


Historické bryle

1690: bryle Norimberského
stylu se zelenymi ¢oCkami

1780: stribrné bryle

konec 18. stoleti: mosazné
stfedovéky Cteci kdmen obruby, kruhové ¢ogky
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Otvorova vada a koma brylové ¢oCky nemusi byt uvazovana
vzhledem k tomu, Ze svazek prochazi skrze relativné malou o¢ni pupilu




5 D '
2R P

o
_ L . Obrazova
1807 - 1891 Realna opticka rovina
Predmétova soustava
rovina

Ceska oéni optika 2, 2006, s. 58.



jedna lamava plocha:

nr
R —

tenka cocka:

=3

system tenkych CocCek:

Petzvolova plocha P’ 1 1

vyl _va
R, n f.' Zni







Sagitalni a tangencialni rovina

Sagittal and Meridional Planes

sagitalni rovina
obsahuje hlavni paprsek, je kolma na tang.r.

tangencialni (meridionalni) rovina
obsahuje hlavni paprsek a optickou osu

hlavni paprsek
prochazi predmétovym bodem a stfedem
pupily

Meridional
Plane




Diffraction
Pattern

Diffraction ..  Focal

Pattern Plane

Astigmatismus

Tangential
Meridional)
ocal Plane

sagitalni fokala
ohniskova usecCka kolma
k sagitalni roviné

krouzek
nejmensiho
rozptylu

of Least
Confusion

Diffraction

tangencialni fokala
ohniskova useCka kolma
k tangencialni roviné

Pattern

paprsky sagitalni roviny
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Object Point

paprsky tangencialni roviny
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Astigmatismus

Original Compromise
® »
Horizontal Focus Vertical Focus
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Protazenim astigmatického svazku
se na Petzvalové plose zobrazi(D P P.. . Petzvalova

elipsoidni obraz bodu

plocha

S...plocha
sagitalnich fokal

T...plocha
tangencialnich
fokal
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Zobrazeni s astigmatismem
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d = 0 mm (od ohniska) d=-1,5mm
zaostrena centralni ¢ast a (od ohniska k CocCce)

2S cary centralni ¢ast rozostrena,

zaostreny 2T a 3S Cary
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d=-4,5mm

(od ohniska k Cocce)

centralni cast rozostrena,
zaostreny 3T Cary
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Lamavost prvni plochy brylove cocky [Dpt]

J
21
BRYLOVE COCKY S KORIGOVANYM ASTIGMATISMEM 3. RADU
35 : r r T
n=15 ———
——-n=18 - S
30+ P ‘]
f
25+ //f y .
s /
20t 7 .
e
15+ /" 4
s
) /
10+ -
/
!
5ed 1
\
0’ "-"'"""!"-'- I 1 .
-40 =30 -20 -10 0 10
s

Lamavost brylove cocky [Dpt]



+ Dy
+30

-} +25

Wollastonovy ¢ocky

-5 0 +5

Ostwaldovy ¢ocky

O "o

+10

X5=20 mm

v

vzdalenost BC od

i oka

aceni o

v

stfedu ot



Oblasti reseni

1 lD'
- H
LU
Wt 15
: @}r
: \ptj\«/ /
BT s
T ke | =z |
§ e b
F/ rmeniskavd W A4
, 9 C 5
= S"l ; 4 ol
C 20 -10 PN 0 +10, D'
¥ 28



bi-cocky

astigmatismus
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Qatwalt Wolleston
. D’ 1.Fefant 2. tedani
ﬂ,imﬂﬂ-ii r) ma T, mm T ma T, mn
@’ [D]

