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1k WEROEAR

Al (mm)
KVp Kiistner P34 931A
60 1.564 1.95
70 2.368 4,45
80 3.420 6. 80
Cu (um)
KVp Kiistner P34 931A
90 0.488 0.431
100 |  0.668 0.583
110 0. 956 0.744
120 1.330 0.924
130 1.680 1.097
140 2.188 1.236
150 2.545 1,445
160 3.324 1585
170 ‘ 3.980 JLHT88
180 4.795 1.875

MBI ZACRERICRE—O B, v 218
BICET BHET N 3 =7 ABIRKOE L 1348
BEDOMNZ 2 FFITHEILTE(LT 3. —HENR
& WY & oA 180KV B0
B IS RV AA T b R B L TR
WL LT 52 L3 A E SR 21872,
YR & SWRB T RIS & oA PindEE L
BT 3 LEWVERICA O EENRES B35
BECRTIREMET LEEHhoE T 2R
2Rl ¢d 3.

BIEH & SR T L oA iR T
R (P 3) OHERR7 } A0S EFEEEY
A5 EZNIBEEICRZESTEREMIR
bh BB EL 2o TITLEMNAD 328, 140
KVp, 180KVp TIIFEA ER—DHERE R 5.
WA DB ST b M BEOE(LA 5T
DIBAEELAVEIRTWEY . IR BT
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60KVp X b 180KVp 2EZHixz /5 BE,
2 X 2cm? X b 32X 32cm? 42 2 RO AT E R
PLUTCREAZ 7 4 ¥ 7 77 P 2 2R L-BE
D7 5 vt LAEBEOLIREE 7 1+ N 2 BILER
5E T U EECAROBRBE 00 R BT RIS & B0
EREC & > T ok, ZIWETFHEE T3
EIBE R 800V & L7-. BEEAHRARESE (Y
KXCI7) 12X &Rz ST O 200— 3 # w60
KVp 55 180KVp 12E-2>TI0KVp fFIcilsE L
7o, WEMGELH E SBETREE L oEAe
W2k BHIEOBICI: 3mA BFTETE L. BEE
1260KVD 7 5 120KVp F Tk 0.5mm Al, 130
KVp %5 160KVp % Cix 0.3mm Cu+ 0.5
mm Al, 170KVp Eif 1801,{Vp X 0.5mm Cu
+ 0.5mm Al #fw7-. [E20cnd @i <5 7
AV 7V YRR FHTBREOWH, BRETZ 1L
JFEICHRTE & DM 150cme L, XiRgEn7
4 N AEEAAREIATHER 2 X 2cm2 2 b
AfEFEHEAR LT 4 X 4cm?, 8 X 8cm?, 16X 16
cm?, 32x32cm? &7z BRRCIES 4 O # Al
WA B 120em 200 150cm o SEHEN Y T RS
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HERGHEE 2 fEor: (553 ).

T SE VR % B BRI S RGER LA
DWTERNAR & ST & AR L 3
P are S AR | P

SRR

7 2 VA BIBERIC L BRI R
i
BIR & Z BT RS & oA X 252E
MR TB IRV 4 RIRT.

RANTIRLS 2 X 2cm? DBE 1 ZiE L
T JEESRMIEE 13 ANT32X 32em2 DA A
THh5HHE, o4 x4cm?, 88X 8em? 16X

