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METEOYNTIKOZ PAKOZ: TO AMAO MIKPOZKOMNIO
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OdBaApoc otnv KUpLa eotia Tou pakoU

(at). Avtikeipevo otnv Kupla €otio Tou pakou
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http://www.olympusmicro.com/primer/anatomy/bh2cutaway.html
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By Rama - Own work, CC BY-SA 2.0 fr, https://commons.wikimedia.org/w/index.php?curid=638784



AVTLKELUEVIKOC PAKOC

2KOTIOC: CUAAOYN GWTEWVWV AKTLVWYV ATIO TO AVTILKELMEVO

l ueyebupévou: My = ; - uwkpn f4
dnuloupyla paypatikou elbwAou < !

arnoAAoyEVOU o opaApaTa

XapOKTNPLOTLKA QVTLKELLEVIKOU pakoU Depth of Field Ranges

Mx, Tiun peyebuvong r.x. 4xn 20x — peyaAn M — pwpn f,

Object

N.A., apOuntiko avolypa m.x. 0.8 — peyado N.A. — pikpo BaBog MNediov

g (mm), unkog omtikou cwAnva m.x. 160mm (g=f,+L+f,)

d (mm), maxoc kaAumtpidac r.x. 0.6mm Figure 1
10



A0pOwon xpwpatikol opAApaTog

(0 6.8. n eaptatal amod pRkocg kupatoc A —> dladopetikn f yia StadopeTikad xpwuota)

* Axpwotikoi dakoi: apon XPWHATIKOU 0PAAUATOC (CUUMTWON E0TLWV) YLO 3 KN KUUOTOC
e  Anoxpwpoatikol pakoi: dpon xpwpatikol ohAAUATOC (CUUMTWON E0TWWV) Yo 3 HAKN KUUOTOC
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https://www.edmundoptics.com/knowledge-center/application-
notes/microscopy/understanding-microscopes-and-objectives/



AVTLKELMEVLKOC PAKOC

ATtAOVNTLKOC:

60x Plan Apochromat Objective

, . _ Nosepiece
artaAAayLEVOG aTto K‘\ Mounting
odpaApa opalplkoTnTaq Manufacturer | ] Thread
& Kopng 2 Aberration
(flat-field correction) :é&?:;?ﬁg’n Prippen JAPA, .~ Correction

A ,
Lateral p_la | P Numerical
Magnification 60X/1.40G; 1 Aperture
pIC H -
| Immersion
Specialized " 50l047 WD g,
Optical ‘ 3  Medium
Properties WOfking
Tube Length Distance
0 % Magnification
Gaversi B Spring Loaded
R — Rgttraction
" opper
Figure 1 PP
Ml:lg ﬂlflfﬂfﬂn 1X 2 X 4X 10X 20X 40X 60X 100X olympusmicro.com
Color Code Black | Gray | Red | Yellow | Green | Light | Lght | Dark | White
Blue | Blue Blue

https://www.edmundoptics.com/knowledge-center/application-notes/microscopy/understanding-microscopes-and-objectives/
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Commons by Moxfyre., Public Domain,

https://commons.wikimedia.org/w/index.php?curid=6545240
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ApLOUNTIKO AVOLYLLA AVTIKELLLEVIKOU PAKOU

Numerical Aperture NA = n e sinio)

(a)t=7° NA=0.12
(b) o = 20° NA = 0.34
(c) o = 60° NA = 0.87

microscopyu.com
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https://www.microscopyu.com/articles/formulas/formulasna.html

AplOpntiko avowypoa N.A.

e |kavotnta cUAAOYNGC PWTOC

katadutikol pakol n= 1.5

By Dietzel65, vectorized by Leyo based on Image:Immersionsvorteil.jpg - Own work, Public
Domain, https://commons.wikimedia.org/w/index.php?curid=4590157



ALOKPLTLKO OPLO - ALAKPLTLKN LKOWOTNTO

* H amootoon 6 petaél Suo YELTOVIKWY PWTEWVWV
ONUELWV TTOU opLaKka dlakplvovtal Eexwplota
ovopaletol SLaKPLTIKO OpLo.

