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Abstract

An Experimental Study on the
Speeds of Various Screen-Film Systems

Hong Seok Kang, Joon Huh

Dept. of Radio-technology, Incheon Junior Nursing
College and Allied Health Sciences

Author has made an experiment on absolute speeds of 18 screenfilm combinations that have
been on sale in Korea, with various beam qualities. At this time, the beam qualities were 60kVp
with the ANSI extremity phantom, 80kVp with the ANSI chest phantom and 85kVp with 20 mm
aluminium filter under scatter free condition.

The obtained results were as follows;

1. When three independent measurements were performed, the percent standard deviations of
mAs quantities of 1.0 + fog were decreased by the hardening of the beam quality, and the
decreasing tendency was somewhat great in the blue systems.

2. Generally, the increasing tendency of absolute speeds was distinct by the hardening of the
beam quality in the green systems. Conclusively, the green systems were more strongly
dependent upon the beam quality rather than the blue systems. Therefore, the relative speed
of green systems to blue systems were great under the same condition.

3. Differences in the green systems were kept almost constant even though the beam qualities
were changed.

4. They were shown the mutual relationship of absolute speed and relative speed rather than

independent.

« o] BT B B 187WE BEFHERY Ao Hrsg-E.
» 1 BEABE FEEFIASE B4Rt Dept. of Radiotechnology, Junior College of Public Health
and Medical Technology, Korea University

—3—



I. M &

g Ak Wb F A A5 =E 24 A 7R
Al ARgEC $hm, =% YoEx AgHor A
¥ Aoz noje LS, sl S dHos WA
A 2 A S FEAZEA =] gk S E
Age g A7) 48 ke TR A4
o2 vz o dalelA 2 FRE FEAl g4k
Hu, =3 TE9| T wAd=e] s ek

o5, 2ol Eolde Feldl ol Ahg¢H7 4
HBA S S ool X4 F4+ 2 HyHo =
wg 58 5ol $43td o 45l 4D s
F BAE AN 5 gAY S3A] ARg vl
R L

ojspzte] Wgat SR}t e Sx2 AY Hel

2ol wheh ol ES WA A4S gt 24 4,

x4 dF 8 Sl MRE AE Fajoll 4+
23k Ju A EFEF] Y4g 54 vag 8
®& A AMEAE A7 HL AYE oS
3 A volrok szt ol WE-FAA F
4 Ags Aol A slgel He AE T4
L b w2 UlER A2 AR H oo} dtmg 7}
QA w9 - YES o8 Fhx] yYuEel
Az ek, 2o o) 2wy Eo] AT ¥
29 &35 o7 e Hag s 49 a4
F 3 7HAE AYs 2R g JEeR sk vUmA|
£ AdHoz vmio 2 AEse AovA -

o] 4 & AR 24 o] &Y 4 g o -E Hol 3l
o}, ol wa} F3hx] - W-EA1 Ay #EE Ao

7l A% Al = FPwel AAE F e oA
=g A9z 9 ASHE AlAEe] EE3t wA
Asjslolol AAZ Hna] 2 UMY F lovjzt A4
7t

olell 2z FulalA A3 gl F4  HIA
A 6% Rl w44 "FE 25, Y A
3550l A4 UE 2555 944A & B 2F
o W5 -FAAd g Ao g ANSI (Am-
erican National Standards Institute, ©u]3 Z7Hf
A 3]) 7%l ol A A7 |4k & ARgdte o
242 A& WA 7 FHske 2 AA4E »
Z ek