H2Ek FRHRLE

& 4 i} B (cm?)
KVp w s K mAs :
32x32 1616 8x8 4 x4 2x2
60 0.5Al1 8.0. 15TT 0. 95 0.92 0.82 0.68
70 v 4.0 1.21 1.06 1. 00 0.89 0.78
80 | y 3.0 1.29 1517 1.07 0. 97 0.83
90 v 2.0 1. 20 1. 03 0.91 0. 87 0.76
100 v 1.5 121 1.08 1.05 1. 00 0.80
110 7 1.0 1.13 0. 96 0.88 0.81 0.70
120 ” 0.3 1415 0. 98 0.90 0. 82 0.70
130 0.3Cu+ 0.5A1 1.4 1716 0. 94 0. 87 0.79 0. 66
140 L4 Fuytul k' 1.19 0.99 0.94 0. 88 0.76
150 L4 1.0 1.08 0. 96 0.92 0. 8% 0.70
160 ¥ 0.8 1214 0.94 0.89 0. 80 0.68
170 0.5Cu+ 0.5A1 1.0 1.15 0.96 0. 88 0.82 0.72
180 ” 0.8 1.12 0. 95 0. 87 0.81 0.69 i
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1536 BARBEZIMRESEE #18% 11z
#3% (1) ®WEEXTH (A) (oo grid)
et ) i Bt (em?)
KVp W o# W
32x32 1616 88 4 x4 Sckd)
60 0.5A1 10.5 10.0 9.5 11.0 9.0
70 y 16.0 15.5 15.5 15.0 13.0
80 v 21.0 20.5 20.0 21.0 19.0
90 3 30.5 27.0 27.0 28.0 25.0
100 ” 39.0 36.0 35.5 36.0 31.0
110 L4 49.0 44.5 43.0 44.0 39.0
120 y 59.0 52.0 52.0 52.0 46.0
130 0.3Cu-- 0.5A1 32.0 29.0 29.0 29.0 25.0
140 ” 40.0 34.0 34.0. 34.0 29.0
150 v 47.5 38.0 38.0 38.0 33.0
160 4 53.0 44.0 43.0 43.0 38.0
170 0.5Cu-}- 0.5A1 43.0 36.0 36.0 35.0 a1. 0
180 ¥ 50.0 40.0 38.0 38.0 35.0
#3% (2) BRIERERK (wA) (Single Lucidex)
et b5 ) TH i (cm?)
KVp W A &
32x32 16 <16 8x8 4 x4 25502
60 0.5Al1 8.0 7.0 6.0 6.0 6.0
70 v 14.0 11.0 11.0 11.0 10.0
80 v 20.0 16.0 1570 15.0 13.0
90 7 25.0 21.0 20.0 20.0 18.0
100 ” 32.0 27.0 27.0 26.0 23.0
110 ” 40.0 34.0 33.0 31.0 28.0
120 N4 48.0 40.0 39.0 33.0 34.0
130 0.3Cu+ 0.5A1 28.0 24.0 22.0 21.0 20.0
140 L4 33.0 28.0 26.0 25.0 22.0
150 L4 Sl 31.0 29.0 28.0 25.0
160 " 42.0 37.0 33.0 32.0 28.0
170 0.5Cu+ 0.5A1 37.0 29.0 27.0 26.0 24.0
180 ¥ 40.0 32.0 30.0 30.0 26.0
16cm? DFE & BALEN I FEEHTHIEE BT =
L 3 RAER OB AR L Tgne s, LLla (1) ZREFREESIEERCESS LD,

FELTW23580 b 52157,

2. HEAMREFROUE

=<1 b

BIGHR & BT & oA R ¥ Ay Tl
FE L7z, GEFIEEE AR . DB & IR IR
F%¥EIZ XY, BEF I 3mA EEEEE L.

HVEHR o RETERIS 2 X 2cm? k7 AR EA
4mm @ Tz, BEOHIINEEIX60K V)
b 140KVp Z CihfEtk 0.5mm Al DA
800V, 100KVp # 5 180KVp 3 CHEHK 0.3
mm Cu+ 0.5mm Al DA 1k 820V & L=,
MaE20enDaT <5 7 4 ¥ 7 7 ¥ b 2R FOWE

