Tefluix] AR E ofp-3t e xray WE SAHIT

YA YA S 0] &3 29 x-ray IF
5447

oAy -8 F'
PAUS FAAG FFARFGY
(20024 89 149 W, 2002 99 104 HEER )

Studies on the Characteristics of Medical X-ray Films
Using the High Energy Radiation

Jae-Sung Lee and Hoon Heo*

Division of Image & Information, College of Engineering,
Pukyong National University
(Received 13 August 2002, in final form 10 September 2002)

Abstract

Two different commercial brand X-ray films are used for examining possible
differences caused by different target distances when the patients are examined with
hight energy X-rays. 6MV- and 15MV X-rays are tested at four different target
distances. The films on which the radiation amounts are gradually increased using
H>O phantoms are developed by an automatic developing machine to be analysed in
the image densities.

Characteristic curves have similar shapes for different conditions but for the 130cm
target distance. 7 values and average image densities per the illuminated radiation

are used to analyse the differences.
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A¥Ae 2 AE A% digk 223 A Frte 19 87y ool
o]&& ZA FUHAALY, X-4 A YF9 WgdA & HF o Yo/t g AEE
%’i% =53 4+ = MRI(Magnetic Resonance Imaging), CT(Computed
Tomography), %3 (Ultrasonic wave), DR(Digital Radiography) A] 2l 59] 2 7
el wa BAbd AR 8 Robe Hf B o]fo] ZigEHY. oy E5FuHE
9 E&AQ I R A5z HAE Y77 A oo FurEe “J*Vﬂ*}%‘lol
AA HFo FeF, A 7e@HS FH3] AGATI= Ao BodH oJAL SupE
HAA Yol W& X-4 HEF screen, contrast media 52 EAjo] fAH AT A=
ol A #ert FA olFoAerwt shEstt, ey wAbA e RAE AYHY 2
T3 FA AFAA = A7l W7 o] F YA d=H A A AXFE
FolWME e B AZaHE ZA2ANA G A2 BEe Ao} vz ¥
3. olg WA JIGdZXE BHE FAld HAMA XNEAANE B IS
FA HeE A7 Hel, 23719 o858 A F X (Cockroft Walton generators, Marx
generators, resonant transformers -Resotrons“), Van de GraaffS(Z), Dynamitrons) ol A
A 7t ol AHEEI Qe A8 714 AR (linear accelerator™ ™ ®, Linac)7bx] 2 24
< 3ttt
WA 2 gel oM Folrt Fad AL AEPE
AE obF2 AEsA Art sttdte s Aol FA Eidd FL& N8R
HE HB7|17F gt 2 Ak X8 JolME AR Foll @29 AAE FAAF
WA N8E e B9 X-M 5o XgH9 FFYL aodsy] A 298 Al
Ptk o ARA A5 A= ANFERYE 5“’]3}7] A3 EEo c}iW} %i.L, &2}
o F& FHI XAHE EoZ wolN I AL T3 :
(Linac—gram(6)~(9) TE L-gram)ol 7 dd )\}%—5]31 9l
X-HA& A5 Fo o]&He X-AFdAE= dd ¥y ojfe} X
REE BF ARSI olSt R 2 L-gram$ #sled AHESte oduxiel R =

#Bape] RA APAojt, A

lo rll‘ rﬂ-"
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e 7P e Zobo} F,

ARpEe ATo) MP7HEFA(CL 1800, Varian Co. USA)ZRE 248 1oix] X-
N Mgl AR AT odF A gE TH XA BEL AANA 2AR F A
o7 FLE T oz WE S0 Y AF=RE Fwe sy A2 ALEdY
AFg AN, 22 2 4YHRANE 2AAYE del2 SAA FAAR]
qEel W 2o A Aean Qe 2AAYY A4S 29 AAeE AR F
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. B ATE 2AAGE WA G Zhzke] Ao £ 7hz] o3 7] ZHENV, 15MV) 2
YAHE Bl £ Poln e BAS Betel AnaulA ARsE SATYs
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2-1. 4¥7AA € A8

X-A A 2E nAYA Y Z9 HY7hEFA(CLI800, Varian Co, USA)E ©]
gag o, Aoy A X-Hde A¢dr AAAA(Ximatron, Varian Co, USA)E A&
s, A A g "oz ANrEYE XM BFY F AFS AHESAT
(Kodak-DUP/RA-1, Konica-AX: 14x17, 11X 14 inch) &Al#e] WslE 7] 943t ¢
A A ALEE WYY FIdS WHoZ WY (phantom 1.5 cm) 9 ARG FHS EALE
Soll we} WslAlA AT