1. M7

XA a4 A=) : Toshiba DC~15KB, 500 MA
zF5l 4] ; Sakura new QX 1200, 90 sec
4 = A : Rad-check
Victoreen, INC. Model 06-525
Pocket dosimeter
Nuclear Associates Model (1)2(0'\;
200mR)
Al 24 7] : X-Ray digital kVp meter
Victoreen, INC. Model 07-473
ZAFA| 7+ A7) : X-Ray digital timer
Victoreen, INC. Model 07-457
5] &} A : ANSI Standard test phantom
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Figure 1. Cassette and shielding device for the test
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b2 5 Sakura AX
Fuji new RX, RXO-G, RXO-H
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Table 1. Screen-film combinations used for speed measurement
Manufacturer Screens Phosphor Manufacturer Film
Kasei Kyokko LF Cawo, Konishiroki Sakura AX
Kyokko LT CaWo, Sakura AX
Kyokko LH CawO, Sakura AX
Kodak X~ omatic regular BaSrSO, : Eu Sakura AX
Dupont Cronex Hi-plus CaWo, Salura AX
Cronex lightening-plus CaWO, Sakura AX
Kasei Kyokko LF CaWo, Fuji new RX
Kyokko LT CaWO, new RX
Kyokko LH CaWo, new RX
Kodzk X-omatic regular BaSrSO, : Eu new RX
Dupont Cronex Hi-plus Cawo, new RX
Cronex lightening-plus CaWo, new RX
Fuji Grenex G4 Gd,0,S: Tb Fuji RXO-G
Grenex G8 Gd,0,5:Tb RXO-G
Kodak Lanex regular Gd,0,5:Tb RXO-G
Fuji Grenex G4 Gd,0,5:Tb RXO-H
Grenex G8 Gd,0,S : Tb RXO-H
Lanex regular Gd;0,S : Tb RXO-H
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Figure 2-A, H-D curves of Sakura films at
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Figure 2-B. H-D curves of four screen-film
systems at 80kVp with the ANSI
chest phantom
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Figure 2~C. H-D curves of Fuji films at
80 kVp with the ANSI chest phantom
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Figure 4. Exposure geometry used for measurements
of absolute speed of screen-film systems
under ANS! extremity (60 kVp), chest (80
kVp) or 20mmAl filtration(85kVp) cenditions
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Table 2. X-ray beam qualities and exposure conditions

kVp Phantom or filter HVL ( mmAl ) Scatter
60 ANSI extremity 2.3 +
80 ANS] chest 2.8 +
85 20 mmAl 6.5% 0

Collimation : 30cmX 30cm  at film plane

O : filter was placed in front of collimator

+ : phantom was placed 2.5cm above cassette
= : HVL after filtration
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(A) 60kVp with the ANSI extremity phantom

Experiment mmber

Screen/Film 1 2 3 mean %S. D.
LF /Sakura 31.62 31.62 38.90 34.05 12.35
LT/Sakura 19.50 21.38 24.55 21.81 11.70
LH/Sakura 12.30 12.88 16.22 13.80 15.33

X~ omatic /Sakura 18.62 19.95 23.44 20.67 12.04
Hi -plus /Sakura 11.75 12.02 13.49 12.42 7.54
Li~-plus /Sakura 10.72 11.22 12.02 11.32 5.79
LF /Fuji 27.54 33.11 36.31 32.32 13.73
LT/Fuji 17.78 22.39 25.12 21.76 17.05
LH/Fuji 11.48 13.49 15.49 13.49 14.86
X-omatic [Fuji 16.98 21.88 23.44 20.77 16.23
Hi-plus /Fuji 11.48 12.88 14.13 12.83 10.33
Li~plus /Fuji 10.23 12.30 12.59 11.711 10.13
G4 /0G 19.05 22.39 22.39 21.28 9.06
G8 /0G 9.77 11.75 12.30 11.27 11.81
Lanex /0G 9.77 12.02 12.02 11.27 11.53
G4 /0OH 10.72 11.22 12.88 11.61 9,74
G8/OH 5.62 6.17 7.41 6.40 - 14.33
Lanex /OH 5.89 6.46 7.24 6.53 10.38

