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Abstract

Image and Exposure Dose in Accordance with Radiation
Quality on Plain Chest Radiography

Jung Min Kim
Dept. of Radiotechnology, Jisan Junior College

Dong Huan Kim
Pusan Baik Hospital, Inje University

Taro hayashi, Yuji ishida, Mika maeda, Tatsuya sakura
The Chemotherapeutic Institute Hospital

Routine chest radiography is generally imaged by high voltage technique but some
radiological technologists use low voltage for imaging. High voltage is usually said between
120 kV ~140 kV. Some RTs like using heavy filtration but others seldom like using it.

However which is better for use calcium tungustate film screen system or ortho system and
high contrast film or wide latitude c-type film for the exculusive use of chest radiography.

We could not make a decision which is ideal method for use. In my opinion any method is not
always exellent for chest radiography.

In my experiments that I had at Kaken hospital in Japan last year I expect to keep the bal-

ance between image quality and diagnostic range and to reduce radiation dose for patients.
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My experiments are as follows.

) 1. We have looked into system characteristics(speed and contrast) in accordance with kVp
(80~140) and added filter(no~1/16 VL) in three screen film systems(BX3-+
CRONEX4, SRO750+MGH, SRO750+MGL).

2. We have looked into skin dose and film dose with same D=1.8 lung field density in ac-
cordance with kVp(80~140) and added filter(no~1/16 VL) in three screen film
systems.

3. We have compared with the evaluation between correlation of physical image quality
(MTF) and optical diagnostic capability.

Result are follows.

1. Speed of BX3+CRONEX4 became higher in accodance with kVp and thickness of filter
but speed of ortho system was not as like regular system. Thicker filter diminished the
speed over 100 kV range in SRO750+MGL. In case of SRO750+MGH speed of 1/16VL
filter was looked into lower than speed of 1/4VL filter. Sensitivity of ortho system de-
pends on tube voltage and added filter.

2. Skin dose has been detected 225 Gy ~66 Gy in BX3+CRONEX4 from 80 kV, no filter
to 140 kV, 1/16VL filter. SRO750+MGH could reduce the patient dose 1/2~1/3 level in
comparison to that of BX3+CRONEX4.

3. The higher kV was the worse MTF became the thicker filter was the worse MTF became
too. MTF of BX3+CRONEX4 was detected better than MTF of SRO750+MGH but
SRO750+MGH’s optical detectability of small lesion in lung field came out better than
that of BX3+CRONEXA4.

Conclusion

Recently routine chest radiography is generally imaged by high voltage but it seems to be
there are some questions in using of film screen combination.

In high voltage chest radiography the subject contrast will come down that means latitude
become wider. In this case if we select the low contrast film screen system(C or L.type) the
film contrast will fall down extremly and detectability of small lesion will be deteriorated.

Wide latitude C, L type film has a merit of high detectability on mediastinum. Furthermore
high contrast film screen system has the advantage to keep the high contrast in low density re-
gion as like mediastinum and heart shadow.

Therefore in low subject contrast high voltage chest radiography we would rather choose the
high contrast film screen system(H type) I think.

From a view point of patient dose detectability of mediastinum and lung field. The optimum
technical facter was found out 120 kV, 1/16VL filter : BX3+CRONEX4, 140 kV, 1/4VL filter

: SRO750+MGH, 100 kV, 1/4VL filter : SRO750+MGL.
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e XA WAAA : Shimadzu. XHD 150B-30.
12 peak

+ %5 8 A}7) : Konica SRX 501(@At2= 31.8
T, AALE 32.1TC, 44417k 90 sec)

« Phantom : Ant. 4cm Acryl, &7 7.5cm,
Post. 4 em Acryl

» Filter : No filter, 1/4VL, 1/16VL filter(& 1)

+ kVp : 80 kVp, 100 kVp, 120 kVp, 140 kVp

» Grid : Mitaya 10 : 1(34 line/cm, Focal dis-
tance 180 cm)

