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Atomic Structure
All things are made of atoms, including the human body. Atoms are very small. Half a million lined up

together are narrower than a human hair. 5 e <13 Glady) aa @l A Lay o) )3 (0 A glema sLud) (S
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Atoms are organized in molecules, which are two or more atoms arranged together. «lija A < 3 alaiis
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1) Molecules of water (where two hydrogen atoms are arranged with one oxygenatom,
H20) e325/ 5 s 53 ao G g it L3 i i Cann) elall Sl ja
2) Fat (where hydrogen atoms are arranged with carbon and oxygen atoms; the
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The atom consists of a central nucleus and orbiting electrons. .4 ss g cilig Sl g 4338 pa 81 g3 (pa ) (4S5
The nucleus is very small, one millionth of a billionth of the total volume of an atom, but it contains

the entire atom’s mass. This mass comes mainly from particles called nucleons, which are subdivided
into protons and neutrons. 4Lis e s giad LSty 34 aaa Alaa) e Jlile (e gala (a5 I3 B s 3) il
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Atoms are characterized in two ways::¢

1. The atomic number is the sum of the protons in the nucleus. This number gives an atom its
chemical identity..Axbassll Lgiga 33 dany aB ) 138 g 3161 (B Baga gall Cligig ol £ gana g8 g A aal) |

2. The mass number is the sum of the protons and neutrons in the nucleus. The number of neutrons
and protons in a nucleus are usually balanced so that the mass number is an even number. In
some atoms, however, there are slightly more or fewer neutrons than protons. £ sexa sa Al sal)
088y Gy U3l gia 3 dl) b clighg pll g iy igudll aas (9% La Bale 51 sl (B B g gal) culig 5 gaill g g g )
LU g gl e Sty 81 i AST g i gt LA (A Garg A lld dag g aae Sl dad)

Atoms of elements with the same number of protons but a different number of neutrons

are called isotopes.. siUai cilig i gaill (e Cilidia damy (Sl g il g g ) 33 (i Lgd Al pualial) &l )3 e
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Nuclei with an odd mass number (a different number of protons to neutrons) are

important in MRI. oo by exail ‘_g Lago (c'_':l.ijj.}'j,:.i.// oo Sligig pll e alise _7.]:) é;_u_q’.// _LSJ | oaedl D (g gill  uted

Electrons are particles that spin around the nucleus.ssil Jss s cilasus a il g 580

e Traditionally it is thought of as being analogous to planets orbiting around the sun. dgLiu Ll Laulis i)
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® |n reality, electrons exist around the nucleus in a cloud; the outermost dimension ofthe cloud is the edge of
the atom..3,3 4 sa Aol A aaall edglanad) A 3) i) Jga iy ASIY) 2o 55 cadl o) B

The position of an electron in the cloud is not predictable as it depends on the energy of an individual
electron at any moment in time (physicists call this Heisenberg’s Uncertainty Principle). aasa: sl (Say ¥
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The number of electrons is usually the same as the number of protons in the nucleus s <l AN sse 58y L dals
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Protons have a positive electrical charge, neutrons have no net charge and electrons are negatively charged. So

atoms are electrically stable if the number of negatively charged electrons equals the number of positively
charged protons. This balance is sometimes altered by applying external energy to knock out electrons from the
atom. This causes a deficit in the number of electrons compared with protons and causes electrical instability.
Atoms, in which this has occurred, are called ions. 4dla sl L (g clig sl cdua sa 4l g8 Aiad Lgd cilighy )
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Magnetizationsi
The earth electrically charged and spinning ball is floating in space. The rotating electrical charge creates a

magnetic field. The earth has a magnetic field, which we use to find our way from one place to another by means
of a compass. The magnetic field strength of the earth is rather small: 30 T at the poles and 70T at the equator. In
short we can establish that the earth is a giant spinning bar magnet, with a north and a south pole (Figure
9.9).
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Figure 9.9: north and a south pole of earth

In common with earth, in our body and using microscope, we see tiny little balls rotate around their own axes
and also have an electrical charge and they have particles floating around it. These balls are atoms. Atoms are
essential for MRI, because we use them to generate our MR image «_ gl aladinlyg Ualual A cga ) e Jadl ga LS
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Another thing we have in common with earth is water. Our body consists of 80% water. & ida Al ¢ &
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The moving charges give rise to magnetic fields. Consequently, we might expect that something that is

charged and spinning would also possess a magnetic field. .Aswubliae cilaa gl ) 355 48 adial) ciliadl)
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In chemistry there are 110 elements. Human body consists mainly of water "about 80% water". Water
consists of one oxygen and two hydrogen atoms. (» (rasiy JSd Glady) ama (oSl | pmaic 110 <lid plaa)
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Consider the simplest nucleus, which is hydrogen atom (the first element in the periodic table) has a
nucleus contain one proton, and one electron orbital. This proton is electrically positive charged and it
rotates around (spin) its axis. ¢ siad Al (gosd) Jeaad) & Jo¥) seaiall) s goagd) 53 A g ¢B) 5 Jaa) Lin Jaliilg
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The hydrogen proton behaves as if it were a tiny bar magnet with a north and a south pole (Figure
9.10). Hydrogen protons in the body thus act like many tiny magnets. The nucleus is said to be a
magnetic dipole, and the name for its magnetism is magnetic moment.
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Figure 9.10: hydrogen proton. The positively charged hydrogen
proton (+) spins about its axis and acts like a tiny magnet. NV =

north, S = south.

It is essential that there be a source of protons (protons in the nuclei of hydrogen atoms,

which are associated with fat molecules and water) in order to form the MR signal. ¢
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We conclude from the above that there are two reasons for taking hydrogen as a source to
form the MR signal or MR imaging source: ¢z st JA3 Cpow dlia o) G Laa gilied
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> First off all we have a lot of them in our body. Actually it's the most abundant

element we have. .l s iy A jainll g ddigl B Usbaal B agia LSl Wl o b JS Sy Y

» Secondly, in quantum physics there is a thing called “Gyro Magnetic Ratio”. This
ratio is different for each proton. The gyro magnetic ratio for Hydrogen is the
largest; 42.57 MHz/Tesla. duwi oda catiasg  "a)  gul) dvalinal) Lesil)” acw La cllia a8)) £l 3d B (Ll
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	1) Molecules of water (where two hydrogen atoms are arranged with one oxygen atom, H2O)جزيئات الماء (حيث تترتب ذرتان هيدروجين مع ذرة أكسجين واحدة،
	Atoms are characterized in two ways:تتميز الذرات بطريقتين:
	important in MRI.تعتبر النوى ذات العدد الكتلي الفردي (عدد مختلف من البروتونات عن النيوترونات) مهمة في التصوير بالرنين المغناطيسي.