) L ES
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3% (3) HOEWEEH (wA) (Crossed Lucidex)
W o @ 8 (cm®)
KvVp w @ W
32x32 1616 8x8 44 2% 2
60 0.5A1 7.0 6.0 6.0 6.0 5.0
70 ” 11.0 9.0 9.0 9.0 8.0
80 ” 16.0 13.0 13.0 13.0 12.0
90 ” 20.0 18.0 18.0 18.0 17.0
100 ” 26.0 22.0 22.0 22.0 21.0
110 ” 33.0 29.0 29.0 20.0 27.0
120 4 40.0 34.0 34.0 35.0 31.0
130 0.3Cu+ 0.5Al 24.0 19.0 19.0 19.0 18.0
140 v 28.0 22.0 22.0 23.0 20.0
150 v 32.0 25.0 25.0 25.0 23.0
160 Z 37.0 29.0 28.0 28.0 26.0
170 0.5Cu~+ 0.5Al 32.0 24.0 23.0 23.0 21.0
180 v 35.0 26.0 25.0 25.0 23.0
HARW (1) BMEWEWU (no grid) HAK (2) BEEEEH (Single iLucdex)
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30 A o f/*é’* %’ / P %
2 o 308 R {// s
A s ol T
q;‘\b - /:05 -~
20 20f 3»,,;%%#* o5
1,!
10 10 s
0 : : i L - 5 t 3 Or 1 - [ i (R—o—— i
TR L B (ML 60 8 doo 120 140 (60 180
P K¥p
RSN D 150en Bl 7 BRNCE 2. RS MAR (3) BEMAEMI (Crossed Lucidex)
BRSO R b0 b 10moEl: L P
) (]
JAT 32X 32cm? k 7z BRI MAH B 120cn BU é\‘?‘. Pt
150cn DM I TS 4 g % F\ TR 75 i3 A 5l
r i g
RTINS 1 ) Xghic X B BOBAROMRE & 676 %/ Yy %e
3 " Y g k) ’/ Vf' i
VifEE LCHlE Lz, Zh XM BRUCBEBRIC 20 5»% e G
i 3 PR %
X BHWFEE L E L 1d+Is LT 5. %/ ¥ !
(2) W27 2 V& & ZOEEBRERD 540cn ;
SR 7 zE v b 2 DOREEVE
DIEHET 72 BER ;;;:’a“, 7y RO & U 0 PASESRAROT DS ST R 11,130 Py
HZES 4 mOM ey, i Befeor: 2 6;?\# 80 100 20 40 160 |80
b i
B e %
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BABEZHMREAME 188 H11F

WAk BMOLEE WA) (RBR1)

" no grid | - Crossed Lucidex
J Id+ls | 1d Is Is’ ﬁis% Id+ls | 1d Is .ﬁg%
Yo, Eﬁ\ cm? cm? cm? cm?
thl 32x32| 2x2 3#x32| 2x2

60 [ 10.0 | 50| 5.0 [ 4.0 | 5000 50 | &0 | L0 [:20:0
70 | 20.0 | 10.0 | 10.0 | 10.0 | 50.0 | 9.0 | 6.5 | 2.5 | 27.8
S 8 | 28.0 | 140 | 140 | 13.0 | 50.0 | 13.0 | 9.0 | 40 | 30.8
S8 9 | 38.0 | 19.0 | 19.0 | 17.0 | 50.0 | 17.0 | 12.0 | 5.0 | 29.4
i | 100 | 48.0 | 24.0 | 24.0 | 23.0 | 50.0 | 22.0 | 15.5 | 6.5 | 29.5
gg 110 | 57.0 | 28.0 | 29.0 | 27.0 | 50.8° | 26.0 | 18.0 | 8.0 | 30.8
®2 | 120 | 69.0 | 340 | 350 | 340 | 50.7 | 30.0 | 2.0 | 9.0 | 30.0
130 | 78.0 | 39.0 | 39.0 | 38.0 | 50.0 | 33.0 | 23.0 | 10.0 | 3L5
140 | 89.0 | 44.0 | 45.0 | 44.0 | 50.5 | 39.0 | 26.0 | 13.0 | 33.3
o 100 | .25.0, | 18:0.5] 12-0. | 2.0 v &0 100 7Bl 8.6 | el 8
;lﬁ 110 | 32.0 | 16.0 | 16.0 | 16.0 | 50.0 | 140 | 9.0 | 50 | 35.7
| S> | 120 | 39.0 | 16.0 | 20.0 | 20.0 | 51.8 | 18.0 | 10.5 | 6.5 | 86.1
T8 | 130 | 4.0 | 22.0 | 25.0 | 24.0 | 53.2 | 22.0 | 140 | 8.0 | 6.4
@ | 140 | 56.0 | 26.0 | 30.0 | 29.0 | 53.6 | 25.0 | 15.5 | 9.5 | 38.0
¥ T150 | 63.0 | 20.0 | 340 | 32.0 | 540 | 29.0 | 18.0 | 11.0 | 37.9