To SLaKPLTLKO OpLo £XEL LOVAOEC UNKOUC.

* H SLakpLtikn tkavotnta eivol To avtiotpodo Tou
SdlakpLtikov oplou §, mpokettal SnAadn yla to tnAiko
1/6.



ALOKPLTLKO OPLO QVTIKELLEVIKOU PAKOU

To SLOKPLTLKO OPLO AVTLKELLEVLKOU PakoU Sivetal armo
TNV oxeon:

6=A/2(N.A.)

Ornou A: TO MNKOC KUpOTOC Tou dwToc (550nm) kot
N.A. : To aplOuntiko avolyua touv gakou.



Alokol Airy, ALAKPLTLKO OpLO

Airy Patterns and the Limit of Resolution
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http://intranet.tdmu.edu.ua/data/kafedra/internal/biofiz/classes_stud/en/stomat/ptn/Medical physics of diagnostic and therapeutic equipment/1 course/05_medical devices that operate on the basis of geometrical optics. refractometers and microscopes..htm

AplOuntiko avolypa N.A.
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By Dietzel65, vectorized by Leyo based on Image:Immersionsvorteil.jpg - Own work, Public
intranet.tdmu.edu.ua Domain, https://commons.wikimedia.org/w/index.php?curid=4590157



http://intranet.tdmu.edu.ua/data/kafedra/internal/biofiz/classes_stud/en/stomat/ptn/Medical physics of diagnostic and therapeutic equipment/1 course/05_medical devices that operate on the basis of geometrical optics. refractometers and microscopes..htm
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By Halfblue, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=2140308



[TpoocodBaApLOL pakol
doakoc nediov dakoc dBaApov
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By Jastrow - Own work, CC BY 2.5, By Tamasflex - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=2783865 https://commons.wikimedia.org/w/index.php?curid=9839275



[TpoocodBaALLOL PaKoL

doakoc nediov
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By Tamasflex - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=9839275



npooodBaApLoc Huygens
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[TpoocodBaALLOL PaKkoL
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By Tamasflex - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=9839275



* NMPOZOMPOAAMIOZ DAKOZ: Meyebuvtikoc dakoc: Snuovpyia pavrtaotikol eldwAou

)

Fwviakn MeyéBuvon M, =

HYUﬂV.O(pB.

>uvoAlkn MeyeBuvon MikpookoTtiou

A=25cm
L-A

fi- /2

M=m1°M2=

SLaKPLTLKO O0plo opOaApov: 1

Mgger. = 200 - (N.A.)



DWTLOMOC TMOPOOKEV AOUOTOC 1/3

To dwC OV IPOEPXETAL ATIO TNV EMLPAVELA TOU OELYMOTOC KATAVEUETOL
oTnVv oAU peyaAutepn enwdpavela tou eldwAovu. Etol, elvol mavio
amaPaAltNTOC 0 LOXUPOC PWTLOUOC TOU OLVTILKELUEVOU.

* JWOTN EVOVYPAUULON OTTTLKWY OTOLXELWV.

* O KWVOC TOU PWTOC VAL UTIEPKAAUTITEL TO AVOLYLLOL TOU QLVTLKELUEVLKOU
dokou.



DWTLOUOC TTOPOOKEVAOUOTOC 2/3

Katnyopleg pwTLOPOU 0T ULKPOOKOTILOL

1. @wtiopocg Nelson: H eotiaon emttuyyavetal ar’ euBeilac oto enimedo tou
delypatoc.

Sample
Halogen lamp Condenser Dhjective Evepiece Eve (or camera)

— praaey

By Zephyris - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=12243077

" AEV ETUTUYXAVETOL OLOLOMOPPOC PWTLOUOC TOU SELYMOTOC
= Opato 1o €ldwAo TS PwTevNC tNYNC (TTx. vAjpo Aapmtipa)



DWTLOMOC TTOPOOKEV AOUOTOC 3/3
Katnyopilec pwTLOPOU OTN ULKPOOKOTILOL

2. Owtiopocg Kohler: H sotiaon emttuyyxavetat oto dtadpoypa Tou
CUUTTUKVWTN, To dtadpayua sotialetal oto eninedo tov delypartoc.

Collector Condenser
To 5la¢pavua '\ Field Condenser 5 | Obiecti E .
puBuiletaL woten  ~ < Halogen lamp ~ Diaphragm Diaphragm =ample  Dbjective yeplece Eye
~
EMLOAVELA TOU HOALG S o — Vs \ H e N— o
, = I r .

VoL KAAUTTTEL TV - H “n WA ‘ J“ ]‘l }I MJ(J W j

~ /7 H

/C
\

Tou Selypatog

g€etallOpevVn TtEPLOXN < |E 4 I s

~
/ Vol @
: A | Ly,
| NS
)\ —_} E::D tﬁﬂ —
ENEYXOC TNG ,
b , , pLOWLON B.MM.
wrlstvr]q p,onq (uetaBoAn N.A. A B c D
XwpLlc aAlolwon Adyw uetaBolric D) 2 3 4
NG GACUATIKAG
KCXTCXVO[J.ﬁC By MrmwDietzel65Zephyris created the original version. - This image was improved or created by the Wikigraphists of the

Graphic Lab (Commons). CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=71056207



DWTLOTLKEC TINVEC 1/2

e AOQLUTTTAPOC TTUPAKTWOEWC (vAa BoAdpapiov).

e Aaumnttnpag aAoyovou (r.x. twdiov).

* [Inyn BoAtaikou toéou.

e Atpol ubpoyovou (LOVOXPWHATIKO VLol OLCTIPOOU PN ATIELKOVLON).
* Qwtewvn ntinyn =€vou (film daylight).

* Qwtelvn mnyn Zipkoviou.

* Qwc ano ninyn laser.
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http://zeiss-campus.magnet.fsu.edu/articles/lightsources/metalhalide.html

MAPATHPHZH ENI ZKOTEINOY MEAIOY (DARKFIELD MICROSCOPY)
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https://www.microscopeclub.com/dark-field-microscopy/

HeyaAn avtiBeon, eukpivela, A.l.
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/ (NA = 1.50)

Mirrored
Surface

Solid
Glass
Design
Light — Mirrored
From A Surface
Source Figure 1

https://www.olympus-lifescience.com/en/discovery/what-

is-darkfield-microscopy/

OPATEC AEMTOUEPELEC TTOU KAAUTITOVTOL IO OKLEC 0TN TEXVLKN dwTelvou Tediou (bright field microscopy)



Brightfield Darkfield

OWTELV ELKOVA OE OKOTELVO TeSIO

Scattered
light
Brightfield Darkfield
Central https://www.cn-microscope.com/zh_cn/biological-
aperture microscope2/what-is-bright-field-phase-contrast-

dark-field-dic-microscope.html

MICROSCOPEWII
https://microscopewiki.com/brightfield-vs-darkfield-microscope/



ALOLPOPETIKEC TEXVLIKEC PWTOULKpOYpOPLOC

Brightfield Darkfield Phase-contrast

https://www.cn-microscope.com/zh_cn/biological-microscope2/what-
is-bright-field-phase-contrast-dark-field-dic-microscope.html



ALOPOPETLKEC TEXVIKEC PWTOMLKpOYpAdLAC
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Brightfield Darkfield Polarizing

https://www.cn-microscope.com/zh_cn/biological-microscope2/what-is-bright-field-phase-contrast-dark-field-dic-microscope.html



ALOPOPETLKEC TEXVIKEC PWTOULKpOYpAdLOC

-2

Phase

https://www.custom-images.sciencesource.com/science-source-blog/2020/6/8/types-of-micrographs



[TOAWTLKO ULKPOOKOTILO

Polarized Light Microscope Configuration
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https://www.microscopyu.com/articles/polarized/polarizedintro.html