above : blue systems, below : green systems



(B) 80kVp with the ANSI chest phantom

Experiment number

Sereen /Film 1 2 3 mean % S. D.
LF /Sakura 43.65 38.90 41.69 41 .41 5.76
LT/ Sakura 25.70 24.55 26.92 25.72 4.61
LH/Sakra 16.22 14.79 15.85 15.62 4.75
X-omatic/Sakura 21.38 20.42 21.38 21.06 2.63
Hi-plus /Sakura 15.49 15.49 15.14 15.37 1.31
Li~plus/Sakura 13.49 14.79 12.88 13.72 7.11
LF /Fuji 42.66 38.02 44.67 41.78 8.16
LT /Fuji 23.99 22.91 28.18 25.03 11.12
LH/Fuji 14.79 14.45 17.78 15.67 11.69
X- omatic/ Sakura 19.95 19.50 23.44 20.96 10.29
Hi~plus /Sakura 14.79 14.13 16.60 15.17 8.43
Li-plus/ Sakura 13.80 13.49 14.79 14.03 4.84
G4/0G 19.95 20.42 21.88 20.75 4.85
G8 /0G 10.47 10.00 11.22 10.56 5.83
Lanex/0G 10.72 10.47 11.75 10.98 6.18
G4 /0H 10.72 11.22 11.22 11.05 2.61
G8/0OH 5.50 6.17 5.75 5.80 5.84
Lanex /OH 5.62 5.89 6.03 5.85 3.56
above : blue systems, below : green systems
(C) 85K¥p with the 20mmAl filter
. Experiment mmber
Screen /Film 1 3 3 - % S.D.
LF /Sakura 27.54 27.54 28.84 27.97 2.60
LT /sSakura 18.62 18.20 18.62 18.48 1.31
LH/ Sakura 11.75 11.48 11.75 11.66 1.34
X - omatic/ Sakura 13.49 13.49 14.13 13.70 2.70
Hi ~plus /Sakura 10.47 10.23 10.23 10.31 1.34
Li~plus /Sakura 7.41 7.76 7.76 7.64 2.64
LF /Fuji 26.30 25.70 26.92 26.31 2.32
LT/Fuji 17.78 17.78 18.20 17.92 1.35
LH/Fuji 11.48 11.22 11.48 11.39 1.32
X-omatic/Fuji 13.18 13.18 13.18 13.18 0
Hi-plus /Fuji 9.77 10.00 9.55 9.77 2.30
Li-plus /Fuji 7.59 7.76 7.59 7.65 1.28
G4/0G 11.75 10.96 10.96 11.22 4.07
G8 /0G 6.17 5.89 5.62 5.89 4.67
Lenex /OG 6.17 5.89 5.89 5.98 2.70
G4 /OH 6.03 6.46 6.31 6.27 3.48
G8 /OH 3.24 3.24 3.24 3.24 0
Lenex /OH 3.3 3.24 3.31 3.29 1.23

above : blue system. below : green system
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Table 4. Absolute

speeds of eighteen screen-film systems at three beam qualities

Beam Quality
Screen /Film 60kVp 80kVp 85kVp
extremity chest 20mmAl filtration
LF /Sakura 0.350 0.350 0.372
LT/Sakura 0.546 0.563 0.564
LH/Sakura 0.863 0.928 0.893
X-~-omatic/ Sakura 0.576 0.688 0.760
Hi-plus / Sakura 0.959 0.943 1.010
L i-plus / Sakura 1.052 1.056 1.363
LF /Fuji 0.368 0.347 0.396
LT/Fuji 0.547 0.579 0.581
LH/Fuji 0.882 0.925 0.915
X - omatic/Fuji 0.573 0.691 0.790
Hi-plus /Fuji 0.928 0.955 1.066
Li-plus /Fuji 1.017 1.033 1.362
G4/0G 0.559 0.698 0.928
G8 /0OG 1.056 1.372 1.769
Lanex/0G 1.056 1.320 1.742
G4 /0H 1.025 1.312 1.661
G8 /OH 1.860 2.499 3.215
Lanex /OH 1.823 2.477 3.166
above : blue systems, below : green systems
5.0 5.0
G8/0OH
Lanex/OH
o G8/0G
? 4 Lanex /OG
5L . Li-plus /Sakura & G4/0H
i-plus/Fuji = < . et
~ Hi~plus /Fu jiE=—mm, eneh Hi-plus /Sakura
5 1.0{Hi-p us /Fujif = 2% LH /Sakura §1.0 G4/0G
b7} LH /Fuji 2 X ~Omatic / @
& X~ amatic Salaric o
Q JFuji ™ g |
So.5| LT /Fuji LT /Sakura go.s
@ . -
g LF/Fujie........ S 1LF /Sakura
A Fuji eeeee.
O Sara—
0.1 . . \
60kvp 80kVp 85kVp 60kVvp 80kvp 85kVp

