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HOW DOES IT
WORK?
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But how do
we create
these images?
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COMPONENTS AND
FUNCTIONING

Main components :
— X-Ray generator
— Image detection system
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applications & shortcomings




avelengths : 0.01 to 10 nanometers,

frequency : 30 petahertz to 30 exahertz (31016 Hz to 31019 Hz)
energy: 100 eV to 150 keV.
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ANTIMATTER

Antiproton
Electron Positron
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he Radioactive solution(<0,01;SIEVERTS)~

metabolic activi
usually contains the Na22 isotope
goes through a decaying process




Sodium-22
ty,
Neon-22 (excited state)
Y (with 1275keV)
- Neon-22

o'+ ¢ = 2y (with 5| lkeV each)

The positron is slowed down in the tissue
(collisions) => positronium, (atom formed by
the positron and an electron).

Anti particles => annihilation => 2 photons of
511 keV back to-back or co-linear are
generated.

CONSERVATION LAWS: cons:energy /

momentum
electron

positron



Coincidence measurements : energetic
photons — scintilator crystals —
photomultiplyer — electric current —
multichannel analyzer

Coincidence
Processing Unit

Coincidence

2 signals with

T harmots Data maximum 4us
between them

Annihilation Image Reconstraction



THE SCINTILLATION
DETECTORS / POSITRON

PET scanner

- Oz-nch blood
— C02~rich blood

CAMERA

Ring formed from = 70 blocks
4 rings added => axial field of view (15-16 cm)

resolution of 4—-7 mm FWHM

(full width at half maximum)



THE ENERGETIC SPECTRE

Photons PEAK . 511 KeV
with 51 | keV
(ANIHILTION)

Number of photons

SMALL PEAK: 1275 KeV
(Na22 excited — Na22 + y)

Photon energy [keV]



Study 1

Transaxial

% |

‘- ﬁgo

Coronal

- & ﬁ -

Sagittal

e
o
|

Myocardial Blood Flow Rest (13-NH3)

Study 2
Transaxial

-~

Sagittal

%S
Coronal

— . 4 p—
- npres™

Myocardial Glucose Utflization (18-FDE)

ALZHEIMER'S DEMENTIA
(GLUCOSE ™"
CONSUMPTION)

Pet Scan - Metastatic Cancer

USE IN MEDICAL
FIELD

ALCOHOOLISM - ABSTINENCE CURE

N/ ‘- ;;' | f

’



ADVANTAGES AND SHORTCOMINGS
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https://www.nibib.nih.gov/science-education/science-topics/magnetic-resonance-imaging-mri#tpid-946

https://www.mayoclinic.org/tests-procedures/mri/about/pac-20384768

https://www.youtube.com/watch?v=HUUvBICd6QI

https://www.youtube.com/watch?v=0k9ILIYzmaY

https://www.imaios.com/en/e-mri/nmr-signal-and-mri-contrast/signal-weighting-and-sequences-parameters

https://www.researchgate.net/figure/Alignment-of-protons-due-to-an-external-magnetic-field_fig3_299512554

https://www.healthline.com/health/mri-vs-xray#pros



https://www.nibib.nih.gov/science-education/science-topics/magnetic-resonance-imaging-mri#pid-946
https://www.mayoclinic.org/tests-procedures/mri/about/pac-20384768
https://www.youtube.com/watch?v=HUUvBICd6QI
https://www.youtube.com/watch?v=Ok9ILIYzmaY
https://www.imaios.com/en/e-mri/nmr-signal-and-mri-contrast/signal-weighting-and-sequences-parameters
https://www.researchgate.net/figure/Alignment-of-protons-due-to-an-external-magnetic-field_fig3_299512554
https://www.healthline.com/health/mri-vs-xray#pros

Thank you for
your
attention !




