Malzeme Karakterizasyonu |
Goruntileme Modlar
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Goriuntileme Modlari

Aydinlik alan goriintiileme (Bright-Field)
Karanlik alan goriintiileme (Dark-field)
Faz-kontrast goriintiileme (Phase contrast)
Polarize 151k goriintiileme (Polarized light)
Nomarski kontrast (DIC-Differential
Interference Contrast)

Floresan goriintiileme



Goriuntileme Modlari

v Optik mikroskopide prob olarak 1sik kullaniriz.

v Ornege gonderilen ve drnekten dénen 1sik arasindaki
farklar ornekle 1lgili bilgi verir.

v Isigin (elektromanyetik dalgalarin) temel olarak 4
farkh ozelligi optik mikroskobide kontrast olusturmak
icin kullanilabilir.

—Siddet

—Frekans (dalgaboyu)
—Faz

—Polarizasyon



Goriuntileme Modlari

v' Isik dedektorleri sadece 151k siddetini 6lcebilir. Insan
gozii ya da kamera sensorleri ise 151k siddetini ve
frekansim ayirt edebilir.

v Dolayisiyla goriintiilleme tekniklerinde siddet ve
frekans dogrudan,;

—Aydinhk alan goriintiileme

—Karanhik alan goriintiileme

v Faz ve polarizasyon farkhliklarn ise siddet
farkhhiklaria dontusturiilerek kullanilir.

—Faz-kontrast goriintiileme

—Polarize 151k goriintiileme

—Nomarski kontrast (DIC)



Goriuntileme Modlari

v Ornegin iizerine homojen bir 1s1k demeti
diisiirildiigiinde, ornekten gelen 1siktaki
farkhhiklar, oOrnegin mikroyapisimin Kkarakterize
edilebilmesini saglar.

v Isik maddeyle etkilestiginde siddeti, fazi ya da
polarizasyonu degisir.
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Figure 1.27 (a) Reference wave; (b) amplitude difference; and (c) phase difference gen-
erated by objects. (Reproduced with permission from Ref. [1]. © 2001 John Wiley & Sons
Inc.)
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Goriuntileme Modlari

v Aydinhik-Alan ve Karanlik-Alan Goriintiileme

—— Objective —
Object
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a) (b)
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Figure 1.28 (a) Bright-field illumination and (b) dark-field illumination in transmitted
mode. Shaded areas indicate where the light is blocked.



Goriuntileme Modlari

Aydinhk-Alan:

v Gelen 1518a (aydinlatma 15181) dik ornek yiizeyi parlak olarak
gorulur.

v Gelen 1s18a gore acih ornek yiizeyleri ise daha az 15181 objektife
dogru yansitacaktir ve daha karanhk goriinecektir.

v" Bu modda malzemenin dogal renkleri goriiliir.

Sample

Brandon & Kaplan

Figure 3.23 In bright-field illumination topographical microstructural features are revealed by
scattering of light outside the objective lens aperture.



Goriuntileme Modlari

Karanhk-Alan:

v' Karanhk alan mikroskopi genellikle
ornekteki catlaklary, gozenekleri,
bosluklar1 ve biiyik miktarh
safsizliklar1 incelemekte kullanihr.

Central stop

fll-

v" Karanhk alan mikroskopi, aydinhk
alan mikroskopinin tersi olarak
calisir. Gelen 1sma dik yiizeylerden
yansiyan isinlar goruntii olusumuna

\\ﬁ ? katilmaz.

v' Sadece acih yiizeylerden yansiyan
isinlar objektife girerek goriintii
olusturur.

1 .

Figure 1.29 Dark-field illumination in a reflected-light microscope.



Goriuntileme Modlari

Karanlik-Alan vs Aydinhk-Alan
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Figure 1.30 Comparison between: (a) image. (Reproduced with permission of
bright-field and (b) dark-field images of ASM International®. All Rights Reserved.
AISI 1080 high carbon steel. In addition to  www.asminternational.org. Ref. [2]. © 1984
grain boundaries and oxide particles, an- ASM lnternational‘a,)