w& | 160 | 70.0 | 32.0 | 38.0 | 38.0 | 543 | 32.0 | 20.0 | 12.0 | 37.5
= 170 | 78.0 | 36.0 | 43.0 | 41.0 | 54.5 | 36.0 | 22.0 | 14.0 | 38.9
® T30 | 880 | w0.0 | 480 | 4n.0 | 506 | a0.0 | 240 | 6.6 | 40.0

X 2cem? QAN E BT SN B 150cn @ FHEE
AT B B B L7 XERT X B AR 0B
EXWMMMEE LCHIEL:., ZhZEXHCLS
HBIREEZZ Id &7 3,

(3 7rvtrazz0BEEBAERNL 150cn
DOFEELC 2 ZRRCE ¥, REEREEROME
EPHEEMA DL 150cmic AT 2X 2em? & LD
EYEHRENC VI EEE XA R U A WERC RS B

120cm o> FEHE o> IRATEHRMIAIC 23116 X 16
mm? OEL 4 mmOER/N FHRER I e 723
BOXEHE X 2 BAROMEZ IBIREE LT
BEL. Zh2BELSD LI X BHEFE & 2
ol g e b

LI EDHiEfbR s 4 ERUES KioRT.
=k 2. :
SRR OBE LB LT, BN o REER 2
1 X 1cm? HIBR L7, ZWRETRIEAS o Hin
HEX60KVD 22 5 100KVp 3 CTIEEHK 0.5mm

BOR BEEEER (ER1)

HA
100 I sPRAE 05AL
o t
Iz
(4] o / P g rtqjul
/ e
o o ! o -
AR
of /‘, ‘(,- 113
ot I
L A "
[T 113 120 160 160 [T
MA
too | SFBIE 0.3 x05AE
A1
(2] o / ry 2
2l gt
. rn
do - 5 el L
P A
ol o ﬁ':. —""‘—‘ 1
L : s 3 :
D 80 w0 2o 140 160 150
(%

Al DA 1,000V, 100KVp 25 180KVp
¥ CHOEMR 0.3mm Cu+0.5 mm Al DA
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M5 F BOLEEEE (pA) (ER2)

no grid Crossed Lucidex
i ’ Is Is'
Id4Is | 1Id Is Is i Id+Is | Id Is Ta1s 7%
\ T B cm? cm? cm? cm?
Kvp~.| 32%32 | 2x2 39%32 | 2x2
b 60 | 25.0 | 16.0 9.0 | 11.0 | .36.0_ [ 32.0_| 10.0 S0 T[T
z’. = 70 <1aA250 o03s0 4 A0 | 18, 0 |- e R 570 5.0 | 25.0
2 —
g 80 | 60.0 | 34.0 | 26.0 | 25.0 | 43.4 | 28.0 | 20.0 8.0 | 28.6
ﬁﬁg 90 | 79.0 | 45.0 | 34.0 | 35.0 | 43.1 | 87.0 | 25.0 | 12.0 | 32.4
e [ d00 |T98.0 | 55.0 | 43.0 | 5.0 | 3.8 | 450 | 29.0 | 5.0 | %6
K" 100 | 23.0 | 14.0 9.0 [7TL:0F | 230505 211.0 8.0 0 Fave
o 1105 UsLlo iefhgda VA8 0. | 150 | it o= 1080 4.0 | 28.6
< > 120 | 40.0 | 22.0 | 18.0 | 20.0 | 45.0 | 19.0 | 13.0 6.0 | 31.6
;ﬂ'g 130 | 47.0 | 25.0 | 22.0 | 24.0 | 46.8 | 22.0 | 15.0 700 318
Sl 140 | 55.0 | 20.0 | 26.0 | 28.0 | 47.3 | 7.0 | 18.0 | 0.0 | 3.3
c'g 150 (7 65:0 2> .3300" | 8% 0% | 32.0 7|7 495 [¢78070% | P00 = 1070%-| - 3475
wE 160 | 73.0 | 36.0 | 37.0 | 88.0-|is0.6" | 840 ["22.0 ["12.0 | 35.3
gg 170 | 80.0 | 39.0 | 41.0 | 43.0 | 51.2 | 38.0 | 24.5 | 13.5 '| 35.5
180 | 91.0 | 43.0 | 48.0 | 49.0 | 52.8 | 42.0 | 27.0 | 15.0 | 35.7
HOR (1) BEHEEWI (KK2) BOEM (2) MWEBEAR (B2
A Is %
T T R LR
A PR
G 1°
o 4 ~ J Tutidre __.lc_'_‘“”ifi.i_“:i'—i-
74 At s G #70
5 |
2 ‘,/——,.a’ b kY
:: ’I?\f' ‘; ﬂ’ﬁ # 100 i ‘?0
100 [ 4 0 1 | 1 I [l Moo
PR 03GH054E / 60 80 100 120 160 160 |80
ol
Is X
af /..’-""' [(...‘.. b : ‘ i s =
FoE S [ fet BIREEHE L7z, EofdsEl. LEkc LT
hoff” o e S Y -
; // B e | (DEXRLEU BEARC X 5 EFRE S Id+Is
i [ EL, (DEEMMO2Z X BWEHES IS & L
2 B