extremity chest

20mmAl filtration

extremity chest

20mmAl filtration

Figure 6~A. Absolite speeds of blue system at
three beam qualities
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Figure 6-B. Absolute speed of green systems
at three beam qualities



Table 5. Relative speeds of eighteen screen-film systems in comparison with 60kVp with the
ANS] extremity phantom

Beam Quality
Screen/ Film 0kVp 80kVp 85kVp
extremity chest 20mmAl filtration
LF/ Sakura 1.00 1.00 1.06
LT/ Sakura 1.03 1.03
LH/ Sakura 1.07 1.03
X~ omatic / Sakura 1.19 1.32
Hi-plus / Sakura 0.98 1.05
Li-plus / Sakura 1.00 1.30
LF /Fuji 0.94 1.08
LT/Fuji 1.06 1.06
LH/Fuji 1.05 1.04
X - omatic/Fuji 1.21 1.38
Hi-plus / Fuji 1.03 1.15
Li-plus/Fuji 1.02 1.34
G4/0G 1.00 1.2 1.66
G8 /0G 1.30 1.68
Lanex /0G 1.25 1.65
G4/0OH 1.38 1.62
G8 /OH 1.34 1.73
Lanex/OH 1.36 1.74
above : blue systems, below: green systems
3 el 4 g3u \AEY] wcbe EolRE A¥dE
x Lanex /OH 2 4 goh 54 3FFA 4L Lanex Screen-0G
ogse filme] FEE 1.0% AT ¢ o F T -
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.+ x Laex /0G
’ 0 G4 /OH 80kVpoll4 0.53~1.89, 85kVpell4] 0.53~1.85
3 1.5} aX~Omatic/Fuji HH2A4 A3 wWslel] =l = Z27A] - " -5 7k
& 5 R s xa FE Solst Figure 9ol4el zel A2l skAl &
E S _|OLi-plus/Sakura  xg3 gl ¥ 4 gioh,
= e ° -7 Hi -plus /Fuji
© R i LF /Fuji )
o <~ 7 i o ura v.a &
4 LT/Fuji
L I%’}‘{;}S?;llgra 7hx% &Y (sensitometry) & 73 Bl 2AHE &
LH/Sdkura o) opsy algp 3ol vhehbE SE99 9AE H-
D curve & Zpgsld Hepdon E4Fro vy, zt
60kVp 80KVp 85kVp FA5 54 4Eohe e W FPA
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Figure 7. Screen—film system speeds relative to  FA7l€ #Y, =%zA, d4dgza, ¥=53
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Table 6. Relative speeds of bluie system in comparison with X-omatic/Sakura, and those of
green system in comparison with Lanex/OG at three beam -qualities

