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Reference: Physics in Nuclear Medicine - Cherry - 4th Edition — 2012 (Chapter 10)
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Reference: Physics in Nuclear Medicine - Cherry - 4th Edition — 2012 (Chapter 14)
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Reference: The Essential Physics of Medical Imaging - Bushberg - 4th Edition — 2021 (Chapter 6)
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Reference: The Essential Physics of Medical Imaging - Bushberg - 4th Edition — 2021 (Chapter 8)
Radiologic Science for Technologists -Bushong - 11th Edition — 2017 (Chapters 11, 16)
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Reference: The Essential Physics of Medical Imaging - Bushberg - 4th Edition — 2021 (Chapter 7)
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Reference: The Essential Physics of Medical Imaging - Bushberg - 4th Edition — 2021 (Chapter 10)

Yo

Exposure .o ls wSe alal, T EXposure Latitude b g goss 8 col S .08 oo adgi canl ;S calises zobaw b olapld BausSady ST
B3l 45 S (510 gl ol 3 el on A 4y 4255 b Jlgms 53 5 on 3ol B JB g K 45 ol o 55051 (g0,55 Latitude
gl SLeS 5 b oS oolitsl (b Cewl y5) YU (5058 b slapkid 51 Stanl ol pliy (Vb mar Sl S Ly 515 canlj1iS) 0,18 Sl Jlons LS 5 b

e el e
Radiologic Science for Technologists -Bushong - 11th Edition — 2017 (Chapter 12)
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Reference: The Essential Physics of Medical Imaging - Bushberg - 4th Edition — 2021 (Chapter 10)
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Reference: MRI The Basics - Hashemi - 4th Edition — 2018 (Chapter 18)
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Reference: The Essential Physics of Medical Imaging - Bushberg — 3rd Edition — 2012 (Chapter 9)
Reference: MRI in Practice - Catherine Westbrook - 5th Edition — 2019 (Chapter 8) &l g
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Reference: MRI The Basics - Hashemi - 4th Edition — 2018 (Chapter 24)
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Reference: MRI The Basics - Hashemi - 4th Edition — 2018 (Chapter 17)
Reference: MRI in Practice - Catherine Westhrook - 5th Edition — 2019 (Chapter 7)
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Reference: MRI The Basics - Hashemi - 4th Edition — 2018 (Chapter 17)
Reference: MRI in Practice - Catherine Westbrook - 5th Edition — 2019 (Chapter 7)
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Reference: MRI The Basics - Hashemi - 4th Edition — 2018 (Chapters 12, 19)
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Gradient-echo Extrinsic Contrast Parameters
Weight TR TE Flip Angle
TiW Short | Short Large c A
T2W Long Long Small
PD Long | Short Small
Reference: MRI in Practice - Catherine Westbrook - 5th Edition — 2019 (Chapter 4)
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Reference: Ultrasound Physics and Instrumentation - Hedrick - 4th Edition — 2005 (Chapter 1)
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Reference: Ultrasound Physics and Instrumentation - Hedrick - 4th Edition — 2005 (Chapter 22)
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Reference: Ultrasound Physics and Instrumentation - Hedrick - 4th Edition — 2005 (Chapter 7)
S oy
2ai5 b ey, Sl cnl 4 a8 358 o0 meaSThe yolone qule B3 alas | saials dcanl ol (o3Il wls ) aseive LuilS 3 S 5o b (s5lee i o
Dgl oe AT o> c SA
Mool oass pMlel Hlos audS olail & «2» g4y 35 Lol ol €O (45 oo Fewly ol ol
Reference: Ultrasound Physics and Instrumentation - Hedrick - 4th Edition — 2005 (Chapter 22)
Reference: Ultrasound Physics and Instrumentation - Hedrick - 4th Edition — 2005 (Chapter 22) z 04
Reference: Ultrasound Physics and Instrumentation - Hedrick - 4th Edition — 2005 (Chapter 16) Fe
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Pa= W , S = source diameter , SSD = Source-to-Surface Distance , d = depth , SDD = Source-to-Diaphragm Distance
pa= 20520 - 3366 ~ 3.4 om s
Reference: Khan's The Physics of Radiation Therapy - 6th Edition — 2020 (Chapter 4)
Reference: Khan's The Physics of Radiation Therapy - 6th Edition — 2020 (Chapter 14) &l \Al
W STy S (SIS ) g (i Sdeas 955 g b ez g LET ey 00Ul | 09 | VY
TAR (d,ra) = 5—‘1 — D4 =TAR (d,rd) x Dss = 0.538 x 86.5 = 46.537 (cGy/min)
fs
Dose Rate = 225 _, Time = —2%¢ = 29009 _ 4 59 min = 257.4 sec .
Time Dose Rate  46.537 (cGy/min) o> \Ad
el oad B> ol 0S50 Jlsw cpl e a5 5 plaSone [0 sl Al 4 4z g b
Reference: Khan's The Physics of Radiation Therapy - 6th Edition — 2020 (Chapter 9)
P CTV Cusbgo 5 IS w0jlasl 40 juis 5 (510 Sujedenind b5 1o b 09 adlal CTV ay a8 wiS' o sloiig 1, (M) (J5ls sasl> 5 ICRU Report 62
Internal 5,5 o » y0 1, acil> plolends CTV a5 oz 0 o 1, (0T b jblite Slaises olKiws § (310 a5 1o galais G a4y Cans) yloye Jobo c va
544 o0 0asal Target Volume (ITV) .
Reference: Khan's The Physics of Radiation Therapy - 6th Edition — 2020 (Chapter 11)
Eo=Cas.Rso=2.33 (MeV/cm) x 5 (cm) = 11.65 MeV vs
[ d
Reference: Khan's The Physics of Radiation Therapy - 6th Edition — 2020 (Chapter 14) )
o) Camad () mimad 5 b oo 20lS (5550 aul38l b (Maximum peripheral dose/Midpoint dose) sl sakais 0 4 pos;Sle (dawme 30 G
e I3 o calies bl 3 | @ | VY
Reference: Khan's The Physics of Radiation Therapy - 6th Edition — 2020 (Chapter 11)
Beam Energy 1
To Increase PDD SSD 1
Field Size 1 <l YA
Depth |
Reference: Khan's The Physics of Radiation Therapy - 6th Edition — 2020 (Chapter 9)
(PDD ,5:516 (85 53) sl SSD 3 s g 0)ls  Kiws Glove go3lail 5 Gos g5 5,5 & TAR ,4i51 " va
Reference: Khan's The Physics of Radiation Therapy - 6th Edition — 2020 (Chapter 9)
29 oy BEAM PTOfile ool (635 50 j5m0 51 )l bl 5o 50 35 (o) i R A
Reference: Khan's The Physics of Radiation Therapy - 6th Edition — 2020 (Chapter 11)
VA Jlgw geols alie | I M
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Reference: Radiobiology for the Radiologist - 8th Edition — 2019 (Chapter 9)
g (prenatal death) wgs 51 L3 5 e 4 omie Wilgs o (s FaY 5l iy (50,90 b ,0 65 Ll AY
c
Reference: Radiobiology for the Radiologist - 8th Edition — 2019 (Chapter 12)
Do=15Gy, e=2, Total Dose = 30 Gy, 10° Tumor cells
D10 =1logl® x Do =3.32 x 1.5 =4.98 Gy
Number of decades of cell killing = 30 + 4.98 = 6.024 I AP
Number of cells remaining = 10° x 106024 = 0,9462 = 9.46 x 10!
ol €D a3l A E o S SG0
Reference: Radiobiology for the Radiologist - 8th Edition — 2019 (Chapter 3)
o AD
o A?
Biologically Effective Dose (BED) = (total dose) x (relative effectiveness) = g =(nd) x (1 + “d%) =(30x2) x (1+ g) =100 Gy
BED=100(}y,d=1.5Gy,a/[s=3,nd=?—>nd=BED+(1+°(“7):100+(1+§):66.660y z AY