2-2. 438 ¥y
X-A Fg9 WAt Fo] WE ZE(EA)FAY A S Yete] dwiyog Awiaﬂ
oz a4z e ALt HEEEA9 target FEAN LI YA Z
I Yol oA mak HA S build-up)E ol FE o] wFe ol=d™
ﬂ BE 9ol dAF 7240 cm)E FuAM 1 rad¥ URAE TR Y
Aol 239 FAAE AR & Fo AFo ddd 2AH

42 A A "ES 7t HPo ZAHE X-AFS
A3 Fefe] FAIRGS ALESAT. o)A st AL T
A ZANEE & otargeto. 2 HE Q] AGE WHEAHT MRS
oz A WIE Fol o g 7AgdlA

vpeho] 7 Al o) 0%%%7} W E-of o)o] WAE st Yo B R
olA z} gAvitie] AAE FREFAFD 7 FHAA dolE W & A
a3
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3. 4% 2 %

AP A a9 AEZ Pt M. F 7HA 9] vl EHE X-ray &2 2 Kodak
9] DUP/RA-1 #M¥E3 Konica®] AX AEFE ARSI ow, nodqx] AR OEE 6MV
2} 15MV X-ray T 7FAE Ab&stAnh &t ZEF AR olvAle) tiste targetA H €
100cm® TAANA ZAS 5 @Aste] Aol Ao & AP on FAAGE 110,
120, 130 cmZ A A ZALA ] WE AsE &A@ Figs. 13 28 Aoz s
T2 Z2ArEe digkel Wt YEebd Ao ZA Kodak &9 6MV oA xAME S
9} Konica BE9] 15 MV ol Wx] ZAPE o} st Asfolct.
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Figure 1. Characteristic curves of the Kodak X-ray
films for 6 MV X-ray at four different
target distances. Target distances are 100,
110, 120 and 130 cm, respectively. The unit
for x-axis(exposure) is rad. The same unit

is used on the following graphs.

- 156 -



o R YA S o] 43 Yohg xray YF BHGT

e 138 tm

o tihem
v~ 120 cm
—a - 130 cm

* (rad}

Figure 2. Characteristic curves of the Konica X-ray
films for 15 MV X-ray at four different
target distances. Target distances are

100, 110, 120 and 130 cm, respectively.
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Table 1. Comparison of the y values and the straight line regions of the characteristic

curves for different experimental conditions.

Target distance | 6 MV Kodak |6 MV Konica |15 MV Kodak|15 MV Konica
100 1.75 1.25 1.88 1.68
c
" (1~8) (1~6) (1~6) (1~5)
110 1.76 124 1.86 1.70
c
" (1~9) (1~10) (1~7) (1~6)
120 1.76 1.27 1.86 1.66
C
" (1~9) (1~9) (1~7) (1~10)
130 1.77 1.28 1.86 1.68
cm
(1~-8) (1~9) (1~7) (1~10)
¥ The numbers are the 7y -values for the corresponding characteristic curves.
( ) is the straight line regions expressed in the exposure values.
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Figure 3. Average Density per Exposure Curves of
Konica films for 6 MV X-ray at four

different target distances.
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Fig. 4. Average Density per Exposure Curves of Kodark film
for 6 MV X-ray at four different target distance
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4. 4 £
olatel AHER ¢ 4 Ak v 2ol TR WALS ALEH BE FATRA
Ae Qudon AgHE 100eme EAAZS ole Adsinl, 82t YA AB
48 ARAE o dom =AY 240 7Hsdtn c} e lwm A

A Aomwoi o y{koi m 2o} Konica AEHTE Kodak 11134 A}% k!
H0m AAeT T AR A4¥ FAe 2 Aol GHAL 6MV Xoray A8l 3
S ygolA 2 Aolg ngew od AFE AN LEW Ave AV B 4
NME ZARG BRI} o|FE AEE $HoP3 AT SAHYoY B
FS Fol: WHoR WAM ZAA HASH ZAZEE Fol @A mAE 2L
2 Zolt A7/ Base oo W@ AT ABFelh
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