940V & L7z, ZFEE 2 5 15m o FElEz 35X 35
mm? O/PNFLEET 3L 4mn D 3R 2 BE L
72, BELARD AT X B IEEHAE 2 WE L= Hae
& AR LB XA S B L n vk RS
b 120cm 7 FEHE O MRATEALIRENZA kL 8 X 8
mm?, &2 4un o RN Y A T AN

TRRABOWE L2555, B6RIRT.

EE 3.

ERBREIREERUREE CGICEKXC17), &
FRiZ S TO 200—6 # AVEEFIL 5 m AEFHE
Tz, MR EBEIR  0fE R 1500, EK
& 1.0mm Al T, 80KVp 2% 180KVp
ICEDTI0KVp izl L. EEETCET
R R TR ER10enD 57 4 v 7 r v b &%

L
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Bx, 20 RCES 4mOSIRE D, FOHR
W 10mEZOEALZ H1F, T OMFLHLIRE T
JE L 4 itk 7 E F o 4 mEE O N
FLEHV, 10 E 4 mmPHALOFOET7 » > b
AFREIAT—EREZHS X SIZE 2, 4mn
D/NHFLOE T ISR T R EFHEE ¢ Btk
Base Loz, W2 OHIEEX 960V & Li-.

AT R TR L Ok g X 2 Stk
EEREEGE & L CHlE T hid Z W EERRD 4
X AWEETREZCAEAEIIEERCL S
PlefEean LE3, 2hi Id 275,

Wiz 77> v + 2D LT OSKELTRTES
FEIREIERER L HEMEOTNTLZHDTH
3. iz Id+Is &9 3.

D EollEE 263, FeRRT.

HEEER

SRRl RUVERS. Of RN b AR B L, BRLBE
150cm ) FRHEEV A RS 32X 32cm? DH;
A O X X B BIROIEEIER E XA & #
AT X BREMEEEL BN BN OWEMEE 7
7 ¥} & e FOFEBERP HA0cuDIEERC 2 5
X3 EE, 77 v 20ORBEYEA 4 mOH
T2 X 2em? O/, ¥ W2 T 3l Xingk
1T & BENRIROEETRIEE L 02T REEICD
WTAHBE, REERAEMSNS 150cnDFEHAIT
FAT 32X 32em? T b E XA EEEAICHT B
3 L 2 WRRE CHILE U 72 SR o JEETBIEE &

\L
YmPb
1

BAEZRAEEEHERE #18% Hll14

H63k WEHEEM (wA) (FEE3)