Reference: Radiobiology for the Radiologist - 8th Edition — 2019 (Chapter 23)
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:(Accelerated hyper-fractionated Radiation therapy while breathing Carbogen and with the addition of Nicotinamide)
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Reference: Radiobiology for the Radiologist - 8th Edition — 2019 (Chapter 26)
4 el Sl U g o 925 e CBL 0 TOXICILY 55, 51 8 Lol (6,5 20l 5l ey (8B5S Sloj (sadold 4y a5 wien oy, Radiation mitigators
aes el b
:3ilodgws, FDA a4 a5 Radiation mitigators s ls . O
Granulocyte colony-stimulating factor (G-CSF) (filgrastim [Neupogen]) v ° A
Pegylated G-CSF (pegfilgrastim [Neulasta]) v
Granulocyte-macrophage colony-stimulating factor (GM-CSF) (sargramostim [Leukine] v
Reference: Radiobiology for the Radiologist - 8th Edition — 2019 (Chapter 9)
50 cdadls jalaie a1y o (GlapansilSe g St aiio #8150 (Iow-level radiation) ol ool zekaw 45 oS o Lo Radiation Hormesis 45,3
WS oo JWd gilow 2l | 9 A
Reference: Radiobiology for the Radiologist - 8th Edition — 2019 (Chapter 10)
Reference: Radiobiology for the Radiologist - 8th Edition — 2019 S )
S v
Equivalent Dose Rate (mrem/hr) = Absorbed Dose Rate (mrad/hr) x Radiation weighting factor = (0.2 x 1) + (0.2 x 20) = 4.2 mrem/hr &l qy
(ovarian cancer lo,s sl cdél) Blao J3s & jg0d g 0iS o abol Ly (547 a5 canl 14.3 daYS joe aosi b zul, auilSgigsol) 6 P-32 g, wlad ar
o
el SGdly iy logi sy sl Bl 0 e 095 o0 15
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ol 39 o0 oaali REM-baNK L-dlas! a5 coul TEM (e 1 55,8 o b lp )55 S o plod sl sre 50 53 ICRP (saros 0 51 bl a5
-
sl 440 MSV Jolss a5 054 44 rem alls FF o 3 S5 ol Rem-bank ’
10° — 10* — 10° — 102 —» 10 — 1
ol 5 (TVL) susS 020G ¥ 5 4y cplplo S v
Thickness=nx TVL=5x1.9=9.5cm
A=loe ™ ) sl ol il blis cwbs b blis 5l e 510 95, cinds i | g aA
HVL = mTZ , TVL= ln% — TVL= l:;—lzo x HVL —» TVL =3.323 x HVL — TVL =3.323 x5 =16.6 mm a4
1
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0.01 (rad/wk) = 1000 (rad/wk) x 1 x 1 x Bx 1 — B =10
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