Beam Quality
Screen/Film 60kVp 80kVp 85kVp
extremity chest 20mmAl filtration
LF/ Sakura 0.61 0.51 0.49
LT/ Sakura 0.95 0.82 0.74
LH/ Sakura 1.50 1.35 1.18
X~ omatic / Sakura 1.00 1.00 1.00
Hi-~plus / Sakura 1.66 1.37 1.33
Li-plus/ Sakura 1.83 1.53 1.79
LF /Fuji 0.64 0.5 0.52
LT/Fuji 0.95 0.84 0.76
LH/Fuji 1.53 1.34 1.20
X-omatic /Fuji 0.99 1.00 1.04
Hi-plus /Fuji 1.61 1.39 1.40
L i-plus /Fuji 1.77 1.50 1.97
G4/0G 0.53 0.53 0.53
G8 /0G 1.00 1.04 1.02
Lanex/0G 1.00 1.00 1.00
G4 /OH 0.97 0.99 0.95
G8 /OH 1.76 1.89 1.85
Lanex /OH 1.78 1.88 1.82

above : blue system, below: green systems

5.0 5.0
Li-plus /Sakura G8/OH
:Vl'.l}l—lx;hf:}ll?ux = Lanex/OH
%Hi—pms/ akura
g1.0 AUy Omatic / Fuii 3 1.0 ——==—t——=—c= Lanex/0G
& Nomac/Sakura % G OH
LT/Fuji
'lé \_cl"r:/s:s{mra{l 2
3 . LF/Fuji 5 G4/0G
© 0.5 LF/ Sakura 2 0.5
0.1 R . " 0.1
60kvp  80kVp  85kVp 60kvp 80kVp 85kVp
extremity chest 20mmAl filtration extremity chest 20mmAl filtration

Figure 8. Relative speeds of blue systems compared Figure 9. Reltive speeds of green systems compared
with X-Omatic/Sakura at three beam qualities with lanex regular /OG at three beam qualities

—13—



of 3, oA FF FAES] FTFHol =l 9
AR=m e,

FAA - BEA Y AEA T TlAe e
£ 8% B4, 8320 54, 8§ AE, X4,
A, &4z Sol YA, oS =yl
de 5 546 9k vt Ea3ska vl <l
z}Eo] glo] sensitometryd] why W HrrE-L
Az Z3E,

Sensitometry?] =3¢ o2 0xv} Au, FHE
b e AT dxbrel YAE ols HE W
Aol FHT glo, ol Az FHAA 24,
heel effect &] oJ3F, Q¢ F7 g 5o Lol
1ol & AFlAE A7k dAHE Witge ol W
Wel 42l oxp vl XA YA timer
EA2 9 Adakate] A d4e] FAEA g R4 7
ol ahedl, olAL AAFE FYM  FATeEA

&A1 $ ga, =g B A4 A 244
M timer AR oM AJYY A S

Fohl e}, EJF £AF A7 BG4 237 2 A
£ 33ly] Y8l timer 7} HHe FFEoR AMAH
FAAF 50~ 200mA, ZAA|ZE 0.1 ~0.8% YW
o4 E49 A4l fAEE =F2ALT AHSY
29, XA iz s e, A4, 4ol =
= 342 3-8x olhe] Eelrbe A& AHEshgch

27218 g3El v 2 P2 Ero] UES %
s} A7t HE Aol A= glon, o8t ¥
ZA2A 18964 22 Aasl CaWO, 7 2% 04
o4t x|t FAARE 7l wol Ag=o] X4 YE
232 g3 o s|Eo] S et olF AHe &
ozl XAd A3 A Tt Erke
Aols}, X414 Weoz Wyl a8 3~5
%o E343te 19720l X4 F9vt xn HEE
o] 13~ 18%7tA AHE ek FAAE TR
43} A7l Lay0,5, Gdy,0,S7F MEE $3h3] €
AR AL Hgeher oA 7 olF AR 23
A ol BFHe] grpe®) a2y o7+ 7t
Z ol mrtql EAIZL o AR AR CaWO, £
7ol vl F3h, el A 2l B4 A
Fol A= glek, 32 Foll e 4 IA
At 60~ 100kVp H o4 Tt ztxe] CaWl,
Z7tlel] Hls 3~ 8o AXIZEE JHAE ALR
¥ Hun gled, £ 4dgdAE 80kVpelA F4-

s E 21 4.497F S7HEE e & F 24
2 2 349 JEF S3AE seee ¥
350 FoA EXUE) wef A7) ok EE kA
o), & A4 MRl Grenex Gy, Gy T3t A
% Gs ol Geoll ¥lsl 1.80~1.9749] %5 Z7ME
1] Holje** 59 1.73 ®l%it A& vepi el
Eq AR FHA Y Al SR E A
o] wzt 44 &Ae] Az yasz glon,
3 Age 749ole Cronex Hi-plus, Lightening
plus 2} G, Gy 77} oleldt AL nelm gl
t}, BaSrSO, : Eu 34s]-& A3l X-Omatic5 7
2w @Al CaWO, HEaE A8t $7A|
o] il zk=e) 2|3}E wola glelA Reynods?’ -
o paust dHz ek o)A 4¥AF  FHEF
FHAS 54 A FaAE oln] gl wie 2
o] el A4 gFA FaAe) v HEIF Folb
g2t A% ks, A=Y 4% 24 B FZH
£ g% 5 3vke A oo E F4o o] mabd
ot& A4 sl Fdl gdAdE 2 Edol oF A=A
=, @aigte] W3l dtojzE e} SR E A
o] & YA Ak EF & AHo AHEd 54
A4 WEL 52 AxEE FA%E 52 Wit
Hrle A4d S sk gl A Ade) o8] &
ojeo] dojd Ao ® Almdr)

Z7t2] - FEA1Y] A zEE Y dAZ FE
€ W7l 4% =%y 94, F mR'E 348w
ot o8 F5-E ey 4% Y AddsEs
EFAY] AuiEgE zEe] &R F =
o] ez Adztrst 4udEL AR FYAUL F
A4 ZE Aol obd A% ngaAldl T &
ek

v.&2 &

ellA A=l e 182%e] F4A- ¥ &4
o] Z5E WA 0kVpoll4 ANSIARA] w-§ =4}
A A%, 80kvpeld ANSIF3 o & 3jAA k&,
85kVpoll4] 20mm ¢FulFoR o3stm Akl
G ubA e AR o 4AE W3l A v
A Addricl 334 &3, AT Aue ded 2
.

1. AHEE 1.0 + fog & W7 43 L9 ¥ mAs

—14—



29 27 35l w2 W5 Ayl A
wlgl A ahEa glew, 2 A% FY FEARA o
& Ak

2, AL Ado] AY4F gAldor FUt
HE Agks nglen, 2 /ML B4 34
o] FRtel 4 FA 7 Y4 Al s A
oE4o| 2 Aoz velyel

ololl wet, F4 HBA o Al 4 A A=
Z7hle 44 Azl el AsEn dch

3. 54 #3ae Aol Wskd sl 4 T3
) - YEA 7] HEAolE A YA #-AFhn
ek

4, Ao ztseb A ZERE Al 545 7t
27 Rebe 4% w3 ¢ ek

1]

sl

Ho

a

1. Thomas S. Curry IlI, James E. Dowdey and
Robert C. Murry, Jr., “Chistensen’s Intro-
duction to the Physics of Diagnostic Radio-
logy”, Lea & Febiger. pp. 113-121, 1984.

9. Stewart C. Bushong, “Radiologic Science for
Technologists Physics, Biology and Protec-
tion”, The C.V. Mosby Company, pp. 250-
255, 1984.

3. D. Noreen Chesney and Muriel O. Chesney,
“Radiographic Photography’, Blackwell
Scientific Publications, pp. 43-45, 1969.

4. William R. Handee, Edward L. Chaney and
Raymond P. Rossi, ‘‘Radiologic Physics,
Equipment and Quality Control”, Year
Book Medical Publishers, INC, pp. 173,
1977.

5. R, “HMOHR BEEM”, FOCHAKEL, pp.32-
33, 1983

6. FHEE, FIHEE, ME, «OHTKBIZBITS
ERBGT T OVTREE Y 1 L ARE & XK
Peietr? HEBRMBBEREEEE, 4103, .
516-531,, 1985,

7. Bk, 2R, TRH, FTHET, ERRY RBRE
BEES MRS RE BB, 8(2), .
89-91, 1985,

8.

10.

11.

12.

18.

14.

15.

16.

17.

18.

Doik, Kodera Y, Loo LN, Chan HP and
Higashida Y, “MTF’s and Wiener Spectra of
Radiographic Systems”’,
Volume II, HHS Publication FDA 86 825,
pp- 1-18, 1986.

Screen-Film

. BRR, “HUMBEBGHEMERT KBEK, p.48,

1981,

Kodera Y, Doik and Chan HP, “Absolute
Speeds of Screen-Film Systems and Their
Absorbed-Energy Constants,”
151, pp. 229-236, 1984.
Stevels ALN, “New Phosphors for X-ray
20, pp. 21-22,

Radiology,

Screens”,
1975.
Castle JW, “Absorption measurements of

Medicamundi,

radiagraphic intensifying screens”, Proc.
SPIE, Application of Optical Instrument-
ation in Medicine IV, 70, pp. 212-216,
1975.

Moores BM and A Walker, “Light output
and X-ray attenuation measurements for
some commercial intensifying screens”,
Radiology, 128, pp. 767-774, 1978.

Venema HW, “X-ray absorption, speed, and
luminescent efficiency of rare earth and
other intensifying screens”, Radiology, 130,
pp. 765-771, 1979.

WF—t, WAZE, -k, AHEL, BHE
Ak, Ergk, BARE, Lnfih, « BEKY
ALV ARTFLADXFR L VRA B Y —iZ2NWT
BAMSHEEmSa%E, 40Q), p.59-78,
1984.

Robert A. Buchanan, Solon I Finkelstein
and Kenneth A Wickersheim, “X-Ray
Exposure Reduction Using Rare-Earth Oxy-
sulfide Intensifying Screens, Radiology, 105,
pp- 185-190, 1972.

Bril A and Klasens HA, “Intrinsic efficien-
cies of Phosphors under cathode ray
excitation, Phillips Researth Reports, 7. pp.
401-420, 1952.

Robert F. Wagner and Kenneth E. Weaver,

“Prospects for X-Ray Exposure Reduction



Using Rare Earth Intensfying Screens”, Rkl AN FA A7 BN —JFEal UE

Radiology, 118, pp. 183-188, 1976. Feolel Wy, scessk, 9(1), pp. 83-87, 1986
19. Raymond P. Rossi, William R.Handee and  23. #&, &£E3#5, 5, FHER FHTF, “Fuji

Chuck R, Ahrens, “An Evaluation of Rare B BREY BakYSd W3 BT ®BHK

Earth Screen/Film Combinations”, Radio- ®eazk 7 (1), pp.71-77, 1984,

logy, 121, pp. 465-471, 1976. 24. Dok, Holje G, “FLLY RZY—1—T4
20. Fip, WM EEES B gt FH, BEK LERDRE, B UMM X M) —fE, B UHE

B, 4 (1), .3-7, 1981, 47 BRRSHREWEREE, 39(D., p.43,
21. ¥k, &8, ZaMh, FER, KER, FHE 1983,

“BIE X iRl dolA Ml B RMEIEA 25. J. Reynolds, J Skucas and J Gorski, “An

e HERE BRl A B BRESEE, 4 Evaluation of Screen-Film Speed Charac-

(D, pp.23-30, 1981, teristics”, Radiology, 118, pp. 711-713,
22. #Fir, £E¥5, FUMP, FETF, “Fuji HLHFH 1976.