KVp | Id+Is ‘ 1d } Is ‘HT%E;%
g | 12.0 | 80 | 40 | 33.3
90 | 19.0 | 11.0 8.0 | 42.1 |
00 | 25.0 | 14.0 | 11.0 | 44.0
110 | 32.0 | 17.0 | 15.0 | 46.9
120 | 39.0 | 20.0 | 19.0 | 48.8
130 | 46.0 | 23.0 | 23.0 | 50.0
140 | 54.0 | 27.0 | 27.0 | 50.0
150 | 60.0 | 80.0 | 20.0 | 50.0 |
160 | 68.0 | 84.0 | 34.0 | 50.0
170 | 76.0 | 37.0 | 39.0 | 51.3
180 | 84.0 | 40.0 | 44.0 | 52.4

WO HEMLEI (HE3)

ﬂJﬁ
00 I P4 [.0Ae
8o o /lr’
&0 - /s/ s
_
/'/
4o o e
/ i ot 7
20 // _______ O «
C' i L il 1 1 1 1 1 1 1
§0 90 lpp Ue 2o ise 140 150 160 70 180
K\n?,

W7 —2 LT3,

HEAEEZE (IsId+1s) G5EER2. ORERN B
%% L60KVD T1336%, 80KVp Ti1x43%, 140
KVp T347%, 180KVp Ti353%, S2ER3. O
B bAh B E80KVp T1333.3%, 140KVpTid
50.0%, 180KVp T352.4% DiER 447~

3. R X AEE AR R

SZBRRTR

AR S e O a & e & 2R
FREIGEAT & OfEERI X W R L. R,
Wk, 7 7 v b2, BRECRATERSOSMF
VERTETEER . R UVERR2 AR B BB A ZS ]
EOBE AR RE iz L.

(1) Z77¥t2rroiFmatEsnb 150cn
DEEEEC 72 5 & 5Tl & Bk & ofic#bk %
R UTCE . BHEERAESRDL S 150cu?iE

==, Y =
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HET A T32 X 32em? DA 0 BYEAR O Y M TRfE
IR 2 ZERER L 75 B O =X CBELAIC
X ANERMEETHEnbohng d+Is & v
3. MR OISR X o CHE R E X
N3 EARFICEXROMBE NS, BILOERIC
RT7 5 ¥ } & 22 OFEBE S 5 40cno fHg:
WA BRREE, 7y ¥ P 2ORBEEESEA 41
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Experimental Studies on Scattered X-rays in Breast Radiography

Takao Tanaka
From the department of Radiology, Faculty of Medicine, Tohoku University.
(Director: Prof. Y. Koga)

The amount of scattered X-rays in breast radiographies are measured through a breast
typed paraffine phantom at the distance of 150 cm from the focus.

(1) The methods of the combination of the X-ray film and intensifing screen, the
combination of the fluorescent screen and the multipler phototube show that the increasing
amount of scattered X-rays of each 10 kilovoltages from 60 KVp to 180KVp are not alway
in proportion to the 4 times multiplied radiation areas from 2x2 c¢m? to 32x32 cm?

(2) The percentage of scattered X-rays are 47% on 140KVp and 53% on 180KVp
with the filter of 0.3mm Cu+0.5mm Al by the method of the combination of the fluorescent
screen and the multiplier phototube. The percentage of scattered X-rays in paraffine
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deapth 10 cm showes the same increasing tendency, 44% on 100 KVp, 50% on 140 KVp,
529 on 180 KVp.

(3) The crossed grids reduces the percentage to 33% on 140 KVp and 36% on 180 KVp

The conventional diagnostic X-ray apparatus shows that the percentage of scattered
X-rays are 38% on 60 KVp, 40% on 80KVp and by the use of the single grid the percentage
decrease to 25% on 60 KVp and 28% on 80KVp at the distance of 150 cm from the focus
by the method of the combination of the fluorescent screen and the multiplier phototube.

The paralleled slit high kilovoltage breast radiography technic shows that the per-
centage of scattered X-rays are 12% on 140KVp and 14% on 180KVp with the filter of
0.3mm Cu+0.5mm Al The percentage of scattered X-rays without this technic are 419
on 140 KVp and 43% on 180KVp and so this technic makes less the percentage 1z as
compared without it.
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