyhody:

- kombinace vyhodéockovych a zrcadlovych teleskofi
- uzavi‘eny tubus = bez problénd s prostiredim,

- kompaktni konstrukce, jednoducha udrzba,

- kvalitni obraz s velkym zornym polem,

- vhodné pro fotografovani ( podle konstrukce)

Nevyhody:

- VétSi pocet optickych prvkia — nutnost velmi dobré korekce aberagi
- centralni clonéni
- cena byva vyssi,
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