nealing twins are revealed in the dark-field



Goriuntiileme Modlar
Karanlik-Alan vs Aydinhk-Alan

Aydinlik Alan Karanlik Alan




Goriuntileme Modlari

Bakir Matris icinde n-io-biu-n'\.-kalay si’jpe-rile-ﬂ-(enl'l:el demeti

Aydinlik Alan Karanlik Alan

<

Tel Demeti
Artik Kalay Tantalyum Band



Goriuntileme Modlari

3-Faz-kontrast goriintiileme (Phase contrast)

v Aydinhk alan modunda goriintii vermeyen saydam
ornekler icin kullamlir. (Or: polimerler)

v Ornek tarafindan olusturulan faz degisimleri, siddet
degisimine cevrilir.
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Figure 1.31 [Illustration interference between waves: [a) constructive inter Fer-er'n:e and (b)
completely destructive interference. (Reproduced with permission from Ref. [3]. © 2008 |chn

Wiley & Sons Inc.)



Goriuntileme Modlari

3-Faz-kontrast goriintiileme (Phase contrast)
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Figure 1.32 Optical arrangement of phase-contrast microscopy. Shading marks the paths
of diffracted light. (Reproduced with permission from Ref. [1]. © 2001 John Wiley & Sons
Inc.)
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Goriuntileme Modlari

4-Polarize 151k goriintiileme (Polarized light)

v Polarize 151k sadece bir yonde salinim yapan isinlardan

olusur.
v Optik olarak
Incelenmesinde kullanilir.
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Flgure 'I 34 Formation of plane-polarized light by a pnlanzmg filter. (Reproduced with
permission from Ref. [1]. @ 2001 John Wiley & Sons Inc)



Goruntiuleme Modlari
4-Polarize 151k goriintiileme (Polarized light)

v" Birefringence, 2 veya 3 refraktif indise sahip malzemelerin
sergiledigi optik ozellik.

Anizotropik malzemelerde gozlenmektedir.

Bircok kubik kristal yapiya sahip olmadikalri icin bir¢ok silikat,
oksit, nitriir, intermetalikler ve bazi1 metalikler polarize 151k altinda
daha iyi goruntiilenir.

AN

Incident polarized beam

: ] ‘.‘
[V
ot

Birefringent Crystal

—
~——

Horizontal polarized beam \
Vertical polarized beam

Birefringence arisen due to refraction of polarized light by two optical axis.




Goriuntileme Modlari

4-Polarize 151k goriintiileme (Polarized light)

Low R.I direction High R.I direction

Ordinary

Ordinary wave

Extraordinary }/E\:

wave ," Figure 1.36 Resultant polarized light by vector addition of two plane-polarized light waves

from a birefringent object, the ordinary (O) wave and extraordinary (E) wave. (Reproduced
with permission from Ref. [1]. @ 2001 John Wiley & Sons Inc.)
f—

Phase difference

Figure 1.35 Interaction between plane-polarized light and a birefringent object. Two plane-
polarized light waves with a phase difference are generated by the materials. RI, refractive
index.



Goriuntileme Modlari

4-Polarize 151k goriintiileme (Polarized light)
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Figure 1.37 Intensity change of polarized light passing through an analyzer when the ellip-
tically polarized light changes. The polarizer and analyzer are in a crossed position. [Repro-
duced with permission from Ref. [1]. © 2001 John Wiley & Sons Inc.)

Figure 1.36 Resultant polarized light by vector addition of two plane-polarized light waves
from a birefringent object, the ordinary (O) wave and extraordinary (E) wave. (Reproduced
with permission from Ref. [1]. © 2001 John Wiley & Sons Inc.)
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bright-field image and (b) polarized-light image in which grains are revealed. (Reproduced

Figure 1.38 Example of using polarized-light microscopy for pure titanium specimen: (a)
from Ref. [2]. © N. Gendron, General Electric Co.)




Goriuntileme Modlari
light)

>

4-Polarize 151k goriintiileme (Polarized

Figure 21. Photomicrograph of high-density columnar-hexatic
liquid crystalline calf thymus DNA at a concentration of
approximately 450 milligrams/milliliter. This concentration of DNA

Figure 1.39 Polarized-light micrograph of crystallized high-density polyethylene (HDPE).
(Reproduced with permission from Ref. [5]. © 2000 John Wiley & Sons Ltd.)



Goriuntileme Modlari

5- Nomarski kontrast (DIC-Differential Interference
Contrast)

v" Nomarski mikroskobu olarak adlandurihr.
v" Yiizey morfolojisini iyi goriintiiler.

v DIC bircok optik parca gerektirdiginden, sistemi
kurmak oldukc¢a pahahdur.



