Rentgenka

« anoda Cu, Co, Mo, W U, U,=30-150 kv
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Spektrum rentgenového zareni
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Spektrum rentgenového zareni
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Absorpce rentgenoveho zareni

Ni — hmotnostni absorp¢ni koeficient
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Absorpce rentgenoveho zareni
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Rentgenografie (radiografie)

* hmotnostni absorp¢ni koeficient

= k373



CT (X-ray computed tomography)

T — rentgenka, D — detektory rtg. zareni,
X —rtg. svazky, R - rotace



Radonova transformace

« absorpce vzorku f(x,y)

I = I,exp (—joof(x,y)ds>

« celkové zeslabeni signalu
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« Radonova transformace (sinogram) funkce f(x, y)
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Radonova transformace

Radonova transformace (sinogram) funkce f(x,y)
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inverzni Radonova transformace
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Radonova transformace

» projekéni teorém EiPif(x,y) =S{Ff(x,y)
F; ;, — Fourierova transformace (1D / 2D)
P, — operator projekce na jednorozmernou primku
S, — operator rezu 2D — 1D
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Radonova transformace

@ )

(<) (d) (e)

(a) Original phantom image, (b) Frequency plane showing in white the frequency rays in Q,
(c) Reconstruction with a linear orthogonal projection computed with a backprojection,
(d) Lagrangian pursuit estimation in a Haar translation-invariant wavelet dictionary,

(e) Inversion with a total variation regularization



Radonova transformace

y y Radonova transformace rekonstrukce
predmet (sinogram) (inverzni Radonova transformace)
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CT — tenke rezy

« tenkéfezy 5 mm




CT - radio-kontrastni latky

slouCeniny jodu (Z; = 53)
nesSkodné pro lidské télo

kontrastni zobrazeni cév, zil, tepen




CT — radio-kontrastni latky

« BaSO, (Zg, = 56)
* ve vodeé nerozpustny bily prasek

» kontrastni zobrazeni traviciho systemu




CT — prumysloveé vyuziti

« konicky svazek rtg. zareni

* rotujici vzorek

* nedestruktivni test, vytvoreni 3D modelu soucCastky
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EBT (electron beam tomography)

» svazek elektronu je vychylovany magnetickym polem
— na prstenci okolo pacienta se generuje rtg. zareni

« stacionarni, vysSi rychlost

e zobrazeni srdce
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Zpétne odrazené rentgenove zareni

» detekce rtg. zareni deflektovaného Comptonovym rozptylem
» velmi mala davka (< 0.1 uSv na 1 body scan, pro srovnanl prlrodnl pozad| cca O 3 uSv/h)
* bezpecCnostni skenery - » e
(jina, konkurencni technologie:
"millimeter wave scanner")

TRADITIONAL X-RAY BACKSCATTER X-RAY

Image produced by original photons. X-ray energy is absorbed, new photons released.
X-rays absorbed throughout body. Image created from new photons.
X-rays absorbed only on surface.




X-ray fluorescence (XRF) electron microprobe (EMP)

charakteristické rtg. zareni indukované rtg. nebo y zarenim (XRF) nebo svazkem e~ (EMP)

« chemicka analyza (rozdilné hladiny u rtznych prvku)
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X-ray photoelectron spectroscopy (XPS)

* Meri se energie -ray Photo-electron Spectroscopy* B
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https://commons.wikimedia.org/w/index.php?curid=17267647​

X-ray photoelectron spectroscopy (XPS)
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Auger electron spectroscopy (AES)

« Emise charakteristického rtg. zfeni
(pro XRF) je Gastéjsi pro t&zsi prvky, (@) N
2p ‘.
* Pro lehCi |ze pouzit Augerovy )’
elektrony — AES

* Opét Ize pouzit pro zobrazovani

. . Electron collision
— scanning Auger microscope (SAM)
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By Toshivouri, CC BY-SA 4.0

Valence Level

M, ...

EAugere = AELl-K - AEL2,3-VaC

Energie elektronu je citliva na
rozdil
Hladin, ktery zavisi na prvku...

By A. Carlson, Public Domain



https://commons.wikimedia.org/w/index.php?curid=39333723​
https://commons.wikimedia.org/w/index.php?curid=3195660​
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