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2. PaAIPIKO

Koun
ACTIYUOATIONOG
KauTtruAwon
Mapaudppwaon
Vignetting

chromatic aberration

- spherical (Seidel’s) aberrations
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XpWHOTIKO opaApo




* AMAOC daKkOC (XpWHATIKO odhaApal)




e ALTAOC PAKOC (AXPWMUATLKO CUOTNUO)




* TputAoc pakoc (amoxpwHATIKO cUuoTNUA)




* JUYKALON TOU PWTOC UE KATOTITPO
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XpWHATIKO opAaApa aro TNAEOKOTILO e artAo Kot SUTAO (axpwHaATLKO) daKko

Single lens Crenen
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XpWHATIKO opaApa ATIOXPWHOTLKO
cuoTnUa oKWV




Eva aXpWHATIKO cUoTNHA POAKWVY EXEL LLKPO XPWHATIKO odAApa




Axial Chromatic Aberration Chromatic Aberration in Confocal Microscopy

Blur = 0.30 mm

Longitudinal
Chromatic Aberration
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Takahashi FSQ 106ED




Xpwpatiko opaipa (tnAeokornio Takahashi FSQ106)
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To XpWHATIKO opAApa UITOPEL va gival afoviko f LN a&oviko
(6LapNKeC KoL eykApOoLo, avtiotoLya)
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To XpWHATIKO opAApa UITOPEL va gival afoviko f LN a&oviko
(6LapNKeC KoL eykApOoLo, avtiotoLya)
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Parallel rays

> oLpLlkO opaipa

Focusdoes not form at
one point on the optical asis




>daLplko ohapa

> palpLkd KatomnTpa
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>paApoa Koung

Oblique rays do not focus at
one poirt on the image plane

Off-azis parallel ravs

Optical axis
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KoprtuAwaon mediou

Ideal lens
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Subject plane Image plane

Lenswith field curvature




FEO-1
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Vignetting

Front frame Rear frame Peripheral rays

Entrance pupil Dizp hragm
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Cantral rays
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Irmage plane



inside focus ——— focused ——— oputside focus
Astigmatism

Spherical aberration (correction error)

Perfect optics
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da = ny(ady)
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A1opBwoeig 3" Ta¢Nnc via didbAaon arrdé oc@aipIkn
S1axwpEIoTIKA £TTIQPAavela: (i) amrd onueia otov dfova
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(> = R* + (s + R)> = 2R(s + R)cos ¢
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AlopBwoeic 3" Ta¢nc via didbAaon arrdé oc@aipikn
SIaXWPICTIKA ETTIPAVEIA — CUVEXEIN
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TToU 1oouTal e O atrd v apxn 1ou Fermat (yia c@aipIkn eTIQAVEIQ)



a'(Q) = (PQP’ = PBP'),y = ¢(BQ)* = cp'*

a'(0) = (POP' — PBP'),,q = ¢(BO)* = cb*
a(Q) = a'(Q) — a'(0) = cp'* — cb* = c(p"* — b*)
p'? = r*+ b* + 2rbcos 6

a(Q) = c(r* + 4r*b* cos® 6 + 2r*b* + 4r°b cos 6 + 4rb> cos )

b =Fkh (atod opola 1piywva OCB, P'CS)



H(Q) o UC,_»;{}Fa -+ 1C31hlf' Ccos 6 + ZCZZhFZrZ CUSZ V)

+ 2C2.[}hf2.’"2 + 3C11h"3?" cos 6
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2. (PAIPIKA EKTPOTTN
Koun

ACTIYATIONOG
KaputTuAdTnTa 11ediou

TTAPAHOPPUWON
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NMapadsiyua

T — | “ R=4cm n=1.6 Bpeite Tnv diapikn Kai
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Mapapdépewon

3C]'1h,UI‘ cos 6

O@eiAeTal GTO OTI N EYKAPCIA LEYEBUVON EVOC QVTIKEIMEVOU =
gival guvaptTnan TNG atTooTaoNS EVOC N OZOVIKOU QVTIKEIMEVOU

Ortav n peyéBuvon otov daova f
gival pIkpdTEPN atrd TNV PEYEBUVON «

EKTOC aova h.
Orav n peyéBuvon otov agova

gival peyaAUTepn amd TNV peyéBuvon - FF}H
ekTOC GEova s e : e o
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Z@AIPIKNA EKTPOTTH YIO AETTTOUG PAKOUG

O 101T0¢ TWV KATAOKEUAOTWY TWY pakwy divel TNV idia eaTIOKn
ATTOaTAoN YIA JIAQPOPETIKOUC CUVOUACHOUC AKTIVUIIY KAUTTUAOTATAC

Opwc diagopeTikoi ouvduaopoi TTopolyv va duoouy TTOAU DIQOPETIKN)
CUVOAIKFA OQAIPIKK EKTPOTTA

1 1 1
7= -7)

Coddington shape factor o o =

r2+r|
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M.x. Aet1oc akoc pe n=1.5 kal =10 cm utTopEi va TTpoKOYeEl

(ap1oTEPOS) MnVvioKog: o=-2 (ry,=-10cm, r,=-3.33 cm)
’ (ap1oTEPOG) ETTITTEOOKUPTOC PAKOC: o=-1 (ry=+,r,=-5cm)

AU@IKUPTOG (PAKOG: o=0 (ry,=10cm, r,=-10 cm)

(0€€16¢) ETniTreddKUpTOC PAKOC: o=+1 (r,=5cm, r,= +x)

(6€€16¢) Mnviokog: o=+2 (r,=3.33cm, r,=10cm)




Eotw S:D N Tapagovikn BEon Tou 1dWAoU Kal Sx n TTPAYHATIKN QTTO0TA0N
£10A0U TTOU TTROEPXETAI ATTO QVTIKEIMEVO O UYog h aTTd 1oV AEova
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M.x. Na avTikeipevo o1o armelpo, kal n=1.50, 6~0.7, dnA. Kovid 010 o=+1 emTTeBOKUpPTOU PaKOU

Or1av ¥pNoIHOTTOIoUVTAl CUCTAHATA (pAKwWwy UTTApXEl N duvardtnia NdevICoU TNS O.€.
AIOT1 01 BETIKOT KAl ApvNTIKOI PAKOI TTPOKAACUY GQPAIPIKE] EKTPOTTI AVTIOETOU TTPOGHHOU




2UVOnNKec anouvoloc oPpaApaTwy

2doLpLko opaApa:
'E A . G__Z(nz—l) , _
Xl EANAxI0TO OTAV: 5 P OTTOoU:
2 l
0:[2(11 —l)j(s—s )
n+2 s+s'
2AApA KOUNG:
ATtToucia KOUNG cuuPaivel otav:
(2112 —n—lj(s—s'j
O =
n+1 s+s'

p:

!

S =8

s'+s



