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Nucleer Manyetik Rezonans




NMR ve veri toplama




Relaksasyon




Eko siiresi (TE)

180 RF puls Bo
farklihgindan kaynaklanan
bozunumu yani spinler
arasindaki devinim hizi
farkini tersine gevirir ve
TE aninda bir eko olusur

T2 relaksasyonu




Relaksasyon - T1 sabiti

Manyetizasyon
vektoriiniin ugzamimsal
bileseni (Mz)
Mo
(Baslangi¢ degeri)

%63 Mo

T1 zaman
sabiti

Mz, ussel bir hizdaT1
zaman sabitine bagh
olarak baslangig
degerine geri doner




MR Goruntuleme

e Nukleer Manyetik Rezonans ilk olarak Felix Bloch ve
Edward Purcell tarafindan gosterildi. (1952 Nobel OdUl0)

e Paul Lauterbur, 1973 Nature (2003 Nobel Odul0)
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Kesit Secimi

Larmour Frekansi
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Zaman, Frekans ve Uzay
Tliskisi
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K-Uzay1l ve Goriintiu Iliskisi




K-Uzay1i ve Goruntu

Faz kodlama gradyaninin
degeri datalarin k
uzayindaki hangi siraya
yerlestirilecegini belirler

k \I!

k uzayi

Toplam faz
kodlama

savisi
L

Kartezyen data
toplama: k uzayi

sira sira doldurulur

goruntu uzay

Faz kodlama yonii

Frekans kodlama yoénii




K-Uzay1i ve Goruntu




K-Uzayl Tarama Yontemleri




MR Sekanslari - Gradyan Eko




Miknatis
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Gradyan Sargi




Yizey Sargisi (GOz Sargisi)

Eddy Boskamp, 1986




Kuskafesli tasarim

e Cecil Hayes, 1985 and Gary Grover, 1985,

A Rungs outside

L Plexiglas

Endring inside

Figure 2. The first birdcage resonator built.
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Alici Anten Dizisi
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FiG. 3. Four element linear spine coil. Nearest neighbor interactions are ehminated by overlap. Next
nearest neighbor and more distant coil interactions are reduced to negligible levels by connection to low
input impedance preamplifiers.
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Alici Anten Dizisi

MAGNETIC RESONANCE IN MEDICINE 16, 192225 ( 1990)

The NMR Phased Array

P. B. ROEMER,* W. A. EDELSTEIN,* C. E. HAYES.T S. P. Souza,*
AND O, M, MUELLER*

*GE Corporate Research and Development Center, Schenectady, New York 12301;
TG E Medical Systems, Milwaukee, Wisconsin 53201




En ¢ok sinyal gurultu orani

Ultimate Intrinsic Signal-to-Noise Ratio in MRI
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FIG. 15. CPM of cardiac phased array.

conductance s.



96 Kanal Alici Anten Dizisi




Paralel Goruntuleme

SMASH, SENSE, GRAPPA
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Verici Anten Dizisi

University of Minessota




| Verici Dizisi Tasarimi

Melbourne, Australia, 2012



En az SAR

e RF darbe agisiile SAR arasinda baglanti vardir.

e Homojen darbe agisi elde ederken SAR 6nemli bir
Jolglly

BIOMEDICAL

RESEARCH - Full Papers ance in Medicine 66:846—858 (2011)

Analytic Expressions for the Ultimate Intrinsic
Signal-to-Noise Ratio and Ultimate Intrinsic Specific
Absorption Rate in MRI

E. Kopanoglu,'? V. B. Erturk,’ and E. Atalar'?*
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Ergin Atalar, UMRAM Bilkent Universitesi
Ahmet Kirlilar, TTD-GYTM REHIS ASELSAN
BiUlent Sen, TTD-GYTM REHIS ASELSAN

VerICI DIZISI Kullanarak

Implant Uyumlu MR
Goruntuleme cihazI



RF Isinma

e MRG sirasinda RF enerji emilir ve obje isinir.
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\ RF verici

(Vucut sargisi)




Mikrodalga firin




MRG icinde kullanilan
metalik cihazlar
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Problem

Deep Brain Stimulation

Lead SR |

L.n:n:l--::l-:________ |
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| _ThalamLes
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Copyright © 2002 WebMD, Inc. Al rights resarved,

Henderson, J.M., et al., Permanent neurological deficit related to magnetic resonance imaging
in a patient with implanted deep brain stimulation electrodes for Parkinson's disease: case
report. Neurosurgery, 2005. 57(5): p. E1063.




NOVEL SAR REDUCTION METHODS FOR
MAGNETIC RESONANCE
IMAGING

Yigitcan Eryaman

Supervisor: Prof. Ergin Atalar

National Magnetic Resonance Research Center, Ankara, Turkey
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Elektrik alanini implanttan
uzaklastirma

2. Yigitcan Eryaman, Burak Akin and Ergin Atalar,
electric field. in Magn Reson Med 2011, 65:1305--1313.




Reduction of RF Heating of
Metallic Devices In MRI
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6)EryamanY.,Akin B.andAtalar E., Reductionof implant RFheatingthrough modification of
transmit coil electricfield. MagneticResonancén Medicine,n/a.doi: 10.1002/mrm.22724




Reduction of RF Heating of
Metallic Devices In MRI

E =-H,jwmr sinf

6)Eryaman Y., Akin B. and Atalar E., Reduction of implant RF heating through modification of transmit coil
electric field. Magnetic Resonance in Medicine, n/a. doi: 10.1002/mrm.22724




Reduction of RF Heating of
Metallic Devices in MRI

Fiber 2 . 4 2 20 o

Quadrature mode

Linear
mode(minimum heating)

40
time(sec)




Reduction of RF Heating of
Metallic Devices 1n MRI




Reduction of RF Heating of
Metallic Devices 1n MRI




DIGER UYGULAMALAR
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TERS POLARIZASYON

Rev Color-Coded




| RF ile silindirik kodlama



MR 1le beyin elastograftisi
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| Bl gradyani ile elastografi

Shear Wave Imaging using B; gradients

Esra Abaci Turk!?, Cemre Ariyvurek'?, Yusuf Ziva Ider?, Arif Sanli Ergun®, and Ergin
Atalar!?
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Dogrusal olmayan gradyanlar

e Dogrusal gradyanlar
® Bz(t) =Bo+ Gx X+ ny+ Gzz

e Dogrusal olmayan gradyanlar
o Bz(t) = (Gxx X2+ny y2 + Gzz 2% + ny Xy +...




Dogrusal olmayan gradyanlar
kullanarak SAR azaltma

Specific Absorption Rate Reduction Using Nonlinear
Gradient Fields

Emre Kopanoglu,'* Ugur Yilmaz,? Yildiray Gokhalk," and Ergin Atalar'?
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Simultaneous Use of Linear and Nonlinear
Gradients as Indepedent K-Space

Variables for RF |

L xcitation

Koray Ertan!?, and E. Atalar!?

1 Electrical and Electronics Engineering Department, Bilkent University, Ankara, Turkey
2 UMRAM, National Magnetic Resonance Research Center, Ankara, Turkey



Dogrusal ve Dogrusal Olmayan Gradyan
Alanlarin Birlikte Kulalnimi