7 32,01 55,99 25,36 38,39
6 35,32 59,37 24,72 34,61

5 38,49 60,99 24,47 31,94

4 41,78 61,29 24,39 29,98
3 45,27 61,16 24,43 28,41

2 49,06 60,39 24,52 27,09

1 53,22 59,25 24,74 25,97
0 57-33 57132’ 24,99 s 24I99
-1 62,93 56,22 25,71 24,15
-2 68,84 54,49 25,68 23,38
=3 75,48 52,67 26,11 22,71
-4 83,13 50,82 26,59 22,09
-5 92,04 48,96 27,13 21,54
-6 102,51 47,11 27,73 21,04
=7 114,98 45,29 28,40 20,58
-8 130,03 43,50 29,15 20,17
-9 148,51 41,717 29,99 19,78
-10 171,63 40,09 30,92 19,43
~11 201,18 38,46 31,96 19,11
=12 240,01 35,89 33,13 18,82
=13 294,73 35,37 34,46 18,57
=14 367,35 33,91 - 35,97 i 18,33
=15 - 478,84 32,50 37,70 18,12
=16 658,21 31,14 39,71 17,93
=17 . 978,67 29,83 42,08 N 17,77
=18 l652,92 28,55 44,90 17,64
=19 3552,02 27,32 48,35 17,54
-20 1422%,55 26,10 52,69, 17,48
-2 261500,00 24,90 58,35 17,46
22 | 8211,65 23,70 66,20 17,49
=23 1869,99 22,47 78,25 17,62
_24 664,41 21,10 86,07 17,99

Plati pro.tenké brylové &odky vzddlené

25mm od bodu otdleni oka
znadné vzddlenych predmét

gﬁi pozorovani
a pro malé udhly




auto#i vyutkili poditacich strojid a pedroboé rhodnotili viiv tlouitky i kFivosti skel 3 obledem
na optimiloi ndvrh pH pozorovinf rizné ndﬂﬂz:h Fedméti, K isem mezi k énd
vzdilenosti do blizka (230 1am) a do dalky (ca) op!li k beylovym skliim » minimaluim astig-
matismem, Tato skla vyribi o. p. Dioptra — Turnov pod ndzvem DIOSFER (1abulka 1.13).

Skutednost, fe jdo o ové zobrazujiei brylovi skla, zdirazduji nékteti vyrobei, v jejich
nizvu (C. Zeiss: PUNCTAL, Dioptra: PUNKTUR; punctum (lat.) = bed). Nékteré paramet-
ry skel za. PUNKTUR jsou uvedeny v tabulcs 1.14.

Charakteristické paramolry ¢s. bodové zobrazujiclch skel PUNKTUR

Charakteristické parametry &s. brflovfch skel DIOSFER

Opticki mohutnost Opticki mohutnost i Sctedovi

"""°:3"§“'l"“'°" vypuklé plochy ducé plochy tlouitka

(dpe 0, [dpe] D, (dpt] - d (mm]
5 l 000 ((l 4595 ((' 20
B 40,25 1 46,20 v 2.1
40,50 46,45 ! 22
+0,75 +6,70 ! 1.3
+1,00 +6,95 24
+1.25 +7.19 2.6
+1.50 +7.44 7
+1.75 +7.65 2.8
+2,00 792 ~6,00 19
+2.25 +8.1) 1.0
+12.50 +8,)8 12
+2.75 +8.63 1)
+3,00 +8.86 14
+325 +9.10 1.5
+1,50 +9,4 17
+2.75 +9,57 18
+4,00 + 9,81 4.0
—0.25 —6,0 17
—-0.50 +6,00 —6.55 1.6
-075 —6,80 1.5
—1,00 ~7.08 1,5
~1,2§ —680 ° : 1.4
—1,50 45,50 ~7.08 1)
—-1,75 ~7.30 ; 1.3
~2,00 —~7.5% 1.2
-215 -7.30 1.2
—~12.50 +5.00 ~7.58 1.1
~.75 ~7.19 i 1.0
-1,00 ~8.04 1,0
-3.25 -7.79 1.0
-1.50 +4.50 —8,04 ! 1.0
=175 ~8,28 1.0
—4,00 —8.5) ! 1.0