« 24 7] . Kyokko TLD Reader 1500

Anneaing oven

« 27} 2] /Film

» Combination . BX3-320+CRONEX4,
SRO750+SRH, SRO750+MGL

» Densitometer . Sakura PDA 81

« Microdensitometer . Sakura PD 1-5

. ®\W&EHAZE

1. 3% 294 blue 43 FAA/25x%
o A3 green U4 TAA/HES 54E
vla sty Y3ste] AlFH AL & FH(BX3+
CRONEX4)9} 2&xjA® % ZH(SRO750+
SRH, SRO750+MGL)e] <=f3}ed 80kVp,
100 kVp, 120kVp, 140kVpellA no filter, 1/
4VL, 1/16VL filter® AF¢ H3tA71HA
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time scale® &AL z}e}slg}. o] phantom

& acryl 8 ¢cm, distance 200 cm, grid 10 : 1 o] %

+

2. BAs AAdstel it FL FE=F
3 Aol siAdgsd dEsD AdFe] o=
A= wds=AE 47 A3 FAGE
80 kVp, 100kVp, 120kVp, 140 kVPZ H3}4]
7l ¥-71d3E no filter, 1/4VL, 1/16VLE
F#sle] = D=18¢ d&dl s #A
AR AFH YE=FAFE T3t

3. Al 7R FAA-YEFA LA #H ok
= D=18%02% ¥ o ¥4 Ael=§ &
7} Y3te] At 80kVp, 100kVp, 120 kVp,
140 kVpell 4 no filter, 1/4VL filter, 1/16VL fil-
trg %% A7 A$S MIFE =Asge
23 A £F9 27A-WeAade A74H

nohE @7 A5t 29 19 ZE chartd &
Qdstadch. Chartt dFejFAT Sol 549

W2 $A5] FAYE ARsgond, e
Role 43 FRYE FAAR FA5e] vk
guoz st} AZd 4use Frhsas

‘ =
. Cu 1.8 mm+Al 1.5 mm
:Cu 1.3mm+Al 1.0 mm
Cu 0.8 mm+Al 0.4 mm
200 cm
4 ::m ~+—Acrylite
4
T Rice grain
Button
7.5¢cm Al-steps
15.5¢cm ~-Rectangle wave chart
i Styrofoam
] T—Acrylite
4cm
! ¥ Grid 1 10:1
F—Cassette
38 1. The schematic illustration on experi-

mental method

I 1. The relation between filter and kVp
80 kV
Additional filter HVL
No Without AL 3.0m
1/4VL | Cu 0.25+ Al 0.5 mm 5.2
1/16VL Cu 0.75 mm 7.3
100 kV
Additional filter HVL
No Without AL 3.8 mm
1/4VL Cu 0.35 mm 6.0
1/16VL | Cu 0.9+ Al 1.0 mm 8.1
120 kV
Additional filter HVL
No Without AL 42 mm
1/4VL Cu 0.5+ A1 0.2 mm 7.0
1/16VL Cu 1.3+ Al 1.0 mm 9.1
140 kV
Additional filter HVL
No Without AL 4.8 mm
1/4VL Cu 0.5+ AL 0.2 mm 7.2
1/16VL | Cu 1.3+AL 1.0 mm 10.6

V. BEER

1. AgED (1)

39 FoA S@els 8om ojaYe A
£33 distance 200 cm, grid 10 : 12 & o] 4k
AAE THAZ A5 FAGF AR HE
4 Axd B4 o3t Ao AFH Aaw
¢l BX3+CRONEX4¢] 7% 80kVp, 140kVp
4] AAL no filterd¥ 1/16VL filter7} =]
WAL Aol A"l g% A=E 1/
16VL, 1/4VL, no filters] =42 velytord,
Zeglaex= 80kV, no filterd]l 4 1/16VL fil-
ter7bA]  2.8~2.652 &4 Fdtgh
140 kVolj Al = no filtero] 4 1/16VL filter7} =]



32.65~2.318 vtelytel.

SRO750+SRHell 4 A&} 2§ Fxx}o]7}
80 kVol A= no filteroj4] =glx 1/4VL fil-
ter, 1/16VL filter7} A< 7t=71 2= =8
v} 140kVell A+ 80kVe} 24 = D=138
A 2= 1/4VL filterdl Al 7}4 wh= v, no
filter 1/16VL filterd] #=42 el =2
2E% 80kV, no filterol A 35322 712 F
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veluke). 140 kVell A e £= g A= £ no filter
9] o] 3.120]90ev 1/4 filter, 1/16 filterol] A
3.022 iepytel

SRO750+MGL, 80kVe] EA-2 AAd 9
g 7}x 2}7} no filter, 1/4 filter, 1/16 filter 2]
Z=ro]lm] 140kVel A& D=1.80lA 1/4 filter,
no filter, 1/16 filter 8] 412 }e}ytc}. e
A2 80kV, no filtere} 1/4 filterol A 1.842.
Vel o} 1/16 filterol A= 1.92 vielytel
140kVe] Z=glr=2 no filterd 75 1.67
ojglewy 1/4 filter, 1/16 filterolA 156¢ 2
ety e

F 2. Contrast of three systems

BX3-320+CRONEX4

No filter | 1/4VL filter [1/16VL filter
80kV 2.8 2.7 2.65
140kV 2.65 2.44 2.31
SRO750+SRH
No filter | 1/4 VL filter [1/16VL filter
80kV 353 35 35
140kV 3.12 3.0 3.0
SRO750+MGL
No filter | 1/4VL fiter |1/16VL filter
80kV 1.84 1.84 1.9
140 kV 1.67 1.56 1.56
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(speed)

st Aoz ey ¥d, AFAFLE BX3 1000

+CRONEX47} 713 %o %z SRO750+ ____?/(4_\,)1-‘

MGL, SRO750+SRHY] #A2 AHAdE A2 L. ----T1/16VL

= uehykeh. BX3+CRONEX4: #Aa ¥ LT ¥ srorso+srm

spolzbel]  oate] Ay AL 2 )% ‘ =
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80 100 120 140(kV)

8 2. kVp VS film screen speed

(1/mR in case of necessite D=1.8)

Skin dose Skin dose
(LGy) BXm +CRONX4 Gy SRO750 +MGL
2001 TLD KYOKKO 1500 200 TLD KYOKKO 1500

1001 100,
No
1/16
1/4
80 100 120 140(kV) % 1% > ot
Skin dose
SRH750+SRH
(fgo) TLD KYOKKO 1500
100
¥-— No
=1/4
1/16 ) '
80 100 120 sov) LE 3 Skin dose of three film screen systems



X 3. Skin dose and film dose of BX3+C4

No : BX3(Micro gray)

Phantom : 8 cm Acryl &7} 7.5¢cm

Film : CRONICS4 Filter :
Screen : BX3 320 Grid:10:1
Distance : 200 cm Date : 6/20
No 1/4VL 1/16VL
Filter
80 kVp 13.4 mAs 28 mAs 68 mAs
D=1.8 D=138 D=138
S:225.23 S :150.16 S:109.1
F:543 F:541 F :5.04594
100 kVp 5.8 mAs 12 mAs 24 mAs
D=1.8 D=1.8 D=1.8
S:1443 S$1:99.35 S:77.44
F:4.6784 F :4.39992 F . 4.2323
120 kVp 3.1 mAs 6.3 mAs 12.6 mAs
D=1.8 D=1.8 D=1.8
S:117.86 S 81.19 S 66.872
F 456012 F:4.33 F :3.95993
140 kVp 1.9 mAs 4.1 mAs 8.4 mAs
D=1.8 D=1.8 D=1.8
S 1 104.76 S :81.887 S :66.61
F . 4.179924 F :4.02453 F :3.92326
80 kVp 4.1 mAs
No grid D=1.8
No filter S :68.97
F . 8.447
Az] : SHIMADZU XHD 150B-30
12PEAK S:1mm L:2mm
2271 KYOKKO TLD READER
1500
ANNEAING OVEN
@47] TIME : 90 sec
DEV TEM : 31.8
FIX TEM : 32.1




I 4. Skin dose and film dose of SRO 750+ MGL

No : SRO75L(micro gray)

Phantom . 8 ecm Acryl -7} . 7.5 cm

Film : MGL Filter :
Screen : SRO 750 Grid:10:1
Distance : 200 cm Date : 6/20
No 1/4VL 1/16VL
Filter
80 kVp 7 mAs 13.5 mAs 33 mAs
D=1.8 D=1.8 D=1.38
S:117.85 S 72459 S :53.25
M: M: M:
F :2.8355 F:2.6164 F [ 2.44876
100 kVp 3.2mAs 5.7 mAs 11 mAs
D=1.8 D=1.8 D=1.8
S:79.62 S:47.142 S 3553
M: M: M:
F :2.581286 F . 2.08996 F :1.9398
120 kVp 1.65 mAs 3.3 mAs 7.4 mAs
D=1.8 D=1.38 D=1.8
S :62.856 S:41.9 S:39.285
M: M: M:
F: 242694 F :2.268 F . 2.32567
140 kVp 0.93 mAs 1.95 mAs 5 mAs
D=1.8 D=1.8 D=1.8
S :51.245 S 25.317 S 39.285
M: M: M:
F . 2.04282 S : 1.75342 F :2.33527
80kVp 1.5mAs
No grid D=1.38
No filter | S:25.32
M:
F :3.090

# %) : SHIMADZU XHD 150B-30
12PEAK  S:1lmm ::2mm
27 7] KYOKKO TLD READER

1500

ANNNEAING OVEN
¥4 7] TIME : 90 sec

DEV TEM : 31.8

FIX TEM : 32.1




I 5. Skin dose and film dose of SRO 750+MGH

No : SRO75H (micro gray)

Phantom : 8 cm Acryl 3-7F 7.5cm

Film : SRH Filter :
Screen : SRO 750 Grid:10:1
Distance : 200 cm Date : 6/20
No 1/4VL 1/16VL
Filter
80kVp 5.5 mAS 8.4 mAs 22 mAs
D=138 D=138 D=138
S:92.54 S :45.05 S:35.36
M: M: M:
F:2.2279 F - 1.6238 F :1.6325
100 kVp 1.95 mAs 3mAs 7.6 mAs
D=138 D=18 D=138
S :48.54 S$:248 S 12453
M: M: M:
F . 157 F:1.209 F:1.340
120 kVp 0.92 mAs 1.64 mAs 4,05 mAs
D=138 D=1.8 D=1.8
S:34.92 S :20.95 S:21.48
M: M: M:
F :1.35315 F:1.12617 F:1.27283
140 kVp 0.48 mAs 1.07 mAs 2.6 mAs
D=1.38 D=18 D=1.8
S:26.365 S:21.39 S:206
M: M: M:
F :1.05546 F :1.0476 F:1.21434
80kVp 1.5 mAs
No grid D=1.8
No filter | S:25.32
M:
F ! 3.0004

Az} : SHIMADZU XHD 150B-30
12PEAK S:1mm L:2mm
Z %7} KYOKKO TLD READER

1500

ANNEAING OVEN
YA7] TIME : 90 sec

DEV TEM : 31.8

FIX TEM : 32.1
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a8 5. MTF of three film systems
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+027h A =A%z, TFelE 2WFAE
EA%E AR 2L FELE Ak v
suwoz st 1099 WAL A
Ause s9Az FAR ATFE 2 7, 29
83 ek
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1 2 3 4
18 4. MTF variation with kV(no filter)

1.0

BX320+C4 - 80 kV

0.5
No Filter

1/4VL Filter
1/16VL Filter

1 2 3 4

32 6. MTF variation with thickness of
added filter
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CRONEX4, 80kVE 713202 3%g o $4
Bol A 4Adyor HAge] LetdsFH
2A4L99 485 ForA= SRO750+MGL
o] 7} Aol $43td ©% FoiHdte]
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Rl Add Aysow yAgle] SetgsE
olawwe] AlMie zkAsw SRO750+SRH
¢ Awzo] 7} st BX3+CRONEX4,

SRO750+MGL 9] $£A 2 n|=wHe] AH5e

Z+& %} 1/16VL filter&
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3aahe) AAAE

sopye Amse % Ashe vheh
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+2

+1

Relative detectability
(]

L
L/L/

N

L B:BXm+C4
H ! SRO750+SRH
L : SRO750+MGL

—2

L .y 1 i

80 100 120 140 kV

Detectability of mediastinum
80 kV, 1/16 filter BX3 +Cronex4 : Standard

3% 7. Detectability of mediastinum

+2
L
o /B
3 /
8 of
Q
9
(]
2
= B:BXm+C4
& -1 H : SRO750+SRH
L : SRO750+MGL
—2 L 1 1 L
80 100 120 140 kV
Detectability of mediastinum
80 kV, no filter BX3+Cronex4 : Standard
+2
B :BXm+C4
H : SRO750-+SRH
T L : SRO750+MGL
= H
! T
g B s
5] 0 -
o T T~—mn
2 B
=
L\L\
L
—
_2 ) 1 1 1
80 100 120 140kV

Detectability of small lesion in lung field
80 kV, no filter BX3 +Cronex4 : Standard

+2
B:BXm+C4
H : SRO750+SRH
s 1
p=] L : SRO750+MGL
£
= H
é’ 0 \
g \ \
—1F \B
L
\\
L
\L\L
_z I

1 1 1
80 100 120 140kV
Detectability of small lesion in lung field
80 kV, 1/16 filter BX3+Cronex4 : Standard

18| 8. Detectability of small Jesion in lung field

— 75 —



V. # £

BX3+ blue W% =7}x] & cross-over &3}
£ ¢4 71F ggd SR el SROT50 F
ZAAe GdAl EFE o]&F nAxE HAA
FAR A=2o] olgsx Yot 53] CaWO,
A FARAY GdAl F74AE Kol 47
69.5 KeV, 50.2KeVE 2 EA4o] =t}

XA dz2x+ IJAA dzze d5-F7
A A" dzxo] wet AR JAA o
Z25E FHAA Y =4, A43A, AAo o) ¥
BElv] E-F3A A28 daxzs 5 £
Egtxest FEAY FHdo] ©E2y]
o]}s7-8, BX3+CRONEX4, 80 kV, no filterd]
A9 282 bt 9o 258 2A g
ou, Bl Fohd4E, FrodTs} 2718
FE dR2Ers 7343t 140kV, 1/16 VL filter
o Aol 2318 23

SRO750+SRH, 80 kV & £Eetr=2 no fil-
terof A 3.53¢]¢l o= 1/4VL filter, 3.120]¢ 2
v} 1/4VL filter, 1/16VL filtere] A= 3.00. 2
vebstel. ol ARl AHA4E dx=s}
Astgots Qb o] ol F-3dte Aol

SRO750+MGLA A= A} we} =
2=% Asatged ozl dedr £=
~2o WsE sk BALH Fohelshol

£ 2EE §3 BEH AAR 29 Adol
A 243 A% sxote AN ¥ 18
& ded "ew A%e 442 EAsges
Aol A gdl wiet o] BX3+CRONEX47}
713 2w SRO750+MGL, SRO750+SRH ¢}
A2 wtz2A JEpbgeh @5 AlxEla
BX3+CRONEX4+ 80kV~140kV7l=] 7=
37} no filter, 1/4VL filter, 1/16VL filterei] A
dabetA et BAL 92Ae A 2
P eAswelAE BAGH 4 GE 7
EH3tE regular AlA®]Y 2713} o9 o=
}. SRO750+MGL, SRO750+-SRHe] 7#¢ =
Agtel] & F=w3slE BX3+CRONEX4x o}

- 4
o

A

A watA = SRO750+MGLS] 7-¢ no
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3lc}. whelA ortho Alaslel o) A w3
of e ZEdsts 4R AY oldelde A
$5e ¢ 4 gl WE FUEOE A
£ 2328 G2 ok BAYH AR we
FEdsie] oot HENde 2A ehac
59 55 18¢ Yo 223 I3 B4
g AgHEFgA et Zo] BX3+CRONEX4
Alag)o] 744 g@e IEE weown SRO750+
SRH7} 7}& Htl. 80kV, no filtere] 7%
SRO750+SRH7} BX3-320+CRONEX4x.c} 3
FAWE 1/252 Y 4 ew Frhodstol
e} dEdez AFE 29 + Aok A%
7+= 7} wlE SRO750+SRH A 80 kV, no fil-
ters} 140kV, 1/16VL filter Ato]ojl= 4.64] 2]
HE Qg zolst =} =kl BX3+CRONEX4,
no filter® &<d3%l:= 3 SRO750+SRH, 1/
16VL filter2 #oddte A|dztoll: F3 11.2
W ol HFae]7t g F Ut ATl wahA
g Aeke  zta3F ek SRO750+SRHuU
SRO750+MGL A 1/16VL filter® Foja} ¥
7% 120kV ool A Adzkztax &7} ol
AR} 288 2A%E A4S o] 2 A
+ B%3 ¥ Hast it

A4 sAE Hotshe AdHR Yoz
MTFs} RMS §eo2 Hriste 283 447
ROC, Hawlet chart 5-& Al-23& 2747 ulygy
o] o]&=x. ch
MTF+= HAlA AF=zl¢]  contrast,
resolution®} noised] AHE-E Frlsle EF
Yoz Af=rt goh 2y 9 g
3] MTFy} 3} A x)(Hawlet chart)=le 2 338
AAsd ddHgn 3n o, @iED =
MTF& A34de %ol X ¥t &gl

a1 F



a2 Jgsted 395 astdA Al
gk BAgge] e AIuk AL}=F sz
et wpeld 2 APejAEs MTFR E83
7ME dted Aznstn A9 3¢ WEo2 FAHY
dole] A& a2 BX3+CRONEX4, 80 kVE-
71Eo 2 dte] 5HAR w3t

MTFE #Agte] EolAsFE Frleizts
BA 245 Astse Aoz dElgied 4
8] W2 BX3+CRONEX47F A& F
SRO750+MGLo] 7}& wWolxc. Aj#4H &3
= oA Hriohe dhaA sopied M=
SRO750+SRH7} v]Auwwel Ao 71&
$4g Aoz Jepgton FARE #HEE=E
YE<q MGLMGC)7F  $43ch 2y
SRO750+SRHE #BAYE Tz Hreids
tae FA%9 AEsgs €38 4 ded 2
ol F3Ho) Zuse FHY FE PA ol
FolAsx dAq H-81d LE9 HAA A
krdod FEgtrEs} Fo} AlH5o] Fo}
At A-g AR o]&3r= s Heoleo.

dlopy-o mlawyel 4#E5-E SRO750+
SRH7} 713 Fow a2 r}go] BX3+
CRONEX40]3. SRO750+MGLo] 7} =olA
o} g3 vliawEe AdEse A kR A&
33 AAASLSE A o

AxaeZtxzol HEAY, FAFY EAAD
3} slopRo AH Adsd FAL FHe2Y
FRagt@del APA Aoy oldd &
o = 71-& BX3-320+CRONEX4¢] 7% 120kV
o] 1/16VL filter A=, SRO750+SRHS 7%
140 kVel] 1/4VL filter A=, SRO750+MGL 9]
7% 100kVel] 1/4VL filter7} Adsictzn A}
2. E AfeMe dHekd FEE 182
st ot diAfE 15 X35 EFoE 4x
ot whek AT ¥r)s} 700052 o]Abel
A9 2¥E Fo| Ao dMA Ha Az
4 Feglrer FA4sE Ao A

=3
[+]
T RE

M

VI. #

!

ZRA-AEAY REE BA AFAFH
Agdd WA ek A=A AR DE
Aol ZFage B A FYol A5
$79o] 7 BANES BolEn BAY ¥
37t Zastel o2 A ool ek ko]
= NE 43 ool AAeE FodPeh

239 Frade A nuAgtel AIE
Fobrtn Yz woiAvt F744 BES 49
d tha EAZ Y& Sk zBALe] 3
W AAAE $HY XA EEedast Ao
o & PLEE A 3¢ 2L H2E
¢ AUsd BEEE o% YoidA 2=
g 9g4 d2Es) FRdee Ashshel F4
Zgol ol mlawwe ¥ Astdch
Getd %o XA EEehaze] nuAY 29
o Aole ndz=s YE-FAA Axd
& Agste} ARl g BEES AN
d2EE YE-2BANA 24T vlLwd
9 AEse ¥ole Aol FHL 47w

Aad BEst AEAF, ALY 2R
s vokye) Ad ARSE F4E THe2Y
Fraade A9ATH A2wd o4 &
g z7-& BX3+CRONEX4¢ 79 120kVel 1
/16VL filter #AX, SRO750+SRHS A
140 kVo] 1/4VL filter A%, SRO750+MGL ]
79 100kVe] 1/4VL filter7} #H=Zslciz A}
B 5o

B oo&

R e ICLEES LT E
&e BFRMHRE HHEX KR sk 25
MEE, FAER £ 2 9 o A4
% 748 =do,

EY 2 S4EY BAR ALsiF

Al FreasdA AHE A



1N

(93]

-

o

Z X K

. Bt BEEROTHE. KRR LELE
», a=pX—v4GEHFZFE No.lo2, Vol
40, 1989,

. PRAKER, AEAFE . FilterihF2FIAL
chest radiography D#%. {LHEH No.63,
1985.

KRR, FEER  WBREREBY LT
AHEBGEEOMER T HOAE.  (LBEFEE
AZCATAC S, $274, 1991,

. HEA WA 74 v A BB RGO REL.
B AR T 2 aiE, F44% 8%, 1988

. &5 D Konica Hi-Ortho X-ray Film
MGH| ol BRRFE RERHRBEE
£k, Vol.10, No.1, 1987.

. 8% . Konica Ortho-type MG, MGH
filme] EEFRFER. HBIRSHRFEMTSEEE,
Vol.13, No.1, 1987.

.ol e [ A W FHAA iz EL]
Wl mBNsEBUEEest, Voll3, Nal,
1990.

Lk B EREXBRI A LI ARE
ay b3 R MOEE  BEBHRBEGEE
E, $|A3E THE, 1987.

. gt Al : Kyokko B-serise &7tAlo] gt

10.

11.

12.

13.

14.

15.

16.

17.

AE. SRS BT 2
1987.

MEEK . BEEOXBI ANV —FRH
BT 2% B ARSRBMEEs B
134 9%%, 1987.

HHER D BEEKE- 74 V2 ROBREDH
AARERETEEE, F4E 49

£k, Vol.11, NO.2,

£ L
1988.
HHEER EBEE- AV ROREDH
£ 2. BERHBRBWEEE F48 45
1988.

e 9E-SAAAY 3 wl=
Ful A} A 7143} 3] 7], Vol.13, No.2, 1990.
ICRU : Modulation Tranfer Fuction of
Screen-film systems. ICRU REPORT 41,
1986.

A9 WEXREEA Ml ER
o KEI RE B WE BENH
B irEesk, Voll0, No.1, 1987.
BEEX  BEEAXRZY) -V I vay R
FLOFE. BEEERmEER, 54
# 10%%, 1988.

MERREA C BREEA vy 74 v A (HR-H) 8
Ml L OBEEREE EARERRTES
2k, $44%% B8%E, 1988.