Goriuntileme Modlari

5- Nomarski kontrast
(DIC-Differential
Interference Contrast)

v

v

Istk oOnce polarizatorden
gecer

Sonra bir prizmadan
gecerek aralarinda Kiiciik
bir faz farki olan iki demete
ayrilir.

Iki 1s1n demeti birden bir
yogunlastiric1 mercekten ve
sonrasinda ornekten gecer
VEYya yansir.

DIC Microscope
Configuration
with de Sénarmont
Bias Retardation Control

N Objective
.\ —Nomarski

, Condenser
L —Nomarski
Prism

Quarter
“—Wavelength
Plate

Polarizer

Figure 1




Goriuntileme Modlari

5- Nomarski kontrast (DIC-Differential Interference
Contrast)

Quartz prizma (Wollaston Prizmasi), polarize 15181 hem
ayrimak hem de faz farki olusturmak icin kullaniliyor.

0° Polarised 0° Polarised

135° Polarised 135° Polarised

Recombines incomin



Goriuntileme Modlari

5- Nomarski kontrast (DIC-Differential Interference
Contrast)
!

Analyzer & \@b
v Numune iizerine gelen 2 - F T

paralel 151n demetinde
herhangi bir faz farkh (yol I I
degisimi) olusturamazsa, VANERVAN
polarizatorlii analizor bunlary Woliaston1
gecirmeyecek. - -
v Numune 151n demeti ciftinde +
faz farki olusturursa ikinci

Resultant
waveform

1 1 1 1 1 T Phase
DIC prizma ile eliptik polarize —+ i
151k olusacak. T
v' Analizér karanhk ve aydinhk @
alanlarln OlusmaSlnl Figure 1.40 Nomarski contrast generation  the two beams is induced by an object: (a)
o using polarized light. The first differential in- both polarized beams do not pass through a
Saglayacak, terference contrast (DIC) prism (not shown) phase object; (b) both beams pass through a
generates two parallel polarized beams il- phase object; and (c) one of the two beams
luminating the specimen. The second DIC passes through a phase object. (Reproduced
prism recombines two beams. Elliptically with permission from Ref. [1]. © 2001 John

pelarized light is generated by the second Wiley & Sons Inc))
DIC prism when a phase difference between



Goriuntilleme Modlari

5- Nomarski kontrast (DIC-Differential

Interference Contrast)

v Wollaston prizmasimin yonlendirmesine bagh olarak giiclii aydinhk
ve karanlik alanlarin olusumu ile 3-boyutlu goriintii olusumu.
v Kontrast, prizmamn faz acisi ile ayarlanabilir.

Wollaston Prism Orientation Wollaston Prism Orientation Wollaston Prism Orientation
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Goriuntilleme Modlari

5- Nomarski kontrast (DIC-Differential Interference
Contrast)

v Nomarski mikroskobu ile daha giclii kontrast
olusturuldu.
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Figure 1.42 Effects of Nomarski contrast on carbon steel micrographs: (a) bright field and
(b) Nomarski contrast of the same field. (Reproduced with permission of Gonde Kiessler.)



Goriuntilleme Modlari

5- Nomarski kontrast (DIC-Differential

Interference Contrast)
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Goriuntileme Modlari

5- Nomarski kontrast (DIC-Differential Interference
Contrast)

Bakir Matris igcinde niobium-kalay stiperiletken tel demefi

Aydinlik Alan Karanlik Alan DIC
( ‘i‘ 2 P 6 'y

¢ Tel Demeti Tel Demeti
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Goruntuleme Modlar:
5- Floresan goriintiileme

Floresan 151k yayan nesneler icin uygundur.

Cok az malzeme floresan ozellik gostermekte, ancak bu
malzemeler floresan boya ile boyanabilmekte.

Kullanilan 151k kaynagi numunenin floresan ozelligine gore UV,
mor veya mavi olmali.

@

Figure 1.44 Micrographs of asphalt—polyolefin elastomer (POE) blend obtained with
transmitted-light microscopy: (a) bright-field image that cannot reveal the two phases in
the blend and (b) a fluorescence-labeled image that reveals two-phase morphology. (Repro-
duced with permission of Jingshen Wu.)