.Optickd mohutnost Opticki mohutnose ' Stfedovi

V""";?'[f,:,t']'“”“ vypuklé plochy duté plochy | doutdka

D [dpe] Dy [dpe] | d (mm]
U oas ([ seass l? 4 ; d 1.8
+0.50 +6,601 7 A 1
+0,75 4 +esu i 19
-+1,00 +7.017 -5,15) ¥ 2.0
+1,25 +7307 : 21
+1,50 +7.569 2.2
+1.75 +1.809 J I 23
+2.00 +8.759 2.4
+225 +8,997 I 2.5
+2.50 +9.234 2%
+275 9464 | 28
+3.00 +9,687 —6882 i 3
+3.25 +9.926 X
+1.50 . +10,159 12
+1.75 +10,391 i 33
+4.00 +10.617 ! 1.5
450 +11.308 P
+5.00 +11,472 4.5
+5.50 +12,168 =T164 ' 49
+6.00 +12,599 52
—-0.25 ~7.449 1.6
~0,50 7736 i 1.5
-~0,75 -7.9%0 ' 1.4
—1,00 -8, i 13
-1.25 ' -8 444 | 1.1
“:-;2 | -l.:z; 1.0
-1, -8, ’ 0.9
~2.00 1 +hin ~9,214 : 0.9
~2.2§ | —B.444 : 0.9
—2.50 | —8,699 0.9
-175 ! -8.96) 0.9
-1.00 { -9.214 0.9
-3.25 ! ~9.471 ; 0.9
—1.50 9,694 0.8
-178 | —9.214 l 0.8
—400 . 45,451 i ~9,473 - 07
~4.50 ! ~9.966 Pooor

' |
. * v

—5,00 : 9,694 I 0.6
~5.50 1 +4.705 ~10,197 ! 0.6
-6,00 : -10.728 0.6




Charakieristicke parameliry skupioavych skel €s. vyroby

Optickd mohutnose Optickd mohutnost Stfedovd

V"M_:‘?‘E:":l"m“ 2ikiadni plochy doplhkové (tvotici) ! toultka

P D:. resp. D, (dpc) plochy (dpt]) | d{mm]
]

( 0,00 (( { [ 4s9s 1.8
4013 +620 1.8
+0.50 y | Y +em 20
+2.75 +6.58 2.
+1.00 +5.93 o
+1.25 +747 W
+1,50 +7.4 24
+1718 +7.65 | 2
42,00 +7.89 At
+2.25 +813 127
+2.50 +8.26 1 28
o =
+3 +8,84 3.0
+1.25 0y = —4.00dpe +9,07 3t
+1.50 +9.20 33
+3.75 +9.54 34
+4,00 +9.67 36
+4.50 +10.2) 38
+5.00 +10,69 4.0
+5.50 +10.13 44
+6.00 +11.57 47
+6.50 +12,04 4.5
+7,00 +12.46 5.0
+7.50 +12.89 53
+8,00 +1301 5.6
+8.50 +13.77 5.5
+9,00 a +12,40 i 5.6
+9.50 +12,82 ’ 5.9

+10,00 +1224 1 82
+10,50 +1).66 1 64
+11.00 +u.;s 8
+11, 1454 4
+12,00 0, = —4,00dpt +1492 6.3
+12.50 +15.30 72
+12,00 +15,60 .
413,50 . +16.0) T
+14.00 +16,38 | 8.3
+14.50 +1672 P88
+15,00 +16.38 , 8
+15.50 +1672 Y]
+16,00 0, = =3,00dpt +17.05 o
+17.00 +1I 98
+18,00 +18.50 ; 9.8
19,00 7.58 | 10.6
+19, +17, i ¥
+20.00 }°* - =150 c0e +18.18 oM
|

(pokratovdni)
Oprickd mohutnost Opticki mohutnose Stledovi
Vrcholavi lim. t

o °‘,"[ dpe) skl Dwami plochy doplikovd (cvotici) tlouttka

. resp. 0y [dpe) plochy (dpc] d (mm]
JS | _:j: | L( { L(( ~829 A v
< ~6.53 1.6

-0.75 —~6,78
g ~1,00 ‘ 4 2/ -7,03 :’i
-1.25 -7.18 1)
-1,50 | ~7.5 1.2
-1,78 ! -1.17 12
-2.00 . 1D, = 46.00dpc -8,02 1.1
-2.25 | -8.27 1.1
-2,50 ; -8,52 1.4
-2.75 ; -8,77 1,0
-1,00 ! -9.02 0.9
-125 ! -926 0.8
-1,50 : -9.51 0,8
=37 | -7 X
b |

—4.00 ' -8,51 0.8
—4.50 i -9,01 0.8
-5,00 | 3D, = 44,50 dpe -9.51 0.8
~5.50 ! ~10,00 0.7
—6,00 i —~10,50 0.7
—6.50 ~9,52 07
~7,00 ~10,02 0.7
-9.50 ~10,52 0.6
-8,00 .} Dy = +1.00 dpt -11,02 0.6
-8,50 ~11.52 0.5
-9,00 -12.02 0.5
';:'f,: -%;.S) 0.5
sl ~12,02 0.5
—~10.50 Dy = +2.00 dpe ~12.51 0.5
-11,00 ! A -13.02 0.5
—11.50 ! —12,51 0.5
-12,00 ~12,02 0.5
—12.50 | —12.51 05
-13,00 ~14.01 0.5
~11,50 . 10, = 1,00dpe ~14,50 0.5
~14,00 ~15,00 0.5
~14,50 ~15.50 0.5
—15,00 ~16,00 0,5
—15,50 ~16,50 0.5
~16,00 ~16,00 0.5
~17,00 ~1700 * 0.5
-~18,00 D, = 000dpt ~18.00 0.5
~19,00 { -19,00 - 0,5
~20,00 . -120.00 0.5




./n

$59/7

+5 70

Sg (0]

€ TSCHERNINGOVA ELIPSA

SOUCASNE. :eop;o:/.é
20884200007 CoCKY

" OBLAST BODOVEHO

=0

ZOBRAZENI



Optické vlastnosti materialt brylovych cocek

dulezité parametry:

* index lomu

* hustota

* Abbeovo dislo
* UV mezni bod

* curve variation factor (CVF)
* odrazivost

index lomu
Ny ... pro Caru d
Ne ... pro caru e

Medium ne | ne CVF Density uv Abbe | p(%)
cut-off
Glasses
White Crown 1.523 1.525 1.0 2.5 320 59 4.3
Light flint 1.600 1.604 0.87 2.6 334 42 5.3
1.7 glasses 1.700 1.705 0.75 3.2 340 35 6.7
1.701 1.706 0.75 3.2 320 42 6.7
1.8 glasses 1.802 1.807 0.65 3.7 332 35 8.2
1.830 1.838 0.63 3.6 340 32 8.6
1.9 glasses 1.885 1.893 0.59 4.0 340 31 9.4
Plastics
CR39 1.498 1.500 1.0 1.3 355 58 4.0
INDO Superfin 1.523 1.525 0.95 1.3 350 48 4.3
Trivex® 1.532 1.535 0.94 1.1 380 46 4.4
Sola Spectralite 1.537 1.540 0.93 1.2 385 47 4.5
Corning SunSensors® 1.555 1.558 0.90 1.2 380 38 4.7
PPG HIP 1.560 1.563 0.89 1.2 370 38 4.8
AQ Alphalite 16XT 1.582 1.585 0.86 1.3 380 34 5.1
Polycarbonate 1.586 1.589 0.85 1.2 385 30 5.2
Hoya Eyas 1.6 1.600 1.603 0.83 1.3 380 42 5.3
Polyurethanes 1.600 1.603 0.83 1.3 380 36 5.3
1.609 1.612 0.82 1.4 380 32 5.4
1.660 1.664 0.75 1.4 375 32 6.2
1.670 1.674 0.74 1.4 395 32 6.3
Hoya Eyry 1.7 1.695 1.710 0.72 1.4 380 36 6.7
High index 1.71 1.710 1.715 0.70 1.4 380 36 6.9
Very high index 1.740 1.746 0.67 1.5 400 33 7.3




Optické vlastnosti materialt brylovych cocek

dulezité parametry:

normal index n > 148 but< 154
. mid index h = 154 but< 164
,r::s?ci;( lomu high index h > 1.64 but< 1.74
« Abbeovo &islo very high index n > 174

* UV mezni bod

* curve variation factor (CVF)
* odrazivost



Optické vlastnosti materialt brylovych cocek

dulezité parametry:

* index lomu
* hustota incident white light l
* UV mezni bod

dispersed by the prism into its
monochromatic constituents

* curve variation factor (CVF)
e odrazivost
n. -1 chromatic aberration




Optické vlastnosti materialt brylovych cocek

Designation [Element

Wavelength
{nm)

Designation |[Element

Wavelength
{nm)

daleZité parametry: ! %2 6.7 - e 495 781
z 02 822696  |IF Hp 456.134
A Os 759,370 d Fe 466.514
* index lomu B Os £96.719 8 Fe 438,355
* hustota 7 (¢ Ho  |656.281 G Hy 434,047
. Abbeovo dislo v = ﬁﬁ‘ - 3 Oz 527 661 G Fe 430,790
) € L D Ma 559,552 G Ca 430.774
* UV mezni bod TF = e Ds Ma 598,995 h Ha 410175
| o5 or He 5875618 JH Ca*  |396.847
* curve variation factor (CVF) (e Hg £46 073 K Cat 253,360
* odrazivost Ez Fe 527039 L Fe 352,044
by Mg 518,362 N Fe 358.121
ba Mg 517.270 P Ti* 336.112
bs Fe 516.891 T Fe 302.108
by Fe 516,591 i i 293 444

ba Mg 516.733



Optické vlastnosti materialt brylovych cocek

dispersed by the lens into its

dulezite parametry: monochromatic constituents

incident white light RLITT.

* index lomu
* hustota

- Abbeovo cislo -

* UV mezni bod
fransverse chromatic aberration

e curve variation factor (CVF lens power = F

* odrazivost

ne - 1 c.F
e

Ve =

??F - N TC /4 -



Optické vlastnosti materialt brylovych cocek

dulezité parametry:

* index lomu

* hustota ho- ]
»Abbeovo cislo |, - —
* UV mezni bod Ne = Ne

* curve variation factor (CVF)
* odrazivost



Optické vlastnosti materialt brylovych cocek

dulezité parametry:

* index lomu

* hustota

- Abbeovo cislo
* UV mezni bod

* curve variation factor (CVF)
* odrazivost

n,-1

V., = =
© e = N

low dispersion v
medium dispersion v
v

high dispersion

AV

45
39 but< 45
39



Optické vlastnosti materialt brylovych cocek

dulezité parametry:

* index lomu

* hustota

* Abbeovo cislo
* UV mezni bod

* CVF
e odrazivost

transmission 7%

380 visible 780 infra red - 100
) UvCe , EJVf’t |
B OV cut-off
315! cut-o
80 I CR 39 355
60 n‘. I TRIVEXmu 395
n\. I PPG HIRI 370
40 ". Polycarbonate 385
Mid index 380
20 . YV 490 High index 395

200 300 400 500 600 700 800
avelength in nm

UV cut-off point

Very high index 400



Optické vlastnosti materialt brylovych cocek

dulezité parametry:

* index lomu

* hustota

* Abbeovo dislo
* UV mezni bod

* CVF
* odrazivost
(kolmy dopad)

Glass type index CVF  Abbe No density reflectance
crown 1.5625 4.3%
mid-index 1.604 5.4%
high index 1.705 6.8%
very high index  1.807 8.3%
very high index  1.892 9.5%

Fresnel's fraction.

n-1|2
p = x 100%
n +1

For n= 1525, the fraction turns out to be 4.3%.
Values for other indices are given in the table.

|

T%
91.6
89.5
86.9
84.2
81.9



Optické vlastnosti materialt brylovych cocek

dulezité parametry:

* index lomu
* hustota
e Abbeovo Cislo

* UV mezni bod vystihuje odchylku objemu a tloustky

o ve srovnani s korunovym sklem,
e curve variation factor (CVF) napr.

* odrazivost 1,0 ... plny objem
0,75 ... 0 25 % menSi